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Test items particulars

Equipment mobility.........cccccoeevinnenn. :  Permanent connection

Operating condition .............cccceeeueeee. :  Continuous

Class of equipment ...........cccceeeeen... : Class|

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

Mass of equipment [Kg] ......cceeeeeeennn. : SOFAR 1100TL, SOFAR 1600TL: 11kg

SOFAR 2200TL, SOFAR 2700TL, SOFAR 3000TL: 12kg

Test case verdicts

Test case does not apply

to the test object..........cccceevviiiienns : N/A

Test item does meet

the requirement...........cccceevvvieneeennnns . P(ass)

Test item does not meet

the requirement...........cccceevviiereennnns : F(ail)

Testing

Date of receipt of test item................ : 2016-07-21

Date(s) of performance of test ......... © 2016-07-21 till 2016-08-31

General remarks :

The test result presented in this report relate only to the object(s) tested.
This report shall not be reproduced, except in full, without the written approval of the applicant.

"(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.

The unit was reviewed to

AS 4777.2:2015 Grid connection of energy systems via inverters — Part 2: inverter requirements and the unit
fulfils the requirements of the European EMC directive requirements. The EMC requirements of AS 4777.2
(flicker) refer to the same standards as the EMC directive; therefore the EMC report documents show the
compliance.

This Test Report consists of the following document s:
- Test Results
- Annex No. 1 - EMC Test Report
- Annex No. 2 — Pictures of the unit

- Annex No. 3 — Test equipment list

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

Page 3 of 134 TEST REPORT AS/NZS 4777.2 VER.O



BUREAU
VERITAS

Report No.: PVAU160721N056-1-R2

Copy of marking plate:

S¢FAR

SSe A
PV Grid Inverter SOFAR 1100TL
Maximum DC input voltage __ 450V
EE vollage range 90-400V.

aximum DC input current

Maximum PV Ise
E_n_mineé Grid voliage

LINMPE 230V~

Maximum AC output current __45A
Neminal Grid frequency S50Hz
_hia_xrrnurn AC oulpul power 1000W

Power factor

Ingress pratection
COperating temperature rangsa
Protective class

Manulacturer: Shenzhen SOFARSOLAR Co, Lid,
Made in China

VDED126-1-1,VDE-AR-N 4105 GB3/2 ENSD43E,
C10'11 ASATT T RD1680 UTE C157 1241

[HACEASA AL

SYFAR SvFAR

SOl am/m ==Y
PV Grid Inverter SOFAR 1600TL PV Grid Inverter SOFAR 2200TL
Maximum DC input voltage 450V Maximum DC inpul vollage 500V
DC valtage range _QO-&&DV DC voliage range 14}0-43&;"-
Maximum DCinput current 104 Maximum DC input current 134
Mawimum PV Ise 12A Maximum PV lsc 15A
MNominal Grd voltage LIN/PE 230V~ Nominal Grid voltage LINPE 235\}-:
Maximum AC outpul curent TA Maximum AC cutput currant Q-’;‘i
Mominal Grid frequency S0Hz Nominal Grid frequency SDl:l_z_
Maximum AC output power 1500w Maximum AC output power 2000W
Pewer factor 1 Power factor “_1-
Ingresg protection . IP&5 Ingress prolection &5
Cperating temperaliire range -25-+60°C Dparaling lemperatura rangs -25-+SG:C
Protective cless. Class | Protective class c15,r.-s“|-

Manufacturer, Shenzhen SOFARSOLAR Cao., Lid,
Made in China

VDED128-1-1,VDE-AR-N 4105 GBV2, ENG0438,
C10/11,AS4777 RD1690, UTE C15-712-1

THIACEASA AE |

Mamfacturer, Shenzhon SOFARSOLAR Co, Lid,
Made in China

VDED126-1-1 VDE-AR-N 4105, GB32 ENG0438,
CA0/11, AS4TTT RD1699 UTE C15-T12-1

[HACEASAAE

S¢YFAR SYFAR

SO as SOLa=m
PV Grid Inverter SOFAR 2700TL PV Grid Inverter SOFAR 3000TL
Maximum DC input voltage 500V Maxirmum DG input vollage 5000
DC voltage range 100-480V OC voltage rangs 100-480V
Maximum DC input current 134 Maximum DG inpiut current 134
Maximum PV Isc 154 Maximum PV lsc 154
Nominal Grid vollage LIN/PE 230V~ Mominal Grd voitage LIN/PE 230V~
Maximum AC output currant 11.54 haximum AC outpul current 134
Nominal Grd frequency 50Hz Maming! Grid frequency 504z
Maximum AC output power 25000 Maximum AC ouiput power ZE00W
Power factor 1 Power factor 1
Ingress protection P65 Ingress protection |PES
Operating lamperature range -25-+60°C Operating temparaiuse rangs -25-480°C
Protective class Class | Protective class Class |

Manufacturer, Shenzhen SOFARSCLAR Co,, Lid

VDEQ126-1-1 VDE-AR-N 4105,G532, ENSD438,
C1V11, ASATT T ROBIS.UTE C1571241

[HACEASA AR

Made in China

Manufaciurer; Shanchen SOFARSOLAR Cao., Lid
Made in China

VDEQN 26-1-1,VDE-AR-N 4 105 GBX2 ENS0438,
C10M1,AS4TTT RDME99,UTE C15-7121

(WACEASAAE

o N
ors | ]
N

DRM7

DRM2 |:|
N
N

L]
L]
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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.
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m/r — Input 22 ;: t — — i 77 o | Output | oy L
DC-Switehl = T i J_;' T i Chi ¥
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L————= | LCD Display <_ J> ARM controller <
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Wi-Fi(optional)

Figure 1 Block digram

The internal control is redundant built. It consists of Microcontroller Master DSP (UC34) and Slave DSP
(UcCs3bs).

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-RYP5) 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
sensors.

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: V3.20

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Dongguan Branch v Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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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 difference table. Identical in software the output
power just adjusted by software.

Difference t able

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 2200hm / 220ohm / 2000hm / 2000hm / 2000hm /
/RP189,RP109) 10Kohm 10Kohm 7,5Kohm 7,5Kohm 7,5Kohm
Egﬁgc,agggf)r (ECP1, 2 pcs 2 pcs 3 pcs 3 pcs 3 pcs
Inverter inductor 3,4mH 2,3mH 2,AmH 1,5mH 1,3mH
Resistor (RP118, 499 Q, 1KQ, 1KQ, 2 KQ, 2 KQ,
RP119, 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.

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

Page 6 of 134

Tel: +86 769 8593 5656

Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT AS/NZS 4777.2 VER.O

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch




EFL
VERITAS

Report No.: PVAU160721N056-1-R2

ASINZS 4777.2 — 2015

Clause

Requirement — Test

Result - Remark

Verdict

GENERAL REQUIREMENTS

Electrical safety

Inverters for use in inverter energy
systems with photovoltaic (PV) arrays
shall comply with the appropriate
electrical safety requirements of IEC
62109-1 and IEC 62109-2, and the
requirements within this Standard.

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

Inverters for use in inverter energy
systems that have energy storage
(batteries) as the only possible energy
source shall comply with the electrical
safety requirements of AS 62040.1.1, and
the requirements within this Standard.

No such the energy storage
system.

N/A

Inverters for use in inverter energy
systems that incorporate energy sources
other than photovoltaic (PV) arrays or
batteries shall comply with the applicable
electrical safety requirements of IEC
62109-1 and IEC 62109-2, and the
requirements within this Standard.

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

5.2

Provision for external connections

Provided in the installation manual.

Inverters shall be used and installed as
fixed equipment only.

Inverter provisions for external connection

See below.

(a) shall be for fixed equipment only; and

Complied.

(b) shall provide for safe and reliable
connection to any d.c. source or load or
any a.c. source or load.

Provided in the installation manual.

All inverter ports (except communications
ports) shall incorporate connection types
for either -

See below.

(i) permanently connected equipment; or

pluggable type B equipment

N/A

(i) pluggable type B equipment.

Inverter source or load connections shall
not incorporate connection types for
pluggable type A equipment.

Permanently connected inverters shall
have suitable terminals for connection to
fixed installation wiring.

pluggable type B equipment

N/A

Pluggable type B equipment shall have
one of the following means of connection:

See below.

(A) A non-detachable cord for connection
to the supply by means of a connector.

N/A

(B) An appliance inlet suitable for

P

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
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connection to a matching connector.

Pluggable type B equipment shall not
incorporate -

See below.

(1) a connection by a connector or inlet
complying with any of the dimensional
sheets of AS/NZS 60320.1;

N/A

(2) a connection by a plug conforming to
AS/NZS 3112; or

No such plug used.

(3) a connection by a connector or inlet
where hazardous voltages are accessible
by the standard test finger.

No such devices.

53

Photovoltaic (PV) array earth fault/earth
leakage detection

For inverter energy systems used with PV
array systems that require earth fault
detection and a residual current detection,
either internal or external to the inverter,
the type of detection used shall be
declared in accordance with IEC 62109-1
and |IEC 62109-2.

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

If an external residual current device
(RCD) is required, the manufacturer’s
installation instructions shall state the
need for an RCD and shall specify its
rating, type and required circuit location in
accordance with Clause 9.

N/A

Where the additional detection for
functionally earthed PV arrays, as
required by AS/NZS 5033, is present in
the inverter, this additional detection shall,
before start-up of the system -

See below.

(a) open circuit the functional earth
connection to the PV array;

(b) measure the resistance to earth of each
conductor of the PV array;

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

(c) if the earth resistance is above the
resistance limit (Riso limit) threshold
specified in Table 1, the system shall
reconnect the functional earth and shall
be allowed to start; and

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

(d) if the earth resistance is equal to or
less than the resistance limit (Riso limit)
threshold specified in Table 1, the inverter
shall shut down and initiate an earth fault
alarm in accordance with the
requirements of IEC 62109-2.

An applicable test report according
to IEC 62109-1, IEC 62109-2 must
be provided by the manufacturer.

54

Compatibility with electrical installation

The inverter shall be compatible with
wiring practices for LV electrical
installations of AS/NZS 3000 and

Considered.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

523942, China
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variations as required in AS/NZS 4777.1.
The inverter a.c. voltage and frequency
operation shall comply with the limits
specified in AS 60038 (for Australia), or
IEC 60038 (for New Zealand).

55

Power factor

See below.

The displacement power factor of the
inverter, considered as a load from the
perspective of the grid, shall, for all
current outputs from 25% to 100% of
rated current, operate at unity power
factor within the range 0.95 leading to
0.95 lagging.

See appendix table 5.5 Power
factor.

Operation at power factor other than unity
is acceptable where the inverter operates
in power quality response modes.

See Clause 6.3.

5.6

Harmonic currents

See below.

The harmonic currents of the inverter shall
not exceed the limits specified in Tables 2
and 3 and the total harmonic current
distortion (ITHD) to the 50th harmonic
shall be less than 5%.

See appendix table 5.6 Harmonic
currents.

5.7

Voltage fluctuations and flicker

See below.

The inverter shall conform to the voltage
fluctuation and flicker limits specified in
AS/NZS 61000.3.3 for equipment with
rated current less than or equal to 16 A
per phase

(a.c.).

See appendix table 5.7 Voltage
Fluctuations and Flicker.

For equipment with rated current greater
than 16 A per phase (a.c.), The
impedance shall be determined in
accordance with the methods given in
AS/NZS 61000.3.11.

See appendix table 5.7 Voltage
Fluctuations and Flicker.

N/A

5.8

Transient voltage limits

See below.

To prevent damage to electrical
equipment connected to the same circuit
as the inverter, disconnection of the
inverter from the grid shall not result in
transient overvoltages beyond the limits
specified in Table 4.

See appendix table 5.8 Transient

Voltage Limits (phase to neutral).

5.9

D.C. current injection

See below.

In the case of a single-phase inverter, the
d.c. output current of the inverter at any
a.c. port including the grid-interactive
and/or stand-alone port shall not exceed
0.5% of the inverter’s rated current or 5
mA, whichever is the greater.

See appendix table 5.9 Direct
curent injection.

In the case of a three-phase inverter, the
d.c. output current of the inverter at any
a.c. port, including the grid-interactive

The inverter is single-phase type.

N/A

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
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and/or stand-alone port, measured in
each of the phases, shall not exceed
0.5% of the inverter’s per-phase rated
current or 5 mA, whichever is the greater.

5.10

Current balance for three-phase inverters

The inverter is single-phase type. N/A

In the case of a three-phase inverter the
a.c. output current shall be generated and
injected into the three-phase electrical
installation as a three-phase balanced
current.

N/A

OPERATIONAL MODES AND MULTIPLE MODE INVERTERS

General

Unless otherwise stated, the modes in the
following Clauses are for the grid-
interactive port of the inverter.

6.2

Inverter demand response modes (DRMs)

6.2.1

General

See below.

The inverter shall support the demand
response mode DRM 0 of Table 5. The
inverter should support the other demand
response modes of Table 5.

See appendix table 6.2.

The inverter shall detect and initiate a
response to all supported demand
response commands within 2 s. The
inverter shall continue to respond while
the mode remains asserted.

See appendix table 6.2.

6.2.2

Interaction with demand response
enabling device (DRED)

See below.

The inverter shall have a means of
connecting to a DRED. This means of
connection shall include a terminal block
or RJ45 socket.

Considered.

The terminal block or RJ45 socket shall
comply with the minimum electrical
specifications in Table 6.

Considered.

The DRED asserts demand response
modes by shorting together terminals or
pins as specified in Table 7.

Considered.

6.3

Inverter power quality response modes

6.3.1

General

See below.

The inverter may have the capability of
operating in modes which will -

(a) contribute to maintaining the power
quality at the point of connection with the
customer installation; or

(b) provide characteristics which are
outside the typical operation of an inverter

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
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for the purpose of providing support to a
grid.

6.3.2

Volt response modes

6.3.2.1

General

See below.

The intent of including the volt response
modes, which respond to voltage changes
at the inverter terminals, is to increase the
number of systems which can be
connected at a point on the grid without
adversely affecting the voltage within an
electrical installation.

The volt-watt and volt—var response
modes specified in Clause 6.3.2.2 and
Clause 6.3.2.3 shall use the volt response
reference values specified in Table 9.

6.3.2.2

Volt-watt response mode

See below.

The inverter should have the volt—watt
response mode. If this mode is available,
it shall be enabled by default.

The response curve required for the volt—
watt response mode is defined by the volt
response reference values in Table 9 and
corresponding power levels. The default
values are listed in Table 10 and example
response modes are shown in Figure 2(A)
for Australia and

Figure 2(B) for New Zealand.

See appendix table 6.3.2.2. P

6.3.2.3

Volt-var response mode

N/A

The inverter should have the volt—var
response capability. If this mode is
available, it shall be disabled by default.

N/A

The response curve required for the volt—
var response is defined by the volt
response reference values specified in
Table 9 and corresponding var levels. The
default values are listed in Table 11 and
shown in Figure 3.

N/A

6.3.2.4

Voltage balance modes

N/A

Three-phase inverters, or single-phase
inverters used in a three-phase
combination may be used for voltage
balancing between phases by injecting
unbalanced three-phase currents into the
electrical installation.

The EUT is single-phase type, and N/A
it's not used in a three-phase
combination.

If the voltage balance mode is available,
the following requirements apply:

N/A

(a) The voltage balance mode shall be
disabled by default.

N/A

(b) For single-phase inverters used in a
three-phase combination, the

N/A

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

523942, China
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requirements of Clause 8.2 apply.

(c) The voltage balancing mode shall be
able to -

N/A

(i) operate correctly with a single fault
applied;

N/A

(ii) detect the fault or loss of operability
and cause the inverter to revert to
injecting current into the three-phase
electrical installation as a three-phase
balanced current; or

N/A

(iii) detect the fault or loss of operability
and disconnect the inverter from the
electrical installation.

N/A

6.3.3

Fixed power factor mode and reactive
power mode

N/A

These modes shall be disabled by default.

N/A

If the inverter is capable of operating with
reactive power mode, the maximum ratio
of reactive power (vars) to rated apparent
power should be 100%.

N/A

If the inverter is capable of operating with
fixed power factor mode, the minimum
range of settings should be 0.8 leading to
0.8 lagging.

N/A

6.3.4

Characteristic power factor curve for cos ¢
(P) (Power response)

N/A

If this mode is available, it shall be
disabled by default.

N/A

The response curve required for the cos @
(P) response should be defined within
displacement power factor range of 0.9
leading to 0.9 lagging. One possible cos ¢
(P) curve is shown in Figure 4.

N/A

6.3.5

Power rate limit

6.3.5.1

General

See below.

The power rate limit for an inverter is a
power quality response mode.

The inverter shall have the capability to
rate limit changes in power generation
through the grid-interactive port.

Inverters capable of multiple mode
operation should have the capability to
rate limit changes in power consumption
(for example increasing/decreasing of
charging rates of connected energy
storage).

N/A

The power rate limit does not apply when
the inverter disconnection device is
required to operate (i.e. to disconnect).
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6.3.5.2 Gradient of power rate limit

The default setting for the power rate limit | See appendix table 6.3.5.
(WGra) for increase and decrease shall
be 16.67% of rated power per minute
which is a nominal ramp time of 6 min.

The power rate limit (WGra) shall be See appendix table 6.3.5. P
adjustable within the range 5% to 100% of
rated power per minute.

It is acceptable to have two separate N/A
power rate limits for increase and
decrease in output power, as follows:

(a) To rate limit an increase in power Considered. P

(WGra+).

(b) To rate limit a decrease in power N/A

(WGra-).

6.3.5.3 Power rate limit modes

6.3.5.3.1 General

The inverter power rate limit (WGra) is
applicable to operate in the following
modes:

6.3.5.3.2 Soft ramp up after connect or reconnect

All inverters shall have this mode. This See appendix table.
mode shall be enabled as per Clause 7.7

and for the increase in power required by

Clause 7.5.3 after frequency decreased to
the required limit.

6.3.5.3.3 Changes in a.c. operation and control No such function. N/A

If available, this mode shall be enabled for N/A
a change in a demand response mode of

Clause 6.2 (except for DRM 0).

The power rate limit for changes in a.c. N/A
operation and control does not apply to
those inverters that are correcting for sags
and swells of less than 1 min.

6.3.5.3.4 Changes in energy source operation No energy source in the EUT. N/A

This mode only applies to multiple mode N/A
inverters with energy storage. It operates
when there is a change in the energy
resource available to the inverter, which
causes a change in output through the
grid-interactive port.

For this mode the power rate limit (WGra) N/A
should apply to the increase or decrease
in power generation or consumption, and
to the transitions between power output
levels.

For this mode, the power rate limit (WGra) N/A
should be able to be enabled or disabled.
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The power rate limit shall be disabled by N/A
default.
The increase or decrease for transitions N/A

between power output levels is contingent
on external situations (such as amount of
available solar energy, wind energy or
discharge capacity).

Only for increases or decreases in the N/A
output which are faster than the power
rate limit (WGra) does a control action to
limit the ramp rate apply.

6.3.5.4 Nonlinearity of power rate limit changes

The nonlinearity (NL) of the power rate
limit (WGra) in response to an increase of
the inverter power output, as defined by
the characteristic curve depicted in Figure
5, shall be less than 10%.

6.4 Multiple mode inverter operation No multiple mode. N/A
6.4.1 General N/A
When the multiple mode inverter is N/A

disconnected from the grid any stand-
alone port shall ensure that all active
conductors are also isolated from the grid-
interactive port.

Multiple mode inverters shall be arranged N/A
to ensure that the continuity of the neutral
conductor to the load from the electrical
installation is not interrupted when the
inverter disconnects from the grid and
supplies a load via the stand-alone port.

When the multiple mode inverter is N/A
providing the stand-alone function and is
disconnected from the grid, the stand-
alone port shall comply with the
requirements for d.c. current injection
(refer to Clause 5.9) into the connected
load circuits. The type of RCD compatible
with and for use on the stand-alone
function outputs shall be declared.

6.4.2 Sinusoidal output in stand-alone mode The EUT is grid-tied type. N/A

The a.c. output voltage waveform of a N/A
stand-alone port of a multiple mode
inverter operating in stand-alone mode,
shall comply with the requirements of this
Clause (6.4.2). The a.c. output voltage
waveform of a stand-alone mode shall
have a voltage total harmonic distortion
(THD) not exceeding of 5% and no
individual harmonic at a level exceeding

5%.
6.4.3 Volt-watt response mode for charging of No energy storage system in the N/A
energy storage EUT.
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A multiple mode inverter with energy
storage which can be charged from the
grid shall have this volt—watt response
mode.

N/A

This volt—watt response mode is only
active when power from the grid is
required to charge the energy storage.

N/A

The response curve required for the volt—
watt response is defined by the volt
response reference values in Table 9 and
corresponding power consumption from
the grid through the grid-interactive port
for charging energy storage. The default
values are listed in Table 12 and shown in
Figure 6.

N/A

6.5

Security of operational settings

The internal settings of the demand
response or power quality response
modes of the inverter shall be secured
against inadvertent or unauthorized
tampering.

Considered.

Changes to the internal settings shall
require the use of a tool and special
instructions not provided to unauthorized
personnel.

Provide in installation manual.

PROTECTIVE FUNCTIONS FOR CONNECTION TO ELECTRICAL

INSTALLATIONS AND THE GRID

7.1

General

See below.

The automatic disconnection device shall
operate -

The automatic disconnection device
is integral part of the inverter.

(a) if supply from the grid is disrupted;

Considered.

(b) when the grid goes outside preset
parameters (e.g.
undervoltage/overvoltage, under-
frequency/over-frequency); or

Considered.

(c) when the demand response mode DRM
0 (see Clause 6.2) is asserted.

Considered.

For inverter energy systems connected to
multiple phases the automatic
disconnection device shall operate if any
of the above conditions is met on any
phase.

Considered.

7.2

Automatic disconnection device

The automatic disconnection device shall
provide isolation in all live conductors

The unit provides galvanic
separation. The unit is switched off
redundant by the high power bridge
of the inverter and the relays in line
and neutral.
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The automatic disconnection device shall
be capable of interrupting at least the
rated current.

Considered. P

The settings of the automatic
disconnection device shall not exceed the
capability of the inverter.

Considered. P

A semiconductor (solid-state) device shall
not be used for isolation purposes.

Considered. P

7.3

Active anti-islanding protection

See below.

The automatic disconnection device shall
incorporate at least one method of active
anti-islanding protection.

Considered.

The method used to provide active anti-
islanding protection shall be declared.

Rate of change of frequency P
(RoCof) detection method used.

To prevent islanding, the active anti-
islanding protection system shall operate
the automatic disconnection device (see
Clause 7.2) within 2 s of disruption to the
power supply from the grid.

See appendix table 7.3. P

Compliance shall be determined by type
testing in accordance with the active anti-
islanding tests specified in Appendix F or
IEC 62116.

Considered. P

7.4

Voltage and frequency limits (passive anti-
islanding protection)

The automatic disconnection device shall
incorporate the following forms of passive
anti-islanding protection:

Considered. P

(a) Undervoltage and overvoltage
protection.

See appendix table7.4. P

(b) Under-frequency and over-frequency
protection.

See appendix table7.4. P

7.5

Limits for sustained operation

7.5.1

General

See below.

The inverter or inverter energy system
shall remain connected over the range of
voltages and frequencies that it is
required to be compatible with. Refer to
Clause 5.4.

Considered.

7.5.2

Sustained operation for voltage variations

See below

The inverter shall operate the automatic
disconnection device (see Clause 7.2)
within 3 s when the average voltage for a
10 min period exceeds the Vnom_max,
where Vhom-max lies in the range 244—
258 V.

See appendix table7.5.2.

The default set-point for Vnom-max shall
be as follows:

See appendix table7.5.2. P
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(a) In Australia: 255 V.
(b) In New Zealand: 248 V.

7.5.3

Sustained operation for frequency
variations

7.5.3.1

Response to an increase in frequency

The inverter shall be capable of supplying
rated power between 47 Hz and 50.25 Hz
for Australia.

Considered.

The inverter shall be capable of supplying
rated power between 45 Hz and 50.25 Hz
for New Zealand.

N/A

The power level present at the time the
frequency reaches or exceeds 50.25 Hz
shall be held as the reference power level
used to calculate the required response to
the increasing frequency.

Considered.

This is expressed in the equation below:

- &n s
Pout = Pref 1- ‘(f 3?._3).
Hs[np ~50.25)

where

Pout = required output for a frequency
between 50.25 Hz and fop

Pt = reference power level when the
frequency reaches or exceeds 50.25 Hz

f = frequency between 50.25 Hz and fop

When the frequency exceeds fs, the
inverter power output shall be ceased (i.e.
oWw).

The default set-point for fs,, shall be 52
Hz.

See appendix table 7.5.3.1.

Unconstrained power operation may
recommence 6 min after the frequency
returns to and remains at less than 50.15
Hz.

See appendix table 7.5.3.1.

7.5.3.2

Response to a decrease in grid frequency

N/A

This requirement applies only to inverters
with energy storage.

The EUT wihout energy storage. N/A

The inverter shall be capable of charging
the energy storage between 49.75 Hz and
52.0 Hz.

N/A

The power input level for charging present
at the time the frequency reaches or falls
below 49.75 Hz shall be held as the
reference charge rate used to calculate
the required response to the decreasing
frequency.

N/A

This is expressed in the equation below:

N/A
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(49.75 —f
Prharnc - Pref = )
: 1575 )

where

Penarge = Charge rate of the storage
element for a frequency between 49.75
Hz and fsop-c

Pre.ch = charge rate of the storage
element when the frequency reaches or
falls below 49.75 Hz

f = frequency between 49.75 Hz and fsop.
CH

When the frequency falls below fsop.cr,

the inverter should have ceased charging
the storage element (i.e. 0 W). The default
set-point for fstop-CH should be 49 Hz.

Unconstrained charging of the storage
element may recommence 6 min after the
frequency returns to and remains above
than 49.85 Hz.

N/A

7.6

Disconnection on external signal

See below

The automatic disconnection device shall
incorporate the ability to disconnect on an
external signal.

The automatic disconnection device
is integral part of the inverter.

If an external signal or demand response
‘DRM 0’ condition is asserted, the
automatic disconnection device shall
operate within 2 s.

Considered.

7.7

Connection and reconnection procedure

See below

Only after all of the following conditions
have been met shall the automatic
disconnection device operate to connect
or reconnect the inverter to the grid -

The unit provides monitoring of the
voltage, frequency and
synchronisation. If one of these
conditions is not met, then the unit
is not switching on.

(a) the voltage of the grid has been
maintained within the limits of AS 60038
(for Australia) or IEC 60038 (for New
Zealand) for at least 60 s;

Considered

(b) the frequency of the grid has been
maintained within the range 47.5 Hz to
50.15 Hz for at least 60 s;

Considered

(c) the inverter and the grid are
synchronized and in-phase with each
other; and

Considered

(d) no external signal is present or DRM 0
asserted requiring the system to be
disconnected.

Considered

7.8

Security of protection settings

P

The internal settings of the automatic

Changes to the internal settings

P
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disconnection device shall be secured
against inadvertent or unauthorized
tampering. Changes to the internal
settings shall require the use of a tool and
special instructions not provided to
unauthorized personnel.

shall require the use of a tool and
special instructions provided to
authorized personnel.

phase combination has a rated current
exceeding 21.7 A per phase, the
requirement of Clause 8.2 shall be met
when connecting or reconnecting.

8 MULTIPLE INVERTER COMBINATIONS N/A
8.1 General See below. N/A
If a combination is not tested, it should not | The inverter is single phase type, N/A
be used or external devices should be and it should not be used in parallel
used in accordance with the requirements | and multiple phase installations.
of ASINZS 4777.1.
Possible combinations are single-phase The inverter is single phase type, N/A
inverters used in parallel, single-phase and it should not be used in parallel
inverters used in multiple phase and multiple phase installations.
installations and three-phase inverters
used in parallel.
8.2 Inverter current balance across multiple The inverter is single phase type, N/A
phases and it should not be used in parallel
and multiple phase installations.
The maximum current imbalance in a N/A
three-phase inverter system comprised of
individual single-phase inverters shall be
no more than 21.7 A.
8.3 Grid disconnection The inverter is single phase type, N/A
and it should not be used in parallel
and multiple phase installations.
When any inverter within the inverter N/A
energy system disconnects as required by
Clause 7, all inverters within the inverter
energy system shall disconnect within 2 s
of the first inverter disconnecting.
This applies to all inverters used in N/A
combination for single-phase or multiple
phases.
8.4 Grid connection and reconnection The inverter is single phase type, N/A
and it should not be used in parallel
and multiple phase installations.
When multiple inverters are used together N/A
in a multiple phase combination, only after
all the conditions of Clause 7.7 have been
met on all connected phases shall the
automatic disconnection device operate to
connect or reconnect any inverter of the
multiple phase combination to the grid.
Where any inverter used in a multiple N/A
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8.5

Testing combinations

The inverter is single phase type,
and it should not be used in parallel
and multiple phase installations.

N/A

8.5.1

Single-phase combinations

The inverter is single phase type,
and it should not be used in parallel
and multiple phase installations.

N/A

Single-phase parallel combinations of
inverters shall be tested for combinations
with total rated current (l;aeq) €qual to or
up to the maximum of 6 A per phase.

N/A

To determine the number of inverters to
be tested, the following equation shall be
used:

6

N = [
rated
where

N = number to be tested, rounded up to
next whole number

lrateq = rating of the inverter in amperes

If N = 2, the minimum number of inverters
to be tested shall be N. If N > 6, the
maximum number of inverters to be tested
in a combination shall be 6.

N/A

8.5.2

Single-phase inverters used in three-phase
combinations

The inverter is single phase type,
and it should not be used in parallel
and multiple phase installations.

N/A

For single-phase inverters with rated
current (l;aeq) greater than or equal to 5 A
used in three-phase combinations, three
inverters shall be tested in a three-phase
arrangement [refer to Figure 8(a)].

N/A

Single-phase inverters with rated current
less than 5 A and to be used in three-
phase combinations shall be tested in
combination with at least two inverters per
phase [refer to Figure 8(b).

N/A

8.5.3

Required tests for multiple inverter
combinations

The inverter is single phase type,
and it should not be used in parallel
and multiple phase installations.

N/A

Any single-phase inverter used in a
multiple inverter combination shall be
tested individually and meet all the
requirements of this Standard. Any single-
phase inverter which is to be used as part
of a multiple inverter combination shall be
tested in combination as specified in
Clauses 8.5.1 and 8.5.2.

N/A

8.5.4

Multiple inverters with one automatic
disconnection device

The inverter is single phase type,
and it should not be used in parallel

N/A
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and multiple phase installations.

Where the inverter does not have an
internal automatic disconnection device,
or requires an external automatic
disconnection device to provide the
required disconnection function, or both,
testing shall be conducted with the
automatic disconnection device and with
either the number of inverters required by
Clause 8.5.1 and 8.5.2 or with the
automatic disconnection device
configured with the number of inverters
specified by the manufacturer’'s
instructions.

N/A

INVERTER MARKING AND DOCUMENTATION

General

All markings and documentation shall be in
the English language.

9.2

Marking

9.2.1

General

9.2.2

Equipment ratings

See below

T|T| T

Photovoltaic

Vmax PV (absolute maximum)

450Vdc for SOFAR
1100TL,SOFAR 1600TL;

500Vvdc for SOFAR
2200TL,SOFAR 2700TL, SOFAR
3000TL

Isc PV (absolute maximum)

12,0A for SOFAR 1100TL,SOFAR
1600TL;

15,0A for SOFAR 2200TL,SOFAR
2700TL, SOFAR 3000TL

Wind (a.c. ord.c.)

Voltage (nominal or range)

N/A

Rated current (maximum continuous)

N/A

Frequency (nominal or range) (a.c. wind
only)

N/A

Energy storage ports

Voltage (nominal)

N/A

Voltage (range)

N/A

Rated current (maximum continuous)

N/A

Storage type

N/A

Other energy sources or inputs (a.c. or
d.c)

Voltage (nominal or range)

N/A
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Type B RCD, the inverter shall be marked
with a warning. The warning shall be

(RCDs) is integral part of inverter.
An applicable test report according

Rated current (maximum continuous) N/A
Power factor (range) N/A
Frequency (nominal or range) (a.c. N/A
sources only)
a.c. output ratings (for each port) -
Voltage (nominal or range) 230Vac
Rated current 4 5A for SOFAR 1100TL;
7,0A for SOFAR 1600TL;
9,5A for SOFAR 2200TL;
11,5A for SOFAR 2700TL;
13,0A for SOFAR 3000TL;
Frequency (nominal or range) 50Hz
Rated apparent power 1000VA for SOFAR 1100TL;
1500VA for SOFAR 1600TL;
2000VA for SOFAR 2200TL,;
2500VA for SOFAR 2700TL;
2800VA for SOFAR 3000TL;
Power factor range 1,0 P
d.c. output ratings -
Voltage (nominal or range) N/A
Rated current N/A
Inverter topology Non-isolated. P
Protective class (I, 1l or 1lI) Class | P
Ingress protection (IP) rating IP65 P
9.2.3 Ports P
Each port shall be marked with its The classification marking were P
classification and indicate whether a.c or provided adjacent to the terminals
d.c. voltage asappropriate. of each port.
9.2.4 External and ancillary equipment Ref to installation manual. P
9.25 Residual current devices (RCDs) N/A
Where an external RCD is required, the The Residual current devices N/A
inverter shall be marked with a warning (RCDs) is integral part of inverter.
along with the rating and type of RCD An applicable test report according
required. The warning shall be located in | o |EC 62109-1, IEC 62109-2 must
a prominent position and written in be provided by the manufacturer.
lettering at least 5 mm high. It shall
contain the following or an equivalent
statement:
WARNING: AN RCD IS REQUIRED ON
THE [NAME] PORTS OF THE
INVERTER
If the inverter energy system requires a The Residual current devices N/A
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located in a prominent position and written | to IEC 62109-1, IEC 62109-2 must
in lettering at least 5 mm high. It shall be provided by the manufacturer.
contain the following:
WARNING: ATYPE BRCD IS
REQUIRED ON THE [NAME] PORTS OF
THE INVERTER
9.2.6 Demand response modes
The demand response modes supported The demand response modes
by the inverter should be permanently supported by the inverter has
marked on the name plate or on a durable | permanently marked on the name
sticker located on or near the demand plate closed the communication
response interface port to indicate the terminals for DRED.
demand response modes of which the
unit is capable.
9.3 Documentation P
9.3.1 General P
9.3.2 Equipment ratings See below P
Photovoltaic -
Vmax PV (absolute maximum) 450Vdc for SOFAR P
1100TL,SOFAR 1600TL;
500Vdc for SOFAR
2200TL,SOFAR 2700TL, SOFAR
3000TL
PV input operating voltage range 90-400Vdc for SOFAR P
1100TL,SOFAR 1600TL;
100-480Vdc for SOFAR
2200TL,SOFAR 2700TL, SOFAR
3000TL
Maximum operating PV input current 10,0A for SOFAR 1100TL,SOFAR P
1600TL;
13,0A for SOFAR 2200TL,SOFAR
2700TL, SOFAR 3000TL
Isc PV (absolute maximum) 12,0A for SOFAR 1100TL,SOFAR P
1600TL;
15,0A for SOFAR 2200TL,SOFAR
2700TL, SOFAR 3000TL
Maximum inverter backfeed current to 0A P
array
Wind (a.c. or d.c.) -
Voltage (nominal or range) N/A
Rated current (maximum continuous) N/A
Current (inrush) N/A
Frequency (nominal or range) (a.c. wind N/A
only)
Energy storage ports -
Voltage (nominal or range) N/A
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Nominal battery voltage N/A
Rated current (maximum continuous) input N/A
and output
Storage type N/A
Other energy sources or inputs (a.c. or -
d.c)
Voltage (nominal or range) N/A
Rated current (maximum continuous) N/A
Power factor (range) N/A
Frequency (nominal or range) (a.c. N/A
sources only)
a.c. output ratings (for each port) -
Voltage (nominal or range) 230Vac
Rated current 4 5A for SOFAR 1100TL;

7,0A for SOFAR 1600TL;

9,5A for SOFAR 2200TL;

11,5A for SOFAR 2700TL;

13,0A for SOFAR 3000TL;
Current (inrush) 0,8A/2us
Frequency (nominal or range) 50,0Hz
Rated apparent power 1000VA for SOFAR 1100TL;

1500VA for SOFAR 1600TL;

2000VA for SOFAR 2200TL;

2500VA for SOFAR 2700TL;

2800VA for SOFAR 3000TL;
Power factor range 1,0
Maximum output fault current 200A
Maximum output overcurrent protection SOFAR 1100TL: 4.5a.c. A

SOFAR 1600TL: 7.0 a.c. A

SOFAR 2200TL: 9.5 a.c. A

SOFAR 2700TL: 11.5a.c. A

SOFAR 3000TL: 13.0 a.c. A
d.c. output ratings -
Voltage (nominal or range) N/A
Rated current N/A
Inverter topology Non-isolated. P
Active anti-islanding method P
Protective class (I, Il or IIl) Class | P
Over voltage category PV side:OVC II; P

AC side:OVC I
Ingress protection (IP) rating IP65 P
Temperature operating range -25 ~ +60°C P
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9.3.3 Ports

9.34 External and ancillary equipment Provided in installation manual.

9.3.5 RCDs

9.3.6 Multiple mode inverters No such mode. N/A

9.3.7 Multiple inverter combinations No such combinations. N/A

APPENDIX GENERAL TEST AND REPORTING REQUIREMENTS (Normative) P

A

APPENDIX POWER FACTOR TEST (Normative) P

B

APPENDIX HARMONIC CURRENT LIMIT TEST (Normative) P

C

APPENDIX TRANSIENT VOLTAGE LIMIT TEST (Normative) P

D

APPENDIX D.C. INJECTION TEST (Normative) P

E

APPENDIX F | ACTIVE ANTI-ISLANDING TEST (Normative) | P

APPENDIX VOLTAGE AND FREQUENCY LIMITS (PASSIVE ANTI-ISLANDIN G P

G PROTECTION) TESTS (Normative)

APPENDIX LIMITS FOR SUSTAINED OPERATION (Normative) P

H

APPENDIX 1 | DEMAND AND POWER QUALITY RESPONSE MODE TESTING INCL UDING P
DISCONNECTION ON EXTERNAL SIGNAL (Normative)

APPENDIX J | MULTIPLE INVERTER TESTING (Normative) | N/A

APPENDIX RELATED DOCUMENTS (Informative) P

K
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Test Results

Appendix

5.5 Power factor

B Power factor test

SOFAR 1

100TL

Mode

Meausrement

Rated Output Current

15+/-5%

25+/-5%

50+/-5%

75+/-5%

100+/-5%

Unity

Vrms (V)

229,7

229,7

229.,8

229,9

229,9

Arms (A)

0,583

1,022

2,131

3,235

4,338

Apparent Power (kVA)

0,134

0,235

0,490

0,744

0,997

Power (kW)

0,134

0,235

0,490

0,744

0,997

Recative power (kVar)

0,006

0,003

0,006

0,007

0,011

PF cos (phi)

0,9991

0,9999

0,9999

1,0000

0,9999

Lag limit

Vrms (V)

Arms (A)

Apparent Power (kVA)

Power (kW)

Recative power (kVar)

PF cos (phi)

Lead
limit

Vrms (V)

Arms (A)

Apparent Power (kVA)

Power (kW)

Recative power (kVar)

PF cos (phi)

Modes

Vrms (V)

Arms (A)

Apparent Power (kVA)

Power (kW)

Recative power (kVar)

PF cos (phi)

SOFAR 3

000TL

Mode

Meausrement

Rated Output Current

15+/-5%

25+/-5%

50+/-5%

75+/-5%

100+/-5%

Unity

Vrms (V)

229,8

229,9

230,1

230,2

230,2

Arms (A)

1,833

3,106

6,274

9,406

12,509

Apparent Power (kVA)

0,421

0,714

1,443

2,165

2,880

Bureau Veritas Shenzhen Co., Ltd.
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Power (kW)

0,421

0,714

1,443

2,165

2,879

Recative power (kVar)

0,005

0,007

0,018

0,030

0,042

PF cos (phi)

0,9999

1,0000

0,9999

0,9999

0,9999

Lag limit

Vrms (V)

Arms (A) - - - - -

Apparent Power (kVA) - - - - -

Power (kW) - - - - -

Recative power (kVar) - - - - -

PF cos (phi) - - - - -

Lead

limit vims (V) - - - - -

Arms (A) - - - - -

Apparent Power (kVA) - - - - -

Power (kW) - - - - -

Recative power (kVar) - - - - -

PF cos (phi) - - - - -

Modes Vrms (V) - - - - -

Arms (A) - - - - -

Apparent Power (kVA) - - - - -

Power (kW) - - - - -

Recative power (kVar) - - - - -

PF cos (phi) - - - - -

Note:
Inverter shall be connected to test circuit Figure B1 (AS/NZS 4777.2),

The required accuracy for the measurement and reporting of results is £0.01 PF. The vars at the 15% test point are
required to be the same or less than the vars at the 25% test point when operating at unity power factor.

c: capacitive / leading
i inductive / lagging

The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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5.6 Harmonic currents =
Appendix C Harmonic Current Limit Test
SOFAR 3000TL
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 1,451 Watts 2,893
VA 1,451 VA 2,894
Vrms 230,6 Vrms 230,9
Arms 6,293 Arms 12,535
PF 1,0000 PF 0,9999
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 0,001 - 0,007 0,001 - 0,007 0,5%
1st 6,293 - 48,246 12,534 - 99,994 100%
2nd 0,006 - 0,096 0,005 - 0,043 1%
3rd 0,078 - 1,244 0,125 - 0,996 4%
4th 0,002 - 0,031 0,006 - 0,047 1%
5th 0,021 - 0,328 0,017 - 0,135 4%
6th 0,002 - 0,032 0,002 - 0,015 1%
7th 0,018 - 0,284 0,011 - 0,091 4%
8th 0,003 - 0,047 0,004 - 0,035 1%
9th 0,010 - 0,167 0,004 - 0,032 2%
10th 0,004 - 0,067 0,005 - 0,036 0,5%
11th 0,008 - 0,120 0,012 - 0,097 2%
12th 0,003 - 0,052 0,004 - 0,032 0,5%
13th 0,006 - 0,093 0,005 - 0,043 2%
14th 0,001 - 0,023 0,002 - 0,018 0,5%
15th 0,002 - 0,036 0,012 - 0,098 1%
16th 0,002 - 0,028 0,001 - 0,010 0,5%
17th 0,004 - 0,058 0,012 - 0,098 1%
18th 0,001 - 0,017 0,001 - 0,012 0,5%
19th 0,005 - 0,075 0,009 - 0,071 1%
20th 0,001 - 0,023 0,003 - 0,025 0,5%
21th 0,004 - 0,069 0,012 - 0,099 0,6%
22th 0,001 - 0,024 0,002 - 0,014 0,5%
23th 0,007 - 0,118 0,011 - 0,086 0,6%
24th 0,001 - 0,016 0,001 - 0,009 0,5%
25th 0,007 - 0,118 0,008 - 0,068 0,6%
26th 0,001 - 0,021 0,002 - 0,016 0,5%
27th 0,006 - 0,091 0,009 - 0,075 0,6%
28th 0,001 - 0,023 0,001 - 0,009 0,5%
29th 0,005 - 0,084 0,008 - 0,063 0,6%
30th 0,002 - 0,025 0,001 - 0,012 0,5%
31th 0,006 - 0,088 0,008 - 0,061 0,6%
32th 0,001 - 0,012 0,001 - 0,010 0,5%
33th 0,006 - 0,089 0,007 - 0,055 0,6%
THD - - 1,382 - - 1,054 5%
(to 50th)
Note:
Inverter shall be connected to test circuit Figure C1 (AS4777.2), Grid nominal voltage within +/-5%, AC-
Frequency 50+/-1Hz and Phase angle between 3 phases shall be 120+/-1.5°. Via DC-input set AC-output
power (VA) so that it equals to 100+/-5% of rated output. Harmonic ratios of the test voltage shall be
measured. Limits based on percentage of fundamental! Total harmonic distortion to the 50th harmonic 5%.
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5.6 Harmonic currents =
Appendix C Harmonic Current Limit Test
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 0,492 Watts 1,002
VA 0,492 VA 1,002
Vrms 230,4 vrms 230,5
Arms 2,137 Arms 4,350
PF 0,9999 PF 1,0000
Frequency 50,00 Frequency 50,00
SOFAR 1100TL
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 0,001 - 0,021 0,001 - 0,021 0,5%
1st 2,136 - 49,128 4,349 - 100,00 100%
2nd 0,003 - 0,142 0,005 - 0,108 1%
3rd 0,049 - 2,311 0,065 - 1,504 4%
4th 0,002 - 0,072 0,001 - 0,034 1%
5th 0,027 - 1,284 0,027 - 0,613 4%
6th 0,001 - 0,070 0,001 - 0,031 1%
7th 0,022 - 1,036 0,018 - 0,403 4%
8th 0,002 - 0,099 0,003 - 0,070 1%
9th 0,010 - 0,491 0,009 - 0,213 2%
10th 0,003 - 0,120 0,002 - 0,053 0,5%
11th 0,006 - 0,260 0,006 - 0,130 2%
12th 0,003 - 0,130 0,002 - 0,052 0,5%
13th 0,006 - 0,272 0,005 - 0,111 2%
14th 0,003 - 0,121 0,003 - 0,067 0,5%
15th 0,003 - 0,120 0,003 - 0,073 1%
16th 0,002 - 0,100 0,002 - 0,043 0,5%
17th 0,001 - 0,054 0,003 - 0,080 1%
18th 0,001 - 0,063 0,001 - 0,026 0,5%
19th 0,001 - 0,062 0,003 - 0,075 1%
20th 0,001 - 0,051 0,001 - 0,032 0,5%
21th 0,002 - 0,097 0,004 - 0,098 0,6%
22th 0,001 - 0,057 0,001 - 0,021 0,5%
23th 0,001 - 0,049 0,005 - 0,122 0,6%
24th 0,001 - 0,050 0,001 - 0,025 0,5%
25th 0,002 - 0,080 0,005 - 0,111 0,6%
26th 0,001 - 0,052 0,001 - 0,027 0,5%
27th 0,002 - 0,087 0,004 - 0,084 0,6%
28th 0,001 - 0,044 0,001 - 0,024 0,5%
29th 0,002 - 0,087 0,004 - 0,088 0,6%
30th 0,001 - 0,068 0,002 - 0,036 0,5%
31th 0,001 - 0,029 0,002 - 0,055 0,6%
32th 0,001 - 0,047 0,001 - 0,022 0,5%
33th 0,002 - 0,113 0,002 - 0,045 0,6%
THD - - 2,951 - - 1,731 5%
(to 50th)
Bureau Veritas Shenzhen Co.. Ltd. No.__34, Chenwulu Section_, Guantai Rd., Tel: +86 769 8593 5656
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Note:
Inverter shall be connected to test circuit Figure C1 (AS4777.2), Grid nominal voltage within +/-5%, AC-
Frequency 50+/-1Hz and Phase angle between 3 phases shall be 120+/-1.5°. Via DC-input set AC-output
power (VA) so that it equals to 100+/-5% of rated output. Harmonic ratios of the test voltage shall be
measured. Limits based on percentage of fundamental! Total harmonic distortion to the 50th harmonic 5%.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR
1600TL, SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by
software.
5.6 Harmonic currents =
Appendix C3 Harmonic Voltage Limit Test
SOFAR 3000TL
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output current
A A
Harmonic Value % of Value % of Limit in % of
V fundamental Vv fundamental fundamental
2nd 0,011 0,005 0,011 0,005 0,2%
3rd 0,056 0,024 0,058 0,025 4%
4th 0,007 0,003 0,008 0,003 0,2%
5th 0,051 0,022 0,046 0,020 4%
6th 0,006 0,002 0,005 0,002 0,2%
7th 0,005 0,002 0,006 0,003 4%
8th 0,008 0,004 0,010 0,005 0,2%
9th 0,030 0,013 0,026 0,011 2%
10th 0,003 0,001 0,002 0,001 0,2%
11th 0,012 0,005 0,015 0,006 0,1%
12th 0,008 0,004 0,009 0,004 0,1%
13th 0,018 0,008 0,012 0,005 0,1%
14th 0,003 0,001 0,007 0,003 0,1%
15th 0,011 0,005 0,009 0,004 0,1%
16th 0,007 0,003 0,005 0,002 0,1%
17th 0,005 0,002 0,005 0,002 0,1%
18th 0,005 0,002 0,007 0,003 0,1%
19th 0,012 0,005 0,011 0,005 0,1%
20th 0,002 0,001 0,002 0,001 0,1%
21th 0,007 0,003 0,006 0,003 0,1%
22th 0,005 0,002 0,005 0,002 0,1%
23th 0,008 0,004 0,010 0,004 0,1%
24th 0,002 0,001 0,004 0,002 0,1%
25th 0,016 0,007 0,014 0,006 0,1%
26th 0,003 0,001 0,002 0,001 0,1%
27th 0,011 0,005 0,010 0,004 0,1%
28th 0,003 0,001 0,004 0,002 0,1%
29th 0,007 0,003 0,007 0,003 0,1%
30th 0,002 0,001 0,002 0,001 0,1%
31th 0,009 0,004 0,008 0,003 0,1%
32th 0,002 0,001 0,002 0,001 0,1%
33th 0,009 0,004 0,006 0,003 0,1%
34th 0,002 0,001 0,003 0,001 0,1%
35th 0,008 0,003 0,006 0,002 0,1%
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36th 0,002 0,001 0,002 0,001 0,1%
37th 0,008 0,003 0,006 0,003 0,1%
38th 0,002 0,001 0,002 0,001 0,1%
39th 0,008 0,003 0,006 0,002 0,1%
40th 0,002 0,001 0,002 0,001 0,1%
41th 0,007 0,003 0,005 0,002 0,1%
42th 0,002 0,001 0,002 0,001 0,1%
43th 0,007 0,003 0,005 0,002 0,1%
44th 0,002 0,001 0,002 0,001 0,1%
45th 0,007 0,003 0,006 0,002 0,1%
46th 0,002 0,001 0,002 0,001 0,1%
47th 0,006 0,003 0,004 0,002 0,1%
48th 0,002 0,001 0,002 0,001 0,1%
49th 0,006 0,003 0,004 0,002 0,1%
50th 0,002 0,001 0,002 0,001 0,1%
THD 0,041 0,039 5%
Note:
Inverter shall be connected to test circuit Figure C1 (AS4777.2), Grid nominal voltage within +/-5%, AC-
Frequency 50+/-1Hz and Phase angle between 3 phases shall be 120+/-1.5°. Via DC-input set AC-output
power (VA) so that it equals to 100+/-5% of rated output. Harmonic ratios of the test voltage shall be
measured. Limits based on percentage of fundamental! Total harmonic distortion to the 50th harmonic 5%.

5.6 Harmonic currents =
Appendix C3 Harmonic Voltage Limit Test
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output current
A A
Harmonic Value % of Value % of Limit in % of
\ fundamental \Y fundamental fundamental
2nd 0,011 0,005 0,011 0,005 0,2%
3rd 0,054 0,024 0,055 0,024 4%
4th 0,007 0,003 0,007 0,003 0,2%
5th 0,056 0,024 0,053 0,023 4%
6th 0,007 0,003 0,006 0,003 0,2%
7th 0,002 0,001 0,003 0,001 4%
8th 0,008 0,003 0,008 0,004 0,2%
9th 0,034 0,015 0,032 0,014 2%
10th 0,004 0,002 0,003 0,002 0,2%
11th 0,007 0,003 0,009 0,004 0,1%
12th 0,008 0,004 0,008 0,004 0,1%
13th 0,021 0,009 0,019 0,008 0,1%
14th 0,002 0,001 0,002 0,001 0,1%
15th 0,009 0,004 0,010 0,004 0,1%
16th 0,008 0,003 0,007 0,003 0,1%
17th 0,009 0,004 0,007 0,003 0,1%
18th 0,004 0,002 0,005 0,002 0,1%
19th 0,011 0,005 0,012 0,005 0,1%
20th 0,004 0,002 0,003 0,001 0,1%
21th 0,008 0,003 0,008 0,004 0,1%
22th 0,006 0,002 0,006 0,002 0,1%
23th 0,006 0,003 0,007 0,003 0,1%
24th 0,002 0,001 0,002 0,001 0,1%
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;egzuu;/ﬁrg?:niﬁenzhen Co., L. Houjie Town, Dongguan City, Guangdong _ Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 31 of 134 TEST REPORT AS/NZS 4777.2 VER.O



JBz%
BUREAU

Report No.: PVAU160721N056-1-R2
25th 0,014 0,006 0,015 0,006 0,1%
26th 0,004 0,002 0,004 0,002 0,1%
27th 0,012 0,005 0,012 0,005 0,1%
28th 0,003 0,001 0,003 0,001 0,1%
29th 0,006 0,003 0,007 0,003 0,1%
30th 0,003 0,001 0,003 0,001 0,1%
31th 0,007 0,003 0,008 0,003 0,1%
32th 0,002 0,001 0,002 0,001 0,1%
33th 0,007 0,003 0,008 0,003 0,1%
34th 0,002 0,001 0,002 0,001 0,1%
35th 0,007 0,003 0,007 0,003 0,1%
36th 0,003 0,001 0,003 0,001 0,1%
37th 0,006 0,003 0,007 0,003 0,1%
38th 0,002 0,001 0,002 0,001 0,1%
39th 0,007 0,003 0,007 0,003 0,1%
40th 0,002 0,001 0,002 0,001 0,1%
41th 0,006 0,003 0,006 0,003 0,1%
42th 0,002 0,001 0,002 0,001 0,1%
43th 0,007 0,003 0,006 0,003 0,1%
44th 0,002 0,001 0,002 0,001 0,1%
45th 0,007 0,003 0,007 0,003 0,1%
46th 0,002 0,001 0,002 0,001 0,1%
47th 0,006 0,003 0,006 0,002 0,1%
48th 0,002 0,001 0,002 0,001 0,1%
49th 0,007 0,003 0,006 0,002 0,1%
50th 0,002 0,001 0,002 0,001 0,1%
THD 0,042 0,041 5%

Note:

Inverter shall be connected to test circuit Figure C1 (AS4777.2), Grid nominal voltage within +/-5%, AC-
Frequency 50+/-1Hz and Phase angle between 3 phases shall be 120+/-1.5°. Via DC-input set AC-output
power (VA) so that it equals to 100+/-5% of rated output. Harmonic ratios of the test voltage shall be
measured. Limits based on percentage of fundamental! Total harmonic distortion to the 50th harmonic 5%.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR
1600TL, SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by
software.
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5.7 Voltage Fluctuations and Flicker P

SOFAR 1100TL

Phase 1
Limit Pst=1,0 PIt = 0,65
Test value 0,07 0,07
SOFAR 3000TL
Phase 1
Limit Pst=1,0 PIt = 0,65
Test value 0,07 0,07

Note:

The inverter shall conform to the voltage fluctuation and flicker limits specified in AS/NZS 61000.3.3 for
equipment with rated current less than or equal to 16 A per phase (a.c.).

For equipment with rated current greater than 16 A per phase (a.c.), if the inverter cannot meet the
requirements of AS/NZS 61000.3.3, the maximum permissible connection point impedance (Zmax) shall be
determined such that the voltage fluctuation and flicker limits specified in AS/NZS 61000.3.3 can be met.
The impedance shall be determined in

accordance with the methods given in AS/NZS 61000.3.11.
For test results see Annex 1 — EMC Report.

The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR
1600TL, SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by
software.
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5.8 Transient Voltage Limits (phase to neutral) =
Appendix D Transient Voltage Limit Test
10+/-5% Output Power (VA) 50+/-5% Output Power (VA) 100+/-5% Output Power (VA)
. Line to neutral . Line to neutral . Line to neutral
Duration (s Duration (s Duration (s
(s) V) (s) W) (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 338,2 0,002 231,6 0,002 312,5
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 136,0 0,006 378,7 0,006 309,4
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 356,6 0,02 294,1 0,02 303,1
value
Limit >0,06 390 >0,06 390 >0,06 390
Test 0,06 286,7 0,06 279,4 0,06 290,6
value
700
600 50
LT
500 “"-.‘_ 470
Tl 420
400 2B ---,‘_.._',T""-- _.._3?
55;3.: ",A.._____ - JJ._-’:-‘.
e Seeel S Tesal 286/
300 O3 L < :"{*-Q'-:.'_'_‘._ —Soes
>! =====2#d 294
7 e ” 2941
A" . ,'
200 . o
231.6 *-...;;’f_,’
100
0 T T T 1
0.002 0.005 0.02 0.06
—=-@--Limit =-l--10%"n = =k—-50%Pn &= 100%Pn
Note:
Results shall not exceed limits in Table 4 of AS/NZS 4777.2. Test Specifications: Inverter shall be connected
to test circuit AS/NZS 4777.2 Figure D1. Grid nominal voltage within +/-5%, Via DC-input set AC- output
power so that it equals to 10+/-5% of rated output (VA). Switch S shall be opened and the output voltage
duration (Sample frequency of at least 10kHz) of the inverter shall be recorded. Test shall be repeated at
50+/-5% and 100+/-5% of rated output power.
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Report No.: PVAU160721N056-1-R2
5.9 Direct current injection p
Appendix E D.C. injection test
SOFAR 1100TL

Testing at 20+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(MmA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Single Single Single Single 16,0 Single Single
phase! phase! phase! phase! phase! phase!
Testing at 60+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Single Single Single Single Single Single
Test value phase! phase! phase! phase! 16,0 phase! phase!
Testing at 100+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Single Single Single Single Single Single
Test value phase! phase! phase! phase! 17,0 phase! phase!
1100 0.025
1000 - 0.02
900 - 0.015
800 - 0.01
700
- 0.005
g 600 o
-0
& 500 a
- -0.005
400
300
200
100
U T T T T T T 0.025
1 121 741 361 481 /01 71 841
Time_[s]
Power (W] =—IDC_[A] Limit IDC_[A]
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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SOFAR 3000TL
Testing at 20+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Single Single Single Single 61.0 Single Single
phase! phase! phase! phase! phase! phase!
Testing at 60+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Single Single Single Single 60.0 Single Single
phase! phase! phase! phase! phase! phase!
Testing at 100+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Single Single Single Single 62.0 Single Single
phase! phase! phase! phase! phase! phase!
3300 0.08
3000
- 0.06
2 /00
2400 - 0.04
2100 - 0.02
ag'.- 1300 5
-0
& 1500 a
1200 - -0.02
900 - 0.04
600 ——
L ey D L) TYPY e s e e s
200
0 T T T T T T T _008
1 121 241 361 481 601 721 841
Time_|[s]
Power (W] e=|DC_[A] Limit IDC_[A]
Note:
In the case of a single-phase inverter: not exceed 0.5% of the inverter’s rated current or 5 mA, whichever is
the greater.
In the case of a three-phase inverter: shall not exceed 0.5% of the inverter’s per-phase rated current or 5
mA, whichever is the greater.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR
1600TL, SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by
software.
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Switching time limit : 2s

6.2 Inverter demand response modes (DRMSs) =
Appendix | Demand and power quality response
Measurement
Mode Requirement Real current Reactive Switching Time Result
(A) current (A) (s)
Operate the disconnection
DRM O : 12,524 0,448 0,944 P
device
DRM 1 | Do not consume power N/A N/A N/A N/A
DRM 2 | Do not consume at more
than 50% of rated power N/A N/A N/A N/A
DRM 1 and DRM 2 N/A N/A N/A N/A
Do not consume at more
0,
DRM 3 | than 75% of rated power N/A N/A N/A N/A
AND Source reactive power
if capable
DRM 2 and DRM 3 N/A N/A N/A N/A
Increase power
DRM 4 | Sonsumption (subject to N/A N/A N/A N/A
constraints from other
active DRMs)
DRM 5 | Do not generate power N/A N/A N/A N/A
Do not generate at more
DRM 6 than 50% of rated power N/A N/A N/A N/A
DRM 5 and DRM 6 N/A N/A N/A N/A
Do not generate at more
than 75% of rated power
DRM7 AND Sink reactive power if N/A N/A N/A N/A
capable
DRM 6 and DRM 7 N/A N/A N/A N/A
Increase power generation
DRM 8 | (subject to constraints from N/A N/A N/A N/A
other active DRMs)
Note:

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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6.3.2.2 Volt-watt response mode (Australia Default  Setting) P
Test value a) Vi b) v2 c) V3 d) v4
Voltage (V) 207,3 220,0 250,1 265,1
P (W) 2968,1 2994,2 2888,6 593,2
P/Prated (%) 98,94 99,81 96,29 19,77
120%
110%
100% * — N
90% 98.94% 99.81% 96.29% \\
80%
70% \
=
& 60%
-9
30%
0% \‘ 19.77%
10%
U% T T T 1
207 220 265
Voltage_[V]
—4—P/Pn_|%| =———Limit =——Limit

Note:

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

523942, China

Page 38 of 134

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

Email: customerservice.dg@cn.bureauveritas.com
TEST REPORT AS/NZS 4777.2 VER.O




T VE
fo s
& =
= B
o i
:

828

Freriac] Report No.: PVAU160721N056-1-R2
6.3.2.2 Volt-watt response mode (New Zealand Defau It Setting) P
Test value a) Vi b) V2 c) V3 d) V4
Voltage (V) 207,2 220,1 2441 255,0
P (W) 2,966 2,993 2,940 0,606
P/Prated (%) 98,86 99,78 98,01 20,19

110
100 * — -
90 93.806 046.78

08.01

80 \

7 AN

» AN

50 \\\
10 \\\

0 AN

10

P/Pn

207 220 244 255
Voltage_[V]

—4—P/Pn_[%] ——Limit

Note:

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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6.3.5 Power rate limit P
6.3.5.3.2 Test (a): Soft ramp up after connect or  reconnect
Time measurement from 0% to 353 s
100% Prareq (Min)
Wera 8,5W
Limit W, : (Default : 16,67%) 17%
3300
2000 -7 -
7 " e
2700 7~ i
Fid / "
~
2400 /,"’/ ad
2100 ”-,;/ ”,’
4 ”,
1800 L _o?
l/ / p’
1500 pLs L
”,
- /,,
1200 74 -
,II /"I
900 ’,c/ o
- L
600 - -
4 Fl
- / r
300 77 -~
4 / ,’
- -
0 < -
—300 T T T T T T T
1 61 121 131 241 301 361 421
Power [W] == == Setting power_[W] === imit power [W]
6.3.5.3.3 Test (b): Change in a.c. operation and ¢ ontrol (DRM control only)
DRM mode N/A N/A
Power change (%) Increase: % to % Decrease: % to %
Time measurement N/A N/A
WGra N/A N/A
Limit Wg,: (Default : 16,67%) N/A N/A
N/A
6.3.5.3.4 Test (c): Change in energy source operat ion (only for multiple mode inverters with energy
storage)
DRM mode DRM O N/A
Power change Increase: __ 0 %to_100_ % Decrease: % to %
Time measurement 353s N/A
WGra 8,5 N/A
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Limit Wega: (Default : 16,67%) 17% N/A
N/A
6.3.5.4 Nonlinearity of power rate limit changes
DRM mode N/A N/A
Power change Increase: % to % Decrease: % to %
Time measurement N/A N/A
Wera N/A N/A
Limit W, : (Default : 16,67%) N/A N/A
N/A

Note:

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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7.3 Active anti-islanding protection
Appendix F Active anti-islanding test

F3 Test under load condition A = Light Electronic L

oad

P

Inverter output Power Approx. Inverter power Time to trip Disconnection Limit
(kW) (Average in Sec) (in sec)
10+/-5% 0,280 0,570 2s
50+/-5% 1,467 0,466 2s
100+/-5% 2,980 0,514 2s

= 5.0004/
Position = 0.00 div

CHe 1.0000 &

=10000, 000ns:
CHe 1.0000 &

Light electronic load:

<Zoom1>

Zoom1:2.0M

-4.817999s

Auto

AcgMode
1MS/s

Main:10.0M

ornal
1s/div

0.000ns:
#200ms/div

Light Electronic Load:

5%.

Test circuit according to AS 4777.2 Annex F (Figure F1 and F2). Grid voltage equal to nominal load. Via dc
input control ac output power so that it equals to 10+/-5% of rated output. Switch S shall be opened and
time interval for the inverter being disconnected shall be recorded. Same procedure for 50+/-5% and 100+/-

The load of Figure F2 is used for the inverters with rated apparent power not more than 5kVA.
For other inverters, the resistor load of Figure 2 equal to 0,1% of rated apparent power.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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7.3 Active anti-islanding protection
Appendix F Active anti-islanding test

F4 Test under load condition B = Load match

P

Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit (in
power (kW) in Sec) sec)
10+/-5% 0,280 0,500 2s
50+/-5% 1,467 0,519 2s
100+/-5% 2,980 0,487 2s
Load match:

Zoom1:2.0M
Main:10.0M

Normal
1s/div

0.0
CH4 5.0004/¢ AcgMode :
Position = 0.00 div 1MS/s

CH4. 2.5000 A

0.000ns

-10000.000ns:
(CH4 #200ms/div

2.5000 A <Zoom1>

=2.5000 #

-4.303499s
-3.784499s

519.000ns -3149.999ns

-5149.99915

SRR —
2016/08/03 19

Load match:

Test circuit according to AS 4777.2 Annex F (Figure F1 and F3) Grid voltage equal to nominal load +/-5%, R
shall match real power output, L and C shall draw reactive power according to Table F1. Via dc input control
ac output power so that it equals to 10+/-5% of rated output. R shall be in- or decreased until resonant load
matches real power output to within +/-5%.Inductive or capacitive load shall be adjusted until reactive power
consumption matches the reactive power output of the inverter to within +/-5%. Switch S shall be opened
and time interval of the inverter being disconnected shall be recorded. Same procedure for 50+/-5% and

100+/-5%.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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7.3 Active anti-islanding protection
Appendix F Active anti-islanding test

F5 Test under load condition B = Load match + 10%

Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit
power (kW) in Sec) (in sec)
10+/-5% 0,280 0,777 2s
50+/-5% 1,467 0,500 2s
100+/-5% 2,980 0,509 2s

Load match + 10%:
CH4 = b.000A/div b00kS/s  2s/div
Position : 0.00 div ! ’ ’ Main:10.0M 1MS/s 1s/div

CH4. 5.0000 A <Main>

=5.0000 &

0.000ns

-20000.000ns :
CH4. 5.0000 A : <Zoom1> #200ms/div

=5.0000 #

X1
X2
8219, 99815 %

SRR —
2016708703 19:45:09.180861

Te
2016/08/03 19:46:12

Load match + 10%:

Test circuit according to AS 4777.2 Annex F (Figure F1 and F3) Grid voltage equal to nominal load +/-5%, R
shall match real power output, L and C shall draw reactive power according to Table F1. Via dc input control
ac output power so that it equals to 10+/-5% of rated output. R shall be in- or decreased until resonant load
matches real power output to within +/-5%.Inductive or capacitive load shall be adjusted until reactive power
consumption matches the reactive power output of the inverter to within +/-5%. Switch S shall be opened
and time interval of the inverter being disconnected shall be recorded. Same procedure for 50+/-5% and
100+/-5%.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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

Peur Reactive load | Pac ? Qac” Runon |
No | (% of EUT | (% ofQ_in (% of (% of Time (\f\‘/J)T Of 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| TestAatIB
5 100 100 -5 0 303 1499 | 0,97 |340,5| TestAatIB
6 100 100 -5 +5 286 1499 | 0,99 |340,5| TestAatIB
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| TestAatIB
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

Y Peyr: EUT output power

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

¥ 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 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.

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report ” PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

Disconnection at P ac 0% and Q ac 0% reactive load and 100% nominal power

1.008 s 5.244 A |
1.378 5 ~7.218 A
A370.0ms A12.56 A |

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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
Peur ¥ S;dag/';/ﬁf Pac ? Qac? Run on p 4
No | (% of EUT QLin (% of (% of Time (\%J)T of Vpc Remarks”
X L . )
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 356 912 1,00 | 262,5 | TestBatIB
13 66 66 0 -4 347 912 1,00 | 262,5 | TestBatlIB
14 66 66 0 -3 407 912 1,01 | 262,5 | TestBatIB
15 66 66 0 -2 443 912 1,01 | 262,5 | TestBatlIB
16 66 66 0 -1 333 912 1,02 | 262,5 | TestBatlIB
2 66 66 0 0 379 912 1,02 | 262,5 | TestBatBL
17 66 66 0 1 426 912 1,03 | 262,5 | TestBatIB
18 66 66 0 2 389 912 1,03 | 262,5 | TestBatIB
19 66 66 0 3 330 912 1,04 | 262,5 | TestBatIB
20 66 66 0 4 448 912 1,04 | 262,5 | TestBatIB
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 pF
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 Peyr: EUT output power

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

¥ 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.: PVAU160721N056-1-R2

The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report ” PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

Disconnection at P ac 0% and Q ac 4% reactive load and 66% nominal power

1.441s -4.358 A |
1.880's ~3.743 A
A448.0ms A614.8mA |

Z 100ms

[ EE
231.0V .0 .0 .000
3.060 A 3.960 3.960 0.000
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Report No.: PVAU160721N056-1-R2

7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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
Peur ¥ |0R:da((:(;)\/§f Pac ? Qac? Run on p .
No | (% of EUT QLin (% of (% of Time (\?/J)T of Vpc Remarks”
X 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 | TestCatlB
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 puF
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

D Peut: EUT output power

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

® 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 8 = <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.: PVAU160721N056-1-R2

The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report " PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

2.00

[
PEERAY
1.946 A

Disconnection at P ac 0%? and Q ac -3% reactive load and 33% nominal power

1.533 5 322.2mA |
1.930s ~1.684 A
A397.0ms A2.006 A |

'Z 100ms 1 [

TEIE
PEEW
1.946

"' 77H 2014]
l16:51:57 |
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Report No.: PVAU160721N056-1-R2

7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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

Peur © Reactive load | Pac? Qac” Runon [
No | (% of EUT | (% ofQ.in (% of (% of Time (\f\L/J)T Qf | Voc 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 TestAatIB
5 100 100 -5 0 404 2821 | 0,95 | 383 TestAatIB
6 100 100 -5 +5 86 2821 | 0,97 | 383 TestAatIB
7 100 100 0 -5 195 2821 | 0,97 | 383 Test AatIB
8 100 100 0 +5 64 2821 | 1,02 | 383 TestAatIB
9 100 100 +5 -5 54 2821 | 1,02 | 383 TestAatIB
10 100 100 +5 0 234 2821 | 1,05 | 383 Test AatIB
11 100 100 +5 +5 122 2821 | 1,08 | 383 Test AatIB

Parameter at 0% L=59,84 mH R=18,75Q C=169,75 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
1) .

Peur: EUT output power
? Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.
¥ 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 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.: PVAU160721N056-1-R2

The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report ” PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

Disconnection at P ac 0% and Q ac 0% reactive load and 100% nominal power

— e I
1 50,004/div Ll Acqhode = Nornal

CH2 TR ER TR
Position : 0.00 div ! ! § Hain:20.0H 2W5/s 1s/div

cHl 40.000 M

10000000 ,0ys . 0.0us
o1 10000 : <Zoon1> o100ms/div

-5.0380995s
-4.5526995s

-5399599 5us 485.5000ns

T
2014/06/25 14: .$38989
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Report No.: PVAU160721N056-1-R2

7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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) -
F(E/sTof |§;dag/lovgf Pic? | Quc? | Runon .
No CUT oL in (% of (% of Time | Peur(W) of 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 | TestBatBL
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 | TestBatlIB
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 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

Y peyr: EUT output power

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

¥ 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.: PVAU160721N056-1-R2

The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report ” PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

Disconnection at P ac 0% and Q ac 0% reactive load and 66% nominal power

— e I
1 50,004/div Ll Acqhode = Nornal

CH2 TR ER TR
Position : 0.00 div ! ! § Hain:20.0H 2W5/s 1s/div

th 20.000 Hain

-~10000000..0us 0.0us
tHi <Zoon1> o100ms/div

-4.0294995s
-3.5524995s

4204399 5us 477 .0000ns _324939 5us

T T
2014/06/25 15:
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7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
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

Peur ¥ |§;dag/io\/§f Pac ? Qac? an on Peur N
No | (% of EUT QL in (°/ch of (°/ch of Time W) Qf Vpc Remarks

rating) 6.1.d) 1) nominal) | nominal) (ms)
33 33 33 0 -6 88 828 0,97 247 TestC at IB
22 33 33 0 -5 213 828 0,98 247 TestC at IB
23 33 33 0 -4 72 828 0,98 | 247 | TestCatlB
24 33 33 0 -3 136 828 0,99 247 TestC at IB
25 33 33 0 -2 222 828 0,99 247 TestC at IB
26 33 33 0 -1 408 828 1,00 | 247 | TestCatlIB
3 33 33 0 0 499 828 1,00 | 247 | TestC atBL
27 33 33 0 1 304 828 1,01 | 247 | TestCatlIB
28 33 33 0 2 184 828 1,01 | 247 | TestCatlIB
29 33 33 0 3 218 828 1,02 | 247 | TestCatlIB
30 33 33 0 4 100 828 1,02 247 TestC at IB
31 33 33 0 5 69 828 1,03 247 TestC at IB

Parameter at 0% L= 202,14 mH R=63,89 Q C= 50,00 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

Y peyr: EUT output power

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

% 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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The tests had been performed on the SOFAR 3000TL and SOFAR 1600TL are valid for the SOFAR 1100TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.

The test resut refer to the test report " PVUK140508N005” issued by Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch on July 22, 2014

Disconnection at P 4c 0% and Q ac 0% reactive load and 33% nominal power

I i T —————— —
CHl - 50 00A/div l"fuﬁ e Sl hcallode © Nornal
Position : 0.00 div ! ! § Hain:20.0H 2W5/s 1s/div

J

W .

th 10.000 Hain

10000000 ,0ys . 0,00
o1 10000 : <Zoon1> : o100ms/div

-3.6019995s

) -3.1029995s

-3994399 5us i 439.0000ns _5994939 5us
e v T Pt
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7.4 Voltage and frequency limits (passive anti-isla
Appendix G2 Under- and over-voltage trip settings

nding protection)
and reconnection test

Output Current level: 50+/-5% rated current

Test Under Voltage (V) Time to disconnect (s) Time to reconnect (s)
(Trip delay 1s)

Limit <180V <=2s >=60s

Actual setting 180,0 2,0 60,0

Trip value 1806 | 1804 | 1802 | 1,920 | 1,920 | 1,930 79,0

Test Over Voltage 1 (V) Time to disconnect (s) Time to reconnect (s)
(Trip delay 1s)

Limit > 260V <=2s >=60s

Actual setting 260,0 2,0 60,0

Trip value 2609 | 2604 | 2607 | 1,918 | 1,910 | 1,920 73.1

Test Over Voltage 2 (V) Time to disconnect (s) Time to reconnect (s)

Limit > 265V <=0,2s >=60s

Actual setting 265,0 0,2 60,0

Trip value 2654 | 2659 | 2654 | 0,076 | 0,087 | 0,085 67,0

Note:

Actual settings are the settings of the inverter. The Trip value the measured value. It has to be in the range
of +/- 2V of the actual setting.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Diagram of over-voltage stage 2
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7.4 Voltage and frequency limits (passive anti-isla
Appendix G3 Under- and over-frequency trip setting

nding protection)
s and reconnection test

Output Current level: 50+/-5% rated current or 10A

(whichever is the lesser)

Test Under Frequency (Hz) Time to disconnect (s) Time to reconnect (s)
(Trip delay 1s)

Australia >=47Hz <=2s >=60s

Limit

Actual setting 47,0 2,0 60,0

Trip value 4700 | 4700 | 4700 | 1,720 | 1620 | 1,630 64,0

Test Under Frequency (Hz) Time to disconnect (s) Time to reconnect (s)
(Trip delay 1s)

New Zealand >=45Hz <=2s >=60s

Limit

Actual setting 45,0 2,0 60,0

Trip value 2499 | 4499 | 4499 | 1715 | 1,620 | 1620 79,0

Test Over Frequency (Hz) Time to disconnect (s) Time to reconnect (s)

Limit <=52Hz <=0,2s >=60s

Actual setting 52,0 0,2 60,0

Trip value 5202 | 5202 | 5202 | 0124 | 1440 | 1,530 78,0

Note:

Actual settings are the settings of the inverter. The trip value is the measured value. It has to be in the range
of +/- 0.1Hz of the actual setting.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Report No.: PVAU160721N056-1-R2

7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variati  ons P
Australia

Output power level: 50+/-5% Apparent Power

) Setting Vhom_max [V] 255,0
Setting values -
Settlng Tdisconnection [S] 1510
Test:
Step 1. The voltage is set to Vhom_max — 1 V. Maintained for 5 min.
Step 2. The voltage increase to Vnom_max + 1 V and proceeding 10 min.
Step 3. The 10 min average voltage shall be recorded.
Average Voltage (V) Limit
1% time 255,7
Phase 1 o time 255,4
) 3" time 255,4
a st .. .
1" time Single phase 1. Disconnection should take place.
Phase 2 | 2™ time Single phase
3% time Single phase 2. Voltage within +/1 % of the set-point.
1% time Single phase
Phase 3 | 2™ time Single phase
3" time Single phase
Step 1. The voltage is set to Vnom_max and maintained for 10 min.
Step 2. Increase 2 V to trig the protection.
Step 3. Record the disconnection time.
b) Disconnection time (s) Limit
Phase 1 11
Phase 2 Single phase Disconnection time < 30s
Phase 3 Single phase
Step 1. The output voltage of variable a.c. supply decrease the voltage to gird test voltage.
Step 2. Record the reconnection time.
Reconnection time (s) Limit
) |Phase 1 76
Phase 2 Single phase Reconnection time > 60s
Phase 3 Single phase
Note:

1. The default set-point for Vnom-max shall be as follows:

(a) In Australia: 255 V.

(b) In New Zealand: 248 V.
2. The 10 min average value shall be compared against the limit Vnom_max at least every 3 s to determine
when to disconnect.
3. The inverter shall operate the automatic disconnection device (see Clause 7.2) within 3 s when the
average voltage for a 10 min period exceeds the Vnom_max.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Test b): Disconnection time
3000 260.0
737s
2700 & 0550
2400
- 250.0
2100
1800 - 2450
& 1500 o 2900 &
748s =
E 1200 - 2350 :g
900 —— 177 < L 2300
600
- 2250
300
0 - 2200
-300 T T 2150
1 61 121 181 241 301 2361 421 481 541 601 661 721
Time_|[s]
Power [W] Voltage [V]
Test ¢): Reconnection time
3300 260.0
3
2700
5400 250.0
2100 245.0
1800 240.0
1500
1200 235.0
755
900 L 230.0
600
225.0
300
220.0
0
1525
300 . . . . . . . 215.0
1 61 121 181 241 301 361 421 481
Power (W] ====Settingpower (W] ====limit power_ [W] Voltage [V]
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Report No.: PVAU160721N056-1-R2

7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variati  ons P
New Zealand

Output power level: 50+/-5% Apparent Power

) Setting Vnom_max [V] 248,0
Setting values -
Settlng Tdisconnection [S] 1510
Test:
Step 1. The voltage is set to Vhom_max — 1 V. Maintained for 5 min.
Step 2. The voltage increase to Vnom_max + 1 V and proceeding 10 min.
Step 3. The 10 min average voltage shall be recorded.
Average Voltage (V) Limit
1% time 248,3
Phase 1 [ond ime 248,3
) 3" time 248,3
a st .. .
1" time Single phase 1. Disconnection should take place.
Phase 2 | 2™ time Single phase
3% time Single phase 2. Voltage within +/1 % of the set-point.
1% time Single phase
Phase 3 | 2™ time Single phase
3" time Single phase
Step 1. The voltage is set to Vnom_max and maintained for 10 min.
Step 2. Increase 2 V to trig the protection.
Step 3. Record the disconnection time.
b) Disconnection time (s) Limit
Phase 1 11
Phase 2 Single phase Disconnection time < 30s
Phase 3 Single phase
Step 1. The output voltage of variable a.c. supply decrease the voltage to gird test voltage.
Step 2. Record the reconnection time.
Reconnection time (s) Limit
) |Phase 1 74
Phase 2 Single phase Reconnection time > 60s
Phase 3 Single phase
Note:

1. The default set-point for Vnom-max shall be as follows:

(a) In Australia: 255 V.

(b) In New Zealand: 248 V.
2. The 10 min average value shall be compared against the limit Vnom_max at least every 3 s to determine
when to disconnect.
3. The inverter shall operate the automatic disconnection device (see Clause 7.2) within 3 s when the
average voltage for a 10 min period exceeds the Vnom_max.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Test b): Disconnection time
18 255
7645
15 F— 250
753s L 245
1.2
- 240
< 09 Q
2 &
3 - 235 8
s s
® 056 >
0.3
- 225
0 - 220
_0-3 T T T T T T 215
1 121 241 361 431 601 721
Time_[s]
Power [W] Voltage_[V]
Test ¢): Reconnection time
3.300 2550
2.000
- 250.0
2.700
2.400 2450
2.100
- 2400
_ 1800 v
] &
E 1.500 2350 &
a o
1.200 =
- 2300
D.900
0.e00 2250
0.300
- 2200
0.0C0
-0.300 T T T T 2150
1 121 241 361 481
Time_|[s]
e Poyser [W] ====Setting power [W] ====]imit power [W] Voltage [V]
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7.5.3.1 Response to an increase in frequency

Appendix H3.2 Test procedure P

1. Measurement a) to w): Power output: 50+/-5% of rated apparent power

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50.00 50.25 50.35 50.45 50.55 50.65 50.75
Psetpoint [KW]: 1.500 1.500 1.414 1.329 1.243 1.157 1.071

P [kW]: 1.500 1.500 1.420 1.320 1.230 1.140 1.060
AP/Psetpoint [%0]: 0.00 0.00 0.19 -0.29 -0.43 -0.57 -0.38
30s mean value | h) 50,85Hz | i) 50,95Hz | j) 51,05Hz | k) 51,15Hz | I) 51,25Hz | m)51,35Hz | n) 51,45Hz
Frequency [Hz]: 50.85 50.95 51.05 51.15 51.25 51.35 51.45
Psetpoint [KW]: 0.986 0.900 0.814 0.729 0.643 0.557 0.471

P [kwW1]: 0.970 0.890 0.800 0.720 0.630 0.550 0.460
AP/Psetpoint [%0]: -0.52 -0.33 -0.48 -0.29 -0.43 -0.24 -0.38
30s mean value |o0) 51,55Hz | p) 51,65Hz | q) 51,75Hz | r) 51,85Hz | s) 51,95Hz | t)52,05Hz | u) 52,15Hz
Frequency [Hz]: 51.55 51.65 51.75 51.85 51.95 52.05 52.15
Psetpoint [KW]: 0.386 0.300 0.214 0.129 0.043 0.000 0.000

P [kW]: 0.370 0.290 0.210 0.120 0.030 0.030 0.030
AP/Psetpoint [%0]: -0.52 -0.33 -0.14 -0.29 -0.43 1.00 1.00

The frequency shall be decreased every 30 s in 0.2 Hz decrements from 52,25Hz until less than 50,15Hz.
Maintained for 10 min or until the inverter reaches the maximum output power available.
After frequency decreased to less than 50,15Hz, adjust output power to 100% rated power.

30s mean value |v) 52,25Hz -> w) 50,05Hz - - - -
Frequency [Hz]: 52.25 - 50.05 - - - -
Psetpoint [KW]: 0.000 - 0.000 - - - -
P [kwI: 0.030 - 0.010 - - - -
AP/Pseipoint [%0]: 1.00 - 0.33 - - - -
Limit W gpa: +17,0%

Note:

1. The output power at grid test voltage/50,00Hz shall be maintained for 5 min and the average power shall
be used as the frozen value of power (Pref)
2. The frequency increase rate: 0.1Hz/step/30s.
3. The frequency decrease rate: 0.2Hz/step/30s.
4. While the frequency decrease less than 50,15Hz, the voltage and frequency shall be maintained for 10
min or until the inverter reaches the maximum output power available.
5 After frequency decrease less than 50,15Hz, adjust output power to 100% rated power.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Diagram of overfrequency
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Report No.: PVAU160721N056-1-R2

7.5.3.1 Response to an increase in frequency (conti

nued)

Appendix H3.2 Test procedure (continued) P

2. Measurement a) to 0): Power output: 50+/-5% of rated apparent power

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50.00 50.25 50.35 50.45 50.55 50.65 50.75
Psetpoint [KW]: 1.500 1.500 1.399 1.314 1.229 1.145 1.060
P [kW]: 1.483 1.484 1.406 1.298 1.216 1.131 1.047
AP/Psetpoint [%0]: -0.562 -0.546 0.228 -0.530 -0.444 -0.439 -0.423
30s mean value | h) 50,85Hz | i) 50,95Hz | j) 51,05Hz

Frequency [Hz]: 50.85 50.95 51.05 - - - -
Psetpoint [KW]: 0.975 0.890 0.805 - - - -

P [kwW1]: 0.96 0.88 0.79 - - - -
AP/Psetpoint [%0]: -0.420 -0.397 -0.349 - - - -

The frequency shall be decreased every 30 s in 0.2 Hz decrements from 51,05Hz until less than 50,15Hz.
Maintained for 10 min or until the inverter reaches the maximum output power available.
After frequency decreased to less than 50,15Hz, adjust output power to 100% rated power.

30s mean value | k) 50,85Hz | 1) 50,65Hz | m)50,45Hz | n) 50,25Hz | 0) 50,05Hz - -
Frequency [Hz]: 50.85 50.65 50.45 50.25 50.05 - -
Psetpoint [KW]: 0.805 0.805 0.805 0.805 0.805 - -
P [kW]: 0.795 0.795 0.795 0.795 0.797 - -
AP/Psetpoint [%0]: -0.347 -0.356 -0.352 -0.347 -0.289 - -
Limit W ga: +17,0%

Note:

1. The output power at grid test voltage/50,00Hz shall be maintained for 5 min and the average power shall
be used as the frozen value of power (Pref)
2. The frequency increase rate: 0.1Hz/step/30s.
3. The frequency decrease rate: 0.2Hz/step/30s.
4. While the frequency decrease less than 50,15Hz, the voltage and frequency shall be maintained for 10
min or until the inverter reaches the maximum output power available.
5 After frequency decrease less than 50,15Hz, adjust output power to 100% rated power.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL, SOFAR 2700TL, since it is identical in hardware and just power derated by software.
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Diagram of overfrequency
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Report No.: PVAU160721N056-1-R2
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STC (Dongguan) Company Limited

CERTIFICATE OF COMPLIANCE

Reference Number: EMC-D162995C0OC

APPLICANT:

Shenzhen SOFARSOLAR Co., Ltd.
3A-1, Huake Building, East Technology Park, Qiacwiang Road, Manshan District, Shenzhen,

China.

DESCRIPTION OF SAMPLE:

Product: PV Inverter

Manufacturer: Shenzhen SOFARSOLAR Co., Lid.
34-1, Huake Building, East Technology Park, Qiacxiang Road,
Manshan District, Shenzhen, China

Maodel Mo.: SOFAR 3000TL

Additional Model No.: SOFAR 1100TL, SOFAR 1800TL, SOFAR 2200TL. SOFAR 2700TL
Brand Mame: SOFAR

Origin: China

Applicable Standard(s) with amendments:
EME1000-8-3: 2007 +A1: 2011, ENG1000-8-2: 2005
EME1000-3-2- 2014, ENG1000-3-3: 2013

REFERENCE TEST REPORT NUMBER: DM122441.
This Certificate shall be used in conjunction with the above mentioned test report.

This is to certify that the submitted sample has been tested in
accordance with and found to be in compliance with the said

investigation.
Drate: 2016-02-01
ElectroMagnetic Compatibdity Department
For and on behalf of
5TC (Dongguan) Company Limited
waww.dgstc.org
—_—
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg;ea”ugﬁrgf:ni’ﬁe”me” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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STC Test R’Epﬂ.rt Akkrediterungeatoie
D-PL-42020-01-00

Drate: 1016-02-01 Page 1 of 40
No.: DAIIZ2441

Applicant: Shenrhen SOFARSCLAR Co., Lad
3A-1, Huske Building, Eact Technology Park. (Haoxiang
Road Wanchan Dismict, Shenrhen Chinas.

Devription of Sample(s): Submitted sample(s) said to b
Product: PV Invvarter
Brand Mame: SOFAR.
Model Numbar: SOFAFR 3000TL
Additional Model SOFAR 1T100TL, SOFAR 1600TL,
Humber(s): SOFAR T200TL, SOFAR 2T00TL

Date Sample(s) Received:  2015-11-27
Date Tested: 201512401 to 2016-01-30

Inwestigation Regoested: Test for compliance with EMIC requirements of
ENG1000-6-3, ENGLTD00-6-2, ENG1000-3-2, ENOL000-3-3.

Conclusion(s): The subxmitted produoct COMPLIED with the requiremsnts
of EN61000-6-3: 2007 +AL: 2011, EN61000-6-2: 2005,
ENGI000-3-2: 2014, ENG1000-3-3: 2013, The EMC tests were
performed in accordance with the smandards described sbove
and on Section 2.2 in this Test Report.

Remark(s): Dentsche Akkreditenmesstelle GrobH (DAKLS) has
accredited this Isboratory for specific laborstory activities as
listed in tee directory of sccredited laboratories
{D-PL-12121-01-00)

ETC [Dongguan) Company Limsd

84 P M s, Dy, Coaggsar, Chiea. (g Csde - B33 770)
Tiad - 0 TR B SO0 T (0 TR NIT1 0D ol g ot g g

This e e Wl v b Boestones Lrm s a1 prcr wriier. sooroyd from ST (Dorgoumn; Covpane Limies.
For Cioreors of Imancs of s e reson, paaas sshe o She oeansal o ome page..

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/snBt?: ni}l:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 73 of 134 TEST REPORT AS/NZS 4777.2 VER.O



BUREAU
VERITAS

STC Test Report

Report No.: PVAU160721N056-1-R2

Diate: 2016-02-01 Page 2 of 40
No.: DAII22441
CONTENT:

Caover Pags 1 of 40

Content Page 2 of 40
10 CGeneral Details
11 Egumment Under Test [ELIT] Pags 4 of 40

Diescripdon of Sampla(s)
1.2  Date of Order Page 4 of 30
13 Submstted Sample(s) Fage 4 of 40
14 Test Duration Fags + of 20
15  Counfry of Origin Pags 4 of 40
1.0  Technical Details
11 Tovestmtions Remested Pags ¥ of 40
12 Test Sandards and Results Supmmany Pags T-8cf40
2.0 Test Besmits
3.1 Emission Page T-21 af 40
32  Tmmamiy Pags 1240 of 40
List of Measurement Equipment Page Al-A3 ofA3
Appendit B
Phooogaph(s) of Product Pags B1-B% of B2

£TC [Dongguan) Company Limisd
B2 Farvin Aiar Foed, Dedeng, Doagpuan, Chine. (200 Code - 550 TR
T O PG BT E D T TV P 0ET Conedl - dpmeicges g Mooamcege ;e cgeis oy
Thm v arall nor b mpai e ot sl icr arEI aporovkd fram STC (Chongonme ol L b
Vor Corcitiors of | 6aared of s I recon, peiski e I T Cranald o Hors page
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Date: 2016-02-01
No.: DAII22441

18

11

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Page 3 of 40

Cemeral Deetails
Equipment Under Test [EUT)
Drescription of Sample(s)
Product: PV Inwertar
Manufachrer Shenghen SOFARSOLAR Co Led
3A-1, Huake Building. East Technoloey Park, Ciacdang Foad,
Namshan District, Shenzhen. China.
Brand Wams: SOFAR
Model Number: SOFAR 3000TL
Addinienal Model Nomben(s): SOFAR 1100TL, SOFAR. 1600TL, SOFAR 2200TL,
SOFAR 2700TL
Flafin=:
Miodel SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL I600TL AMNTL 2TOOTL 3000TL
Churpant data (Grid)
Maximm: AC ourput 100VA [1550VA [ 2I00VA [ J500VA [ 3000VA
Maximum AC oufput ourent 154 [7A [2354 [1135a |[EEEN
Nommal AC woltage 230N
Grid AC frequency S0HZ
Power factor 1
Bleactive power fictor 408
Total harmonic distartion 5%
AC comection mid forms Single phase
Trpst data ( solar )
Maximmm DC power 1100W T600W 20w 170w 3000W
Maximmm: DT mpat ooment 104 104 134 13.54 1534
Max number of MPP mackers 1 1 1 1 1
Maximmm DC voltape 450V B S0V 00V 500V
| Openiting voifaze ranze B30V | BO-450W | 100-300W | 100-300V | 100-300V
MPP mckine volfazz rnge B30V | BOASOW | 100-300W | 100-500V | 100-300W
Peak power macking voltage 110-450% | 165430V | 170-500V | 200-500V | 200-500W
[age

8TC {Dongguan| Company Limfted

B i Mo R, Dt Crengguaan, China. (T Cada £33 700

Tl (0 TSR BTE B T OO TORN WIRD ORI ol

oy Momaiage enasgaC o

This mccd wal vt b moecdecss Wrenem ml pricr aemen, e fram ETC Dongoumn. Caping Livied
Vo Coreitons of o of chis et oo, fens e i e sl o Hors page
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STC Test Report

Drate: 2016-02-01 Page 4 of 40
No.o DAIIZZ441

1.1 Date of Order

0151127

1.} Submitted Samplefs):
1 Sanmle

L4 Test Duration

2015-12-01 to 2016-01-30

1.5  Conntry of Origin
China

ETC (Dongguan| Company Limftsd

B Piaren s Fioeac, Db, Covapguaen, China, (2 Cods: - 503 770
T < T B L o 0 TR T A Gl cipeisaiogeic oy Moecige | e gt oo

This e Wl sk be mpesdonas L i pricr e, apved fram 57T (Dorgga Carpany Limbad
Foa Careiions of ok of il el regor, peaak st b e Syl B Hreign
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0 Technical Deiais

Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Page 5 of 40

e Investipations Requested

Parform ElecmoMamenc Interference [EMI] & ElecmoMagnenc Suscepaibiliny [EME] tests for

CE Marking

21 Test Standards and Resolis Summary Tables

Test Standards

ENG1000-5-3: 2007
+Al2011

Eleciromazmetic compatibility (EMC) - Part §-3: Generic standards -
Ennizsion standard for residential, commercial and 1isht-industrial
ETVITOEmEnts

ENG1000-6-2: 2003

Elecmro-magmetic compatibility (EMC) - Part §-2; Genene standards -

ENG1000-3-1: 2014

Electromammstic compatibility (EMT) - Part 3-2: Limits - Limrs for
harmdpic cuTTent ennssions (equipment inpat cmrent=: 1§ A per phase)

EMGS1000-3-3: 2013

Elacromagmetic comspatibility (EMT) - Part 3-3: Limsts - Limiration. of
voltze changes, voliage ducnuatons and Sicker in public low-voliage
supiply systems, for equipment with mied coment== 1§ A per phase and not
sulbject to conditional connecton

ETC [Dongguan| Company Limdsd

B i e R, Db, Dnsaggesen, Chia, (2 Code - 533 770}

T < T L o 0 TR T A Gl cipmisaiogeic oy Moecge | weee g oo
Thia o whal o be mpexicnas U s pricr st agerovs fram ST (Dorgpae; Capany Limiss

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

For Caredtons of ok of mis il regor, paaak e b e Syl 0 Fore ige
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8TC Test Report

Drate: 2016-02-01 Page 6 of 40
No.: DAIIIZ44]

11  Test Standards and Resalts Summary Tables

EMISSION (EN 61000-6-3:2007+A1:2011)
EFeslts Summary
Tt Conditiom Tt Roquiremnent Lipsiny Taat Bamlt
Pas | Failed | M4
Radiated Emission, EMALO00-6-3: B0 AL2011 Table § | o (0O
303 Hr 1o J00IMEHz
Comncted Frmission on a1 ENG1000-8-3: 2007+ AT-201 Tabls [ [ ] [m] O
moain bermina]
1 505Hz 1o 300 Hz
T ——— ENGI000-3-2- 2013 s B O[O
Veltagn fecrmcions & ENS1000-3-3: 2013 Pa=l @] ] [H]
Flickar dofie=3.3%
s =
dAf1)=3.3%=500m
DWAUNITY (EN 61000-6-2:2005)
Resnltz Summary

Tt Condition Tt Baquirsenant Parfornamcs Tt Bammlt

Criteria Pua | Faled | WA
Elacostatic Dischargs: IEC 61000-3-2: 2008 B [ ] (]
Fadfamd Tmmmnity IEC 61000-43:2008 A H O O
S00Hz to Z700MHE
Electrical Fast Transients IEC G1000-4-5:2004 B [ OO

+Cioer. ] 200E5-H oar. 20007
Surge Immmmity IEC 61000-4-5:2005 B H ] |
Cemtimeons BF Tommmicy TEC 61000-4-5:2008 A 0Ol 0
Powsr fequency mamerc IEC 61000-4-6:2009 A E O O
fiald
Commaon Moda Distorbancs | [EC S1000-4+-16:1998=41:3001 A = O O
—AT:200
Oscillatery Waves IEC 61000-4-18:2011 B H 0Ol0
D Voltzge Dips md IEC 61000-4-28:2000 ;| ] O (]
| Entermpticns

Mats: The performmcs critaria for imesenity tost & refarring to the standard of CELO-11:2012.
Tha scope of DAKLS acoeditation mot indicates the standend of
IEC S1000-4-16:1998+A1:2001 +A2:2008, IEC S1000-4-18:201 1. IEC 61000-5-19:1000

Famaris:

HiA: Net Applicbls
Uy The nominal supply voliage

BTG [Dongguan} Company LimSsd
B8 Furin Mar o, Daseng Coagpan, Thire. (20 Do 532 770
Tl OO B RS Tac 0 TORN 811 0F Dol - cpmiogeic ny Momaeg | eevadige org
Thin et sl ok b mpscnit ek i rior aties. aeorevl Fran STE {Tiongge s Campany Limbs
Far Corditona of Msmecs of i e resor, [t wtir i the wvaiessl o Hors pigs
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30  TestResulis

31 Emiszion

111 Radiated Emissions (300MHz to IMHAHz)

Test Requirement: EX 61000-4-3

Test Method: BN 35002

Level Tahle 1

Mnde of Opermton: Full Joad mod=
Test Method:

Report No.: PVAU160721N056-1-R2

Page T of 40

The tast was performed n accardance with B 33012 ar 10m st distance on 2 standard emission sest
site. with quasi-peak measurements performad if the masindzed peak measaremants wers less than 448

fom the comesponding Class B linyit lines,
Test Procedmre:

The EUT iz @ PV Inverter, the test was condacted dunng the full load rest fincten to siomdate the nommal

msage as well as to produce the merdrmm elecromarnetic distorbances.
Test Setup:

Semi-Anschoic Chamber E
| 10m

i
Trnishie

Ground Frane

ETC {Dongguan] Company LimSed

188 P e P, Disiang, Cocgguan, Chir. (2 Cade - 50 T70)
Tl |0 T B D P 0TV 1T 0 Fomal - et oy Hemsege | s ges arg

This rapea W mof be moackiones Ui Wi for s apcral fron ETE (Songouan Copany Limbss
For Candions of imwancs of T IS Moo, Dest Sier b e svares! B Horpegs

No. 34, Chenwulu Section, Guantai Rd.,
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Date: 2016-02-01
No.: DAII2244]1

Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Page 8 of 40

Limits for Radisted Emission:
[MHz] [dBV i}
30-230 30
230-1000 370
Eezults of Foll load mode: Pass
Plaass redir to the followmg table for recelt datails
Horizontal
Lavl (DM CIEPR 22 ERESAILEMR 1343 VECT Cass B
m
m-
m-
o
a = -
Eo __;ﬂ_.lt.... R A e B WA PR
i R
e % rm__m_mnm—w’
J) P i T2
o A
i ‘
el ) | ; - |
m m £ am m L] am ™ m . am
Wz

The quasi-peak measuremens were recorded as follows:

Mo Frequency Facior Fexdng Emission Lt Mg Tower fTable
_ﬁ_ ﬁlm diuid @B uwm dEutim g.ﬂ e dug
11 308 15ea .74 1422 3000 1378 143 1]
|2 Lede ] 0 CE 1973 00 W a0 LU
j ] Ve 1238 aTs s ) 00 .80 A0 ]
| T2 A 133 1150 4TE 30,00 L 40} 1]
Ej 1330 i2ea 250 ia.47 30 00 B3 zin o
| O T I 1203 o | 1980 3T.00 ~iran 100 1]
{

ETC [Dongguan} Company Lim#ed

8 Fiarwin tiar R, Dwtang, Compgann, Chies, (7 Cade* 559 T7O)
T (0 TG B DG Tt (00 TOR P O Coresl © cgREQeger 0 COSCEDS | SR 2T

This recd wall ot b mpnoes ure sl pricr artien. anoreva from STC (Dongousn; Comainy Lmbes.
For Coriions of e of “his S recos, pess i e Srrssd @ Horapags
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STC Test Report

Drate: 2016-02-01 FPage ® of 40
No.- DAL172441
Limits for Radiated Emission:
Frequency Fange Cuas-Peak Linmes
[Hz] [dBpVim]
30-130 30.0
230- 1000 370
Resits of Full load mode: Pass
Plazss rafier to the following ble for result detals
Vertical
Lot (e flfiens CFEPR-20.ENSS023.CHEEIZEVOCT Cluan B
s
=}
-

B
B
BE
B
B
B
B-
‘--
g

The quasi-peak measurements were recorded as follows:

Mo Fragquency Facior Reading Emizsion Limet Rwrgin Tower FTable
i B B EELm dBuLlm A8 L ]
1 4388 1268 B4 24.00 30 085 E il 58 i)
2 2109 13 [ FEE. - 2000 T4 158 10
3 |00 A 50 1280 =30 A0 0 .80 1an &0
| & §30 al 1338 B md o0, w0 300 -Aan A0 20
E v 02 1237 1258 24E2 3000 4,08 128 T2
|8 :{JE 12 1284 38 2403 3000 |38 ;_“'31 'IH-IZI_
l
Feernarks:

Caloalated measrement uncertainty (30MHz - 1GHz): £.648
Ermissions m the vertical and horizontal polarizations have been investizated and the warst-case test
results are recorded in this reporm

8TC {Donggusn| Company Limfsd
180 Parsin ar P, Dindang, Cogguan, China, (i Coda: 52 70)
T T B L P 0 TR 1 G2 ol - cgagiegaic oy Memags © e g arg

This gl o b mpencnd LR o fricr wrtter pmyovs frar ETC {Tonggny Campany L
For Coreitons of lmaoa of shin tak rager, pisass tabi i o il o 1o plgp.
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Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Drate: 2016-02-01 Page 10 of 40
No.: DAII2244]1

311 Condocted Emission on af main terminal (1508Hz to 2020 Hz)

Test Raqmrement: B 61000-5-3

Test Method: BN 55002

Level Table 1

Moda of Opemton: Full load moda
Test Method:

Initial measwrements were performed m peak and average detection mods: on the live line Any
emizsions recorded within 3048 of the relevant limit lines were re-messured usme guasi-peak and
averape detecton on the live and newral lines with the worst case recorded m the mble of resals

The test was performed in accordamce with EIY 55022

Test Procedure:

The EUT is a PV Inverter, the test was conducted durins the fifll load test fimction to simmiate the nomm:al
nzage as well as 1o producs the makinmm elecromazmetic distorbances

Test Setup:

i Cable

i ~0Rn
; ;

L=y AT

03

ETC [Donggusn) Company Limied

B4 Fiarwin Siar P, Diadang, Congguan, Chies. (T Cade - 533 TR
T (0 TRGG BS1Y D0 Tt 100 TOR P10 Dol CogRmQuiger o MOOSCHGS | SAOEEE ST

This recad vl sof b e urens sl pricr artie. aporoved fram ST (Dongousn; Comqiny Limbes
Far Coreitions of N of Snie e recos, peans rafer 0 S, Sraresd @ Hors g
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Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Drate: 2016-02-01 Page 11 of 40
No.o DAINZ2441

Fesolts and limit Enes for Condocted Emizsion:
Limits for Conducted Emission Test, please rafer to limet lines (Cuasi-Peak and Average) in the following
diagram.

Results of Full load mode (DC 230V) (L): Pass
Dleass refer to the follewing diazram for individual rasults.

LI Test Stavddwe: EN BS0Z2 Class B
a0 &
| make o [
- | 0P Lt it
et A Lime
T
L T =] —

s "

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

M ' T g’
0
il
n K. QP wml
0% (¥ 1ogn A0od
Wiz War
Froguency | Cor, Faading Emtazon Motz
Faon dau dRu’
P | WHz di QF Bl ap (25 [ 0
I LRSS SI0 | BR324z | WAz
) hdmE | e o G760 | ad |
3 0 BRIl | MET | MM | 48R | A6
A | a0 w00 [45e | 4w | asns |
& n4mIz A&l | FRED | DA |45 | 9

ETC [Dongguan| Company Limitsd

B Flaram Ml P, Db, Coapgaen, Chins, 2 Code | 533 770
T 0 TR B O P 0 TOR 17T 00 el Eeper o) MaveTEGS | W T

This o Wl b mosodiones urmsin Wi prics arfaer. accrovd from STC (Dorgou Corpany Limied
Foa Cariors of Imance of Tis e EGOR, peaak e i She Svare O o pRge.
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Drate: 2016-02-01 Page 12 of 40
No.: DAII2244]1

Fesalts and lmit lines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limet lines (Chmsi-Peak and Average) in the following
diagram

Results of Full load mode (DC 230V) (N): Pass
Pleass refer to the following diazram for individual results.

L

A8 Test Slerdsi: EM 56022 Class B

m

m

11

u-I
TR

[ Fragisiy | o fimading
| Factor diutf
Wb: | 4B | OF | &
DIBITE | G4 |S80F |72
BT
e e P
EEREEA G
IECREENELEAEE
IETRER EE]

= e = _i':

ETC (Dongouan} Company Limited
B2 Farsin ar Fosd, Dadang, Congguan;, Chies. (T Coda - 530 TR}
T O PG BT E D T TV P 0ET Conedl - dpmeicges g Mooamcege ;e cgeis oy

Thin reped wal ma b Mo Wi Wi rior arties. aproval fram BTC (Dorgusny Caspany Limhas.
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) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg;eauu;/:g?: nilr:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 84 of 134 TEST REPORT AS/NZS 4777.2 VER.O



(g
)
& 2
= >
a| i

1aze

BUREAU
VERITAS

Drate: 2006-02-01
No.: DMII2441

JE

STC Test Report

Fesults and timit lines for Condacted Emitsion:
Linirs for Conducted Emdssion Test, please refer ro limst lines (Chmsi-Peak and Average) in the following

diagram

Results of Foll load mode (DC 360V} (L): FPass
Please refer to the foliowing diagram for individual results.

Report No.: PVAU160721N056-1-R2

Page 13 of 40

A8y
&l

Tess Shareisrcs

EHN 55022 Class B

™

Papk Traves | -7
OF Limit

= Limit

a !
]
Al
a
=, OF Ak
I:I-I IJ
(iR ] 1.0 0oo 0
iz WIaz
| Fraguenay | Do | Reddnp Emkchin Gmk Wbngire [
Facor | A&’ dbu dEu! di
(78 ik | -dB ar e ap A op o oF b hones
1| DIsfe | A3 | |AT |9 (6377 |08 (I8 | (-TI6D | 48 |
i | DIl | 008 |07E | A75r | 4940 | 4B |EOAS | GBS |-104F | 417 |
# pamEr BI1 | AR |2 |40 67 I | W | -T0RD | LB
- il 2 o E 901 | 2AT |8 |43 (4571 |8 |47 [.eM | a0
bl [ mns A4 [#Al |30 (W | 426 [5TOR (4708 [-T100 | 241
b HIfan DOl | AR | DRGE | 4241 | 20463 D00 | A0D0 | 1EAT DA

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

For Cordiors of imasca of Tl I recor, Fesist "4 b o sviri! B Hona e

ETC {Dongguan| Company Lim&ed

84 P Adar P, Diadang, Dgguisn,
Tl 0 0 B R P - S TGN ST A ol -

523942, China
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STC Test Report
Deate: 2016-02-01 Page 14 of 40
No.: DAII22441
Fesulis and limit ines for Condocted Emission:
Lintits for Conducted Emission Test, pleass refer to limit lines (Quusi-Peak and Average) in the following
diagram.
Reznlts of Full load mode (DC 360V) (3 Pass
Plaase refer to the following diagram for individual regults
e Teat Stereerd EM 55022 Class B
E ok T [oroo|
7 ! OF Umi
[l T L
an 23 —
" G | — 1 ]
Suil .u#\ihl
| | 1 k.
1 lm‘r%ﬂ. sl KA "ﬂ"rr
o Rl
p L |
IJ.I1L im nm fl:lllll
iz na
| Freequancy | Car Faating Emumsian | L Warpne hotan
| Factwr|  dBof? i i dB
Mo, | Wb | dB | OP | & | OF | & | OF | & | DF | 4 | [
I ABTEI 455 | d9.00 <4200 | G135 | 4ETS -BAT
1 [ [ Fedrecd] BI3 |38 | WO |40 4H£H -988 |
e L s
ES EEREEREERELREER a7 |
5 [ose |3 |5 |44m |42 | 00D 1ozad |
W aZEER 005 | ¥ | E |40 158 | 00 | e |- AnaE |
3TC {Dongguan) Company Limssd
B Farmin e Fosid Dmiarg Cooggesn, Chies. T Code - 533 T
T 00 TG Bt D o 00 TORN B0 EET Forad  dpEmQOpnc nry  1OTsagh | e g oy
Thin ot il 5ol Di WORCILOA LT Wi Do ertee aperovad fram ST (Tongorm Company Limisd
o Coredons o | SSNCe of il A re0o [ekiia a4 I et varseal 5 Lo e
. No. 34, Chenwulu Section, Guantai Rd. Tel: +86 769 8593 5656
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STC Test Report

Fesalts and lmit lines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limst linas {Chasi-Paak and Average) in the following

diagram

Results of Full load mode (DC 450V) (L): Pass
Please refer to the following diazram for individual results.

Report No.: PVAU160721N056-1-R2

Page 15 of 40

dBu Tewt Harcirct EM 5E022 Class B
e Pask Trace [
¥ QRUmE |
e S Limet i
il o
[ T
A X i
a W’” 7
& ; TRkl
s U‘J |
{ | 1 N,
P MW + i‘ﬁ"m..u Ll‘ll_ A a-"n'l.Jrr
v b e,
b
in
i it R, YR
B 1m0 oo anm
Tk 111
Fraquenay | Com, Araring Emisshin e whrgins Wnces
Farir LEI 4By 48U 48
oo | e ap | or [ Ar [ mP RS [
T e e e e
T | DEEAE | 601 |0an | @0 |dem | 460 e [arms]
| haiNF | AE |08 |J000 (495 | 4BT0 |76 | @ (-0 |
W | DFEAE. | 0.A |#F02 |70 |47 | 460 |80 | 917|080 20T |
5 | D4mE | 485 |76 |05 4537 |43 |SAAF @S |08 A4 | |
B | A1 | 0AD |00 | 2983 4300 | 3581 | 0600 | W00 [-1200 | 1007 |

Bureau Veritas Shenzhen Co., Ltd.
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Fesalts and limit ines for Conduected Emission:
Limits fior Conducted Endssion Test, please refer w limit lines {Chmsi-Peak and Average) in the followms
diagram
Results of Foll load mode (DC 450V) (N): Pass
Pleass refer to the following diazram for individual results.
B Tast Storclwe: EM 85022 Class B
i T - e e
1 | O limie
B L Lma
4u B hm I"JH"\ f
ot sl | Y s
; T e I TV
] S 8 R == bl ode opite A
0 1 100 J0im
i w7l
Frequency | Cor, Faating | Hatsx
| | Facor dluh
M W | 48 | OF | & [
o [ paprr | saa [are e |
g |
| baT | D36 ETH
N T f i e
5 | oAz | 081 4 |2201 | 4407 | 49 | RAT |05 |A1a0| 23F |
B | @amiy | 1006 |0 E | #9547 | 4525 | 3583 | SA00 | 400 |-1385 | 1037 |
Ramark:
Calculated moseramee: mogrtamnty (0. 1TAHz — 300Hz): 3.2d5
&TC [Dongguan| Company Limitsd
B4 Py bl P, Dhadang, Creagguan, Shina, (2 Cnde © 535 T
T T B S G TOR AT D [l - GpEEiegas oy | FOVETEDS | LI G
This e sl 0o b Boesdones LT Wil pricr riter. aeovovd from STC (Dorgoue Corpany Lt
Pear Couraons of bamasnes of T il reor. pasiak i i e Tvreal o0 e g
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Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Date: 2016-02-01 Page 17 of 40
No.: DAII2244]

313 Harmowic corrent emizsions

Test Fequirsment B 61000-3-2

Test Methed: EN 61000-3-2

Level Class A

Modz of Cpemrtion Al modas
Test Method:

The test was performed in accordmnce with EW §100:0-3-2.

Test Procedur::
The EUT is a PV Invertar, the test was conductad dunins the all medes test funcdon to smmlace the
comnal nsage as well as o produce the maximum elecmomapnetc dismrbances

ETC [Dongouan} Company Limied

8 Fiarwin tiar R, Dwtang, Compgann, Chies, (7 Cade* 559 T7O)
Tl | TV A T TR T O Dol - cpmiigess oo oonmcngs - e arg

Thin g wal mof b Mg Wi i frior st aporoval from STC (ongguny Coopany Lk
For Corcitions of iarce of his Sy regeor, [t fer b e Svarast! o Homapags
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STC Test Report

Diate: 2016-02-01 Page 18 of 40
Moo DMIZ2441

Results and Hmit Boe for Harmonic: Emissions:

Resmits - Pass
Please refer to the following bl for individual resules.
{Average}
Oder Weamumit] Liskgs]  Mergini] Ok Meamre{A] LindiN]  Wlevginfi]
1 LFRT E 10850 [Ty
] 01530 23000 a1 i 000 [
= LRI ure B XG0 O
r arma - B oo 7
L] 40m k.t L o1sa0 war
1" 330 Mz t2 015K Wi
1 am ] i a1ma e
15 [ @ r.s artsn e
17 [T w03 ~| i [
1 oned LK) b e w2
] [ ] oy e A
fal aoera =80 24 nonET atw
F G060l 53 4 OAITE w3
2 [Tt B4 28 QST wa
= B0TTE T E nmss 7R
n roras =3 a1 oiErs B
sl DeH? = 34 oo wr
w o6& ] * ot A
ar s Eri n nnssd Bra
k- moart ann - ooesn a4
L [0 A I e e 141
. Harmane: csnl o hah it | Pwa] | =S appbenbs|
LA —= — .

ETC [Dongguan) Company LimSsd
8 P Aiar P, Dt Dngguan, Chien. (25 Cudda - 539 T4
Tl 108 AR B B T 80 TR 11 0030 Frel - dpmeioge: o Movsiegs e cpat g

This e el 50 be meesiUnas st wie) pricr s aprsea fram 5T (onggues e pany Limiss
Fior Coneions of Lammeca of shis et racoe, [sans el i o Svarasd o Homepige
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STC Test Report

Drate: 2016-02-01 Page 19 of 40
No.: DAII2244]1

Eesults and limit Gne for Harmonics Emissiomns:

Results :Pass
Pleass refer to the following tabls for individual resalts
(A azimmm)
e i sriern | A] Leratfd] MR [ e ] Lol  Marpedid
1 120 [ 1600 1]
b | oomaan 14800 =4 L] OEAsy oo
£ LTED @1 i adb08
1 11550 87 ] ) [
L) L6000 T 10 azrel
n o4gsn =T Ll D0 ma
1 05w By 1 i [T
15 L2250 62 18 a17E 1]
7 01086 N 18 18 2
15 0ATTS w2l 20 2188 LI
n nsar T a3 arsas oA
n oiasr kL] 24 a1 wma
F 01350 o] £l e ®o
0 L1250 e 28 e =0
= nised =4 Enl [T md
n niosa 20 ® 0041 ma
n oiox e a4 oomry ma
= Lo e 38 AT A
w Loz I m D024 L]
S o ] an 0B L]
=] L e [t jnbei [ Under 207 Condilion|
Iww-‘-ﬂ-hmw | ] mm [ e | Powss A g el |
10 P

= |
=]

B8
H
u
#

Ramsark:
Calcuiated measnement incartinty: 7.1%

ETC [Donggusn) Company Limied

B4 Fiarwin Siar P, Diadang, Congguan, Chies. (T Cade - 533 TR
T (0 TRGG BS1Y D0 Tt 100 TOR P10 Dol CogRmQuiger o MOOSCHGS | SAOEEE ST

Thin g arall sof b mpeoored urens sl pricr artiee. aporovad fram STC (Dorgousn Comainy Limbes.
Far Coreitions of N of Snie e recos, peans rafer 0 S, Sraresd @ Hors g
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&TC Test Report

Diate: 2016-02-01 Page 20 of 40
No.: DAMIZTI441

314 Veltspe Bwcruations & Flicker

Test Requiremens: B 61000-3-3
Test Methad: B 61000-3-3
Limirs: D=l
de(ai=3 3%
o

dif)=3.3%=500ms

Mode of Operation: Al modes

Test Method:
The test was performed in accordance with EW G1000-3-3

Test Procedre:
The EUT is & PV Inverter, the test was condacted dunng the all modes test fancdon to smmlate the
comnal nsagze as well as to produce the mandmum elecomomagnetc distrbances,

ETC [Dongguan) Company Limssd
8 P Siar: Fraad, Stang. Cooggeen, Chica. (2 Cade - 521 7704
Tl 180 TR B GO im0 TOR %1 0020 Frel - dpmeicpe: o Momaiegs : e dgat g

Thin repe wal maf be e Uk i frior e aporovd from STC (Tonggrme Compary Livhss
For Corddtons of \immecs of il et racor, Fesass wlir & cha-avarss! o Homanags
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Report No.: PVAU160721N056-1-R2
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STC Test Report

Dhate: 2016-02-01 Page 21 of 40
No.: DMIZ44]

Limits for Fliclker:
Plaase refer to the resalt able for decails.

Resmlts: Fass
Piease refir 1 the following fable for mdnvidual readts.

Mo acfM]  cmaah| AT Pt
1 000 Ll 0 (i fy
2 0.00 a.no o0 oot
3 0n.on 0. 0o oot
4 0.0 0o LUe 1] 0T
a5 0.an Lk o oar
L] .o 0oy o war
T 000 00 LUl 1] oaT
& 000 Ll 00 Lk
8 [1lea ] 0oy 0o o7

1w 0.on 0oy Lrh ] oar
11 000 0.0 [ulls )] QT
12 Q.00 003 frlo ] Qo7
PH

ouoT

Rarnic:
Calenlated measumeenent uncarmanty: 7.7%

ETC [Donggean) Company Limsed
B4 Fiarwin Ao s, Caaiang. Congguaan, Chics. (23 e - 51 770y
Tl 70 TR BT O - e (30 TOR 31¥1 0020 | Fresl - gECQnpes o OMSTNGE | WG ATy

This rec? Sl 220 S oL red JTEA ST Pron TR oo from 5T (Dongoume Co pany LiToes
For Cordions o U Seca of i M Peoon Deak e D el Sraned o 0T Dige
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STC Test Report

Date: 2016-02-01 Page 12 of 40
No.: DAII2244]

31
311

Immunity
Susceptibility Performance Criteria

A

The apparatus shall continne to operate as intended during and after the test. No
degradation of performance or loss of function is allowed below 2 performance
level specified by the manufacturer, when the apparatos is nsed a5 mtended. The
performance level may be replaced by a permissible loss of performance. If the
minimom performance level or the permizable performance loss is not specified
by the manufacturer, either of these may be derived from the product description
and dorumentation and what the nser may reasonably expect from the apparatus
if msed a5 intended.

The apparatus shall continoe to operate as intended after the fest. No degradation
of performamce or loss of function iv allowed below a performandce level specified
by the mannfactorer, when the apparatus is meed as infended. The performance
level may be replaced by a permissible loss of performance. During the test,
degradation of performance i bowever allowed No change of actual operating
state or stored data is allowed. If the minimnm performance level or the
permitsible performance loss i not specified by the manofacturer, either of these
may be derived from the product description and decomentation and what the
mser may reasonably expect from the apparstus if wied as intended.

Temporary ko of funchion i= allowed, provided the fumction is self-recoverable or
can be restored by the operation of the controk.

Degradation or loss of fumction which &= not recoverable duoe fo damage of
equipment {components) or software, or loss of data

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

ETC [Dongguan} Company Lim#ed
B8 Farsi fiar R, Dutdng; Conggusn, Chiss. (7 Cada - 53 T70)

Tl PV T D T 0 TN R OT Dol - R oy MOSCGN | e SR T
This recd wall ot b mpndores ure sl prior artien. anoreva from STC (Dongousn; Comqlny Limbes

For Corcitions of isarce of his Sy regeor, (st fer b e Svirast! o Homapags
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SE

STC Test Report
Drate: 2016-02-01 Page 13 of 40
No.: DAII22441
311 Elertrostatic Discharge
Test Fequremsnt: [EC §1000-4-2
Test Matbod: IEC 61006-4-2
Severy: RV, =4V, 2%V for Diredt & Indirect Contact
Dascharee
£V, =45V, 2KV for Air Discharse
FPerformance Criterion Requirement: B
Temperatirs: 2L.2=C
Hummidiey: 51.0%
Amosphens Presome: 101 3 kPa
Test Dars(s): 016-00-20
Mode of Operation: 10%% Joad mode
Test Method:

The test was performed in accordance with TBC 100052,

Test Proceduare:

The EUT 5 a PV Inverar, the test was conducted during the 10% load t=st function to sinmlate the
pormal usage specified by the manufacmrer

Test Setup:

“ertical Coupling Plans

Hariznaal Coupling Plane

Insulation Shest
\ Joll - |
[~ l/’
Fi R—\ T
."r ATORG I-"r Waooden Table D.8m
Bleed |

Ground Plane

Eil / Rns:ﬂmr-‘.,“‘:ilj_'_l

3TC {Dongguan) Company Limssd
B4 Fiarin Maw Fosaed, Domdarg Cringgusan, Chins. (Zip Oue - 533770y
T 0 T Bt NS e 00 TOR B171 O02D ol - CpETQEgEC Iy POTASSGE | g iy

Thie ot il ok b pRSoA Ui Y fricr e aqeroval frae STC (lonaoums) Copany Linisd:
Far Cioreitiona of |mince of his 1t recor [sas "iar i She svassal o Homs page

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Diate: 2016-02-01 Page 14 of 40
No.: DAII22441

Severity Levels for Electrostatic Discharge:

Level Test Voltage Test Vipltaze
Diirect & Indirect Contact Air Discharge
Dhischarzs
1 b= 41 KV
2 SV AV
3 S8V =EEV
4 LRV HRY
Resmlts: Fass
Please refer i the following mable for mdividual results,
Individual Fesults
Location Dischares Method Test Vel
F i Pas: | Failed
BHCP  [Herisomil Compling Plans] Indiect Comtact | UKV, 28V, 30V iz [=]
VCP TWercal Couping Plane] Inciroct Coztact TRV, 25V, TRV [] [H]
Al Matal Pasts Diirect Comtact HIW, =AY, HEV [&5] [H]
All Noz-Metal Pet A ERV, ZAT, SV E O
*+4ETT Grounding [ [ Grounded [ O Tnmrounded |
Foamonfs:

*+*For mgrounded EUT, tha charge on tie EUT shall bo removed price to sach appled 500 palie
Calrulated mesamrerosnt uncartdnty: 7.1%

ETC (Donggun) Company Limfed

B4 Fiarwin Siar P, Diadang, Congguan, Chies. (T Cade - 533 TR
Tl O T A P 0 TR T OO0 Dol g 0o oonmcnge s ang

Thin reped wal mf b Mo Wi i pricr arties, apcroval fram STC (Dongguy Cavpany Limhas
For Corcitions of INaaarca of s Sy e, posiss nabr 0 ol vl o o pige

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Drate: 2016-02-01 Page = of 40
No.o DAINZ2441

313 Radiated Immunity [S0MHz to 1000AHz, 1400-2000AHz, 2000-1T00MHz]

Test Fequirsment IECSI000-4-3
Test Methad- IEC §1000-4-3
Saveriny Level 3 [10W/m]
Modulation: B0 1EHz AM
Performance Criferion Requirement: A
Temperamnre: ALE2C
Humnadity: 5%
Test Datefz): 2014-01-22
Mode of Cpemation: 10% load mode
Test Method:

The test was performed in accordance with TEC G1000-4-3.

Test Procedure:
The EUT &5 a PV Inverter, the test was conducted during the 10%: load test funciton to sinmlate the
pormal nsage specified by the mamufactures

distagsis = Jm
_—

||. nf o Amplfier  |——
ELIT

s L =

Test Setup:

ETC (Dongguan| Company Lim#sd

B Flaram Ml P, Db, Coapgaen, Chins, 2 Code | 533 770
T 0 DO B O i 0 TOR 171 00 G AEeOer o) MSvTags | Wt R, TG

This reece Wl b mosodiones urmin Wl prics arfaer. aocrovd from TC (Dorgous Corany Limied
For Careors of imasnce of Tis i rEGOR, peaak e i e svarea o T g

No. 34, Chenwulu Section, Guantai Rd.,

Bureau Veritas Shenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong

Dongguan Branch

Tel: +86 769 8593 5656
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523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 97 of 134 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Drate: 2016-02-01 Page 16 of 40
No.: DAII22441

Sewerity Levels for Badisted Immumity-

Level Figld Streneth
[Vim]
i 10
Resmlts: Fas:
Pleasa refer to the follownne table for mdrvidual resuls.
Frequency Face Polariry | Lewel | Dwel | Saesp Indnidual Fesults
Time e
(MHz) V) | () [e] Pass Failed
80-1000 | Cr, 90° 180°, 270" Horizontal 7] 3 1 [= |
B400-2000 | 0°, 907, 180, 270 | Horizonml 1] 3 1 [ |
2000-2700 | 0,907, 180, 2170 | Hosizonial 10 3 I [ O
20-1000 e, 0F, 180°, 270 Vertical iTH] 3 1 =] ]
1400-2000 | 0= 90°, 180, 270¢ Vertical 10 3 1 = O
I000-2700 | OF. 907 18C° 270° Vertical 1)) 3 1 = ]
Femarks:

The dwell time at each frequency is according to the standard being applisd and the basic standard
Caloulated measumement incertainty: 1.744B

ATC |Dongguan) Company LimSsd

B8 S Mg Fiosad. Do, Cringgusan, China. (Fp O - 523 770
T TG B NS e 00 TORN Y T el RO gE fry | AOTASRgE | g

This rectt 7ok Db BORLCA TR S Dricr ST agerovad e ST (ongoume Comnling Limbed.
Fon Ceoedaons of INLnce of hin 18 regor, ks Tebr i S Syl B ks pge

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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STC Test Report

Drate: 2016-02-01
No.: DAII22441

314 Electrical Fast Tramsients
Test Fegumement [EC §10004-=2
Test Method- [EC 6100042
Severity: Lewel 3 [23KV]
Performance Criterion Requirement: B
Temperamre: AL3°C
Himnidity: FEI%
Test Date{s): 016-01-20
Mode of Operation 10%: load mede
Test Method:

The st was performed in accordance with IEC §1000-2-4

Test Procedure:
The EUT &= a PV Inverer, the test was conducted during the 10%: load st function to siomuilate the
pormal usage specifiad by the mamfacnmer.

Test Setup:
Mainz Cable
EUT
” h____ ”I OLlm mﬁm
= EUT
il

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

-

I]}'nm (enertor

2TC {Donggusn) Company LimSsd

Report No.: PVAU160721N056-1-R2

Page 27 of 40

10cm height sand

8 i Mo o, Dandarg, Cringistin, Chia. (7 Cade - 53 770

T 0T Bt NS a0 TOR BN MDD -l pERUEE fey | AOTASRgE | g S

Thin wwoct arl not b SERSLOAS Ui Y pricr et anoroval fram ST (ongoums Copany Limbsd:
Far Corudiona of Imsinc of il 1t recor s "afar i e svasal o Hre s

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City, Guangdong

523942, China
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Report No.: PVAU160721N056-1-R2

3E

STC Test Report

Drate: 2016-02-01 Page I8 of 40
No.o DAII12441

Severity Levels for Electrical Fast Tramsient:
el {On power supply port. PE Om IO (Tt 'Charpat) siznal. data and
confrol ports
Valtage peak Bepatition rate Voltzge paak Repetition rate
[EV] [Hr] V] [kHr]
1 [+ b3 ) 027 50
2 (] 1] 050 LI
3 ] 54 1.04 540
4 340 X3 2090 50
Resmits: Pass
Pleaze refer i the followme tble for mdividual reqults.
Conducior Palarity & Level DumatonPolar | Individual Results
8
[3)] Pasz Failad
Lizvn b 3 128 [ O
Hautral =5V 120 [] ||
FE RV 120 = [m]
Live- Mezmmal “HW 120 [&] [H]
Livg-PB RV 120 = O
Houmal-FE LRy 120 [ O
Live- Meumal- FE =y 120 [ [H]
DT Line RV 120 = [m]
Rammr:
Caboulated measuramaent emcariadnty: 7.1%
£TC {Dongguan} Company Lim#sd
8 uarsin Ve Foesd, Tmiang, Coogguan, Chine. - Code - 531 T
T O T Bt L T (0 TR T B0 CeralC pAmRepir ony  MOTEDADE © e IR Ty
This Fepc W ar D4 Mpatdni LTaRN o pricr et ascyov e D7D [ConQous, Com plny Limies
For Cordtiors o maocs of Thil B races, paih W I T a0 LT Rl
Bureau Veritas Shenzhen Co.. Ltd. No.__34, Chenwulu Section_, Guantai Rd., Tel: +86 769 8593 5656
Dongguan Branch ! Houjie Town, Dongguan Clty, Guangdong _ Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com
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STC Test Report

Drate: 2016-02-01 Page 0 of 40
No.: DAIIZ2441

315  Sorpe Immuuity oo AC Supply

Test Faquirement: IEC GI000-4-3

Test Mathod: IEC 61000-2-3

Severin: Level 2- 1.0EV (hetwesn phase & phase)
Level 3 20KV (between phase & earth)

Performance Criterion Requirement: B

Temperatare: H-5=C

Humidity; A%

Test Dars{z) 1016-01-19

Mpde of Opemton: 10%: load nuods

Test Method:

The test was performed in accordance with IEC 100045

Test Procedmre:
The EUT i a PV Ioverer, the test was conducted during the 10%: load =st function to siomilate the
mormal nsage specified by the mamafacnmer.

Test Setup:
Combination Combination
Wave (Generytor Wave (Generator
Line -to-line JIPHLI.F R= |.'.n_|:|_ Linao-=amth
coupling -" Ltk coupling
L—— — | — | L
» TJ_ - — EUT — _I_T i
e TT TT PE
= -
BTG {Dongguan) Company LimSesd
S Farui Sl P, Tndang, Copguaan, China. (2 Cad - 533 T
T OB T BT R T (RO TORY T T -l GRS ofy DT | W s g
This moce @l 13t bi BEELOKT U e D0 Wi agorv from ST iDongoum, Conphig Limiss
For Soreiions of banamrcs o i et recor, pRss i i e sedeal @ Horepage
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg;ea”ugﬁ”éfsnfﬁe”me” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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STC Test Report

Deate: 2016-02-01 FPage X of 40
No.: DAII22441

Severity Levels for Surge Inmumity:
Lavel (Crpen-cirout test volnge 10%
1 bSkV
2 LoV
3 10EV
3 40KV
Resmlis: Pass
Pleaze refier 1o the following fable for mdinidual resuts.
Condorter Lawel & Polartty k. of Phaszs Sarge Indinricdial Besulis
L T [
o = O
Livn - Neuzal 1AV 5 e [ E O
16 ] O
271 ] O
o o] O
Liwm-PE =1V 5 e [ [ [m]
150¢ E |
270 2] ]
0 [ O
Meutml - FE =1V 5 2 [ [
150¢ [ [m]
170 ] [}
Famari:
Cabonlxted meamrsmnent wnearminty- 023640
ETC (Donggusn} Company Limed
B Farsin e R, Datang, Dongguasn, Chies, (2 Cuda © 509 TR0
Tl O VGG BB D M 0 TVER P OG0 Cendl - dpmicigee ooy Mooamcege © e cdgeis oy
Thm e arall wor b ot e i sl pror SR apovovkd froam STE (Dbt ol L s
o Corcitions of | Mane 4 of Tl Sl rmcecm [kt "l o £ el it & lorapige
Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-1-R2

JSE

STC Test Report

Drate: T016-02-01 Page 21 of 40
No.: DMIIZ44]

3116  Confinmons RF Immanity (150kHz to S0AHz)

Test Requmement IEC S1000-4-4
Test Method: IEC 100045
Severiry Level 3 - 10V ms{emf) with 80%; 1kHz AM
Performance Criterion Requirement: A
Temperanra: 2.5+C
Himnsdiry: 566%
Test Date(s): J016-00-29
Made of (peration: 0%z load mode
Test Method:

The ta:t was performed in accordance with TEC §1000-4-4

Test Procedare:

The EUT is a PV Invemer, the test was conducted during the 10% lead t=st function to siomlate the
pormal nsxge specifisd by the mamafacnres.

Test Setup:

0.2on = Cabile langh + 0 3o

ET

L2000 —
1 L

"L 0.lm mppan

£TC (Dongguan) Company LimSed

8 Parwin Mar Foed, Cwimng. Coagguan, Chics. (23 Cuds - S T70)
Tl 7L 7 BT S e (30 TOR 3171 0030 Dol - dpEQUgND o) MOTSINGS | SeLOGRE S

This mec? il 22 be mordLed B ST fricr S ool fran ST (Dongoum C o pany LiTess
For Coredion s of o of Shis I oo, pas el £ e o Hor g

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
g‘;;ea”ugﬁ”éfsnfﬁe”me” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Drate: 2016-02-01
No.: DAII2244]1

Severity Levels for Confinnons BF Immuomity:

-
|

STC Test Report

Report No.: PVAU160721N056-1-R2

Page 12 of 40

Frequency range 1 50kHz - BiMH=

Lavel Voltags level {an:f)
LU [dB{ui7] 1. [V]
1 120 1
F 130
3 140 10
Results: Pass
Plaase refer 1o the followng table for mdividual resuits.
D Line:
Fraguency Laval D=l Swesp Indnndual Besalt
Time e
(MHz) (Vi) (=) (2] Dasz Failed
130kHz — B0MHz it 3 1 ] [m]
AC Mains:
Fraquency Lawe] DOl Swesp Indsvichsal Results
Time e
(MHz) (Vorms) (s} ] Bass Faitad
1 FikHz — B0z i 3 1 [=] [m]
Ramark

l.'.kl.ll:ulah-d measursmant encartanty: 1346

$TC [Dongguan} Company Lim#esd

B2 Farvh fiar R, Datdng, Dongguen, Chiss. (75 Cada - 559 770}

Tl B P T T TN R OEOT ol cpmSega 00y MOOCRG | e R T
This rcad wall ot be mprschores urenis sl pricr aritie. anorovs fran STC (Dongousn; Comany Lmbes

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China
Page 104 of 134

For Coreitions of e of Tis Sy receor, s s b i Svirist! o Homa pige
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Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Drate: 2016-02-01 Page 33 of 40
No.: DMII2441

327 Power Frequency Magnetic Field

Test Pequirement: EC G1000-4-8

Test Mathod: IEC §1000-4-8

Sewveriny: 30 A'm (Confinsoas)

FPerformance Criterion Bequirement: A

Temperanmre: 2

Hamdiny: 9%

Test Danes) 2016-01-29

Mipds of Operation: 103 load mods
Test Method:

The f2st was performed in accordance with TEC S1000-2-8

Test Procedure:
The EUT &5 a PV Inverter, the test was conducted during the 10% load t=st function to siomilate the
pormal nsage specifisd by the mamafacmurss.

Test Setup:

_.-1 Induct iop eail

H|='|1:'|I EOIIT R

A~
i
=]
T

e o

ETC {Donggusn) Company LimSed

84 Fiarwin i P, Dindng, Ducgguasn, Chies. (i Coder: 521 T0)
Tl 0 T B EOBE T 50 TV 41 A ol -gatlirgntc ooy Mlanvarige | W GG

This repes afandl nar B mpaneiios. Lrasin ey Fricr srrise apormad from ETE (Shongoum Cnopany Limise
For Coriions of Easrca of This IS 1RO, (SN AT I . Searsd B Mo page

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/snBt?: nal:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Report No.: PVAU160721N056-1-R2

STC Test Report
Diate: 2016-02-01 Page 34 of 40
No.: DAII22441
Severity Levels for Power Frequency Mametic Field-
Lays] Magznedc fled strensth
A'm
1 1
2 3
3 10
4 30
3 100
Xn T.P"Cﬂ]
NOTE I X7 is ax open level. Thiz sl can bs mven i the product speaScation
Results: Pass
Pleaze refer fo the following mble for individual results.
Test Level EUT Crientation Individnal Resuis
Pass Failed
30 A/m (Comtinuoms} LY.E ] O
Fansark:
Calculzred measnremae? nacsrtainty: 7.0%
§TC {Dongguan} Company Lim#sd
84 Farsin S Foosd Dabang, Cooggpuen, Shine. (2 Dada - 533 TR
Tl O TGN BRGNP (TR BR1 R0 Corad - cpanaepar o Movamgs < e s arg
This sepcs wul ot be mpseiorad Ui =B pricr arifer apevsve fras DTY [Dongoae Cor pary Lmiss
For Coradfons of hmaares of il teaf rager, Pt her i e pral o0 | e g
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/r?rg?;niﬁenzhen Co., L. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Report No.: PVAU160721N056-1-R2

SE

STC Test Report

Drate: 2016-02-01 Page 25 of 40

No.: DAII2244]1

3218 Common Mode Disturbance

Tast Requiremeant: EC§I000-4-16
Tast Mathod: IEC §1000-4-16
Severity: OOV 300V

Performance Criferion Requirement: A
Temparanre: =C
Hiommidicy: 2%

Teast Dases) 201601-29
Mode of Operation: 10%% Inad mode

Test Method:
The test was performed in accordmce with IEC §1000-4-14

Test Procedore:
The EUT 15 an PV imwerter, the test was conducted during the 10% load test function to simmlate the
oomnal usage specified by the manufacnmer

Test Setp:

The Gensrator

L

ol

1

ELT

=
H
ais

ETC [Dongguan) Company Lim#ed

B2 Fiarwin Siar P, Dwiang, Comgguan, Chies. (77 Cade - 539 T
T TG A DG ot (0 TOR P OG0 D SRR 09y OOSCEDS | SRR N

This rcad wall ot be mprschores urenis sl pricr aritie. anorovs fran STC (Dongousn; Comany Lmbes
For Corions of i of 9 S raoos, pess el e Sranssd @ e pign

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/snBt?: nal:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

SE

Report No.: PVAU160721N056-1-R2

STC Test Report

Daate: 2016-02-01
No.o DAII22441

Severity Levels for continnous disturbance:

Page 36 of 40

Cpen cirot test voltage

Lawel
Virms.)
1 1
X 3
3 10
4 30
g special

NOTE 1 "X in an open level. Thas level may ko defized =

the prodact standard

Severity Levels for for short doration disturbance:

Lavel

Cipen circut test volmze
Virms)

10

30

130

O T

0

1=

pecial

MOTE [ “X i an open level. Thds el may be defized = the prodact waxdard

Results: Pass
Please refer 1o the following @ble for mdividual resulrs.
Shirt Duration [ Conmon mode)
Test Temunal TestLewvel | Frequency D=l Time Inudmeichanl Biesults
v Hz Pazz Failed
et Powar 300 30 %5 H [H]
Short Duraten [ Difference mods)
Test Terminal TestLevel | Frequency Drwell Time Individual Fesuls
v Pasz Failed
Cufprat Powar 100 il 15 i ] O

ETC (Dongguan| Company Lim#sd

B Tarn e Fows,

Tadarg Coagpoen,
T -0 T BT . T D TR N D Comad

hina, Pl Dot 53 TRy
REEgrger iy MevaTige e g g

Thia rece w10 b mosteicnae L Al ricr srer aeesovd o £ (Dorggue Covepany Lt
Fioa Caneions of bmancs of s el regor, s e i e Svaren! o o age

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City, Guangdong
523942, China
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STC Test Report

Date: 2016-02-01
No.: DAII?244]

319 Dscillatory Waves
Tast Raquiremeant: IECSI00-4-18
Tast Method: IEC 61000418
Severity: L1EV; 1.3V
Performance Criferion Bequirement: B
Temperanis: 2 =C
Himmidicy: 51%
Teast Dases) 201501-29
Mode of Operation: 10%: Load Mode
Test Method:

The test was performed in accordmce with IEC §1000-2-18

Test Procedure:
The EUT &5 an PV imwerter, the test was conducted during the 10%: load test function to simulats the
pomal usage specified by the mamafacmer.

Test Setp:

ﬁl

=

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

HH

H

ETC [Dongguan) Company Limisd
B8 Farsi fiar R, Dutdng; Conggusn, Chiss. (7 Cada - 53 T70)

Tl (B0 AR BTN B T 0 TERA P O Dol - cmeioignes oy Moacege: : e dget o
Thin g wal mof b Mg L i frior st aporovl from STC (onggusny Coopany Lk

Far Corgiicns of iNancs of Tl Sy regom, pan s i £ sl o Homapage

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Report No.: PVAU160721N056-1-R2

[BUREAU |
STC Test Report
Drate: 2016-02-01 Page 38 of 40
No.: DAII22441
Severity Levels for Oscillatory Waves Field:
Test levels for the sdow damped cocillatory wave(100EHz or 1M Hz)
Lavel Common mods Differenmial mode
1 KV
KV
1 (18] 025
] 1 [E]
3 £ 1
4 -
X X X
NOTIE
“a" Tha Vahuwe is tzcreased to 255V for mbstation sqeipment.
“X & an opan kevel, sbovs, tlow o in-betwesn tho othar levaels. This level can be give i the prodnct standasd.
Test levels for the fast damped escillatory wave (ANHz, 10AHz or 300[Hz)
Lawel Commen mode
KV
05
: 7
B +
X X
NOTE -
X7 cam be amy lewsl aboe. below or in-betaesea the other bevals. This Jevwl can b @ive i e produwct saandand.
Resmlts: Pasz
Please refer 1o the followme @ble for mdividual results,
Condactar Lewel & Crsciliation Wumiber of Sarge Individmal Besilts
Palanite : e B i
LAy Frequency Prlses AmEnL Dass Failad
Live - Neuiral 1ALV IMHz s [ [=] [m]
Live - PE 29 %Y M s 60 ] [l
Newml - FE =1 kY Mz 400 £ E ]
R
Calculated measuremset uncartamty: 7.1%
ETC {Dongguan) Company Limfsd
84 Pursin S Fosd, Dadang, Cogpusn, Chins. (2 Coda - 53 TR
T O T B ;O TORY T 525 Corel - dpamepae ooy MOMSDQS e T Ty
This vepc Wl 10 D BEOGLE! LT = 0T witer ancyovik (T DTE (Dongpas, Company Liviee
For Coredions of hmasncs of s ek rages, passss b i e parel o0 e flgs
Bureau Veritas Shenzhen Co., Ltd. No.__34, Chenwulu Sectlon_, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

Dongguan Branch

523942, China
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Report No.: PVAU160721N056-1-R2

JE

STC Test Report

Drate: 2016-02-01 Page 20 of 40
No.: DAII2244]1

3210 DC Veltaze Dips and Inferruptions

Test Requirement: IEC §E000-4-20
Test Method: IEC §1000-4-20

Performance Criterion Requirement: B

Tempanmre 1BC

Humidity: 51%

Test Date(s) 015-01-07

Mods of Crperation: 10%: load mode
Test Method:

The fest was performed in accordance with TEC G1000-2-29

Test Frocedmre:
The EUT iz an PV imverter, the test was conducted dunng the 10% bad st function to sinwdlats the

ETC [Donggusn) Company Limied

B4 Fiarwin Siar P, Diadang, Congguan, Chies. (T Cade - 533 TR
T (0 TRGG BS1Y D0 Tt 100 TOR P10 Dol CogRmQuiger o MOOSCHGS | SAOEEE ST

Thin g arall sof b mpeoored urens sl pricr artiee. aporovad fram STC (Dorgousn Comainy Limbes.
Far Coreitions of N of Snie e recos, peans rafer 0 S, Sraresd @ Hors g

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/snBt?: ni}l:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Report No.: PVAU160721N056-1-R2

SE.

STC Test Report

Drate: 2016-02-01

Page 40 of 40
No.: DAII22441
Severity Levels for DC Voltage Dips and Interruptions fmmonity:
Preferred test levels and durations for voliage dips
Test Test level Duration
8 U {=)
T
40 amd 70 e
Vaoltage dips ar -3.3
x i
X
Preferred test levels and dorations for short interruptions
Test Test level Duration
B Uy (=)
0.001
1003
ok 0.0l
Highepedance Rl
Short infermprons amdiar q = l’
Low impedance 03
1
%
Preferred test levels and duratens for voliage vanatons
Test Test level Duration
8 (=)
85 amd 120 LA
IE: u].:
Wolrage varations &0 and 120 3
ar 10
- X
Results Pass
Please refer to the follewing rable for individual resulrs
Uy =300Vd.c.
Test Level Dnration Event Interval Crration Indnnichal Resalts
e of ) (o} {30} [Times) Pass Failad
o~ 50 10 3 ] ]
Famsorics:
Calculated measuremnent uncarkdnty: 0.13% of ested volizge
Ur - The nomemal sepply voltage
seri2Fnd of Test Report™ ===

ETC (Donggun) Company Limfed

B4 Fiarwin Siar P, Diadang, Congguan, Chies. (T Cade - 533 TR
Tl O T A P 0 TR T OO0 Dol g 0o oonmcnge s ang

Thin reped wal mf b Mo Wi i pricr arties, apcroval fram STC (Dongguy Cavpany Limhas
For Corcitions of INaaarca of s Sy e, posiss nabr 0 ol vl o o pige

. No. 34, Chenwulu Section, Guantai Rd.,
gg:\eauu;/r?rg?;niﬁenzhen Co., Lud. Houjie Town, Dongguan City, Guangdong
99 523942, China
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Report No.: PVAU160721N056-1-R2

SE

STC Test Report
Diate: }016-02-01 Page Al of A3
MNo.: DAMIZI44] AFPFENDIX A
Lizt of Measurement Equipment
Radiated Emivzion
[Adodd e Gerial Mo,
ESCI 100842
: ESC1 101418
Trilog Broadbend Anmens |SCHWASRZEECE  |VULE 5188 OS5
Trilcg-Broasband Anmona |SCHWASRFEECE  |VULE §ifE 5185714
[Edlog Antenna Teseq CBL 6L11D TTOES
Cigmal Amzlife Ailat i) ICHATEE
gl Amgbife Asilat T To4IAILI T4
e : R
e Semi-amadinic| o i i 3;""""]"]"'"5'5 NEEMCD0E Fen 09, 16
Toat Softwr ADT ?E_'I—m“—‘ A A I
Conduocted Emizsion
i Slennfacrarer iodel Mo [Geraal Mo, T Cal
[EN Tas: Raceiver BchdedcSohums 530 100189 Nz 1137
[Felse Limirar Fohdelttciaemz | |ESHI-Z2 100LES Ot 12,15
Arsificial Mam: Network |Bohdekbchwmz | |SSHI-ZS 100071 Apdl 15,15
[Colmzs swote ECHWARZHECE _ [Te0431 TEO21-176_ |fan 0518
Taat safmars ADT ,:E_’ ;—:‘:“‘*— i WA
Harmomics' Flicker
Equipment Mumnfactarer | Medel oo, Serial Na. Lazt Cal Nexr Cal
PRECISION POWER| .. N N N . :
AT YOROGAWA | WT3000 INI0ETY M ILIS Mar 10,16
Tt Sefrwams FOROGAWA ECE1000 WA WA WA
}\Emﬂa_a;::f IMPEDANCE |y o EUR. 018 M [115 Mar 10,18
Electro Static Discharge
qui Naznfncrarer hlodel Na, Gerial Na, Emrc.:. Emm
E=D Canerator TEEED NEG 437 170 [Fak. 03 1% |Fab 0215
Tast Sofwars TESED [vo3.03 WA para MiA
ESD Canemarcr EM TEST Do V1211113355 ug 0617 |Ang OT.1E
Tast Sotvars EM TEST =T WA T WA

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

£TC (Dongguan| Company Lim#esd

B Piaren s Fioeac, Db, Covapguaen, China, (2 Cods: - 503 770
T <0 T B BN i N0 TORY A1F1 003 G-mel - pEIOgNr o Maecegs | RS, TG

Thia recc s Wl or be moecdionds rman win prics e, aoerovd from ST (oo, Corpeny Limied
Foa Curdtons of masncs of s e reGor, peesk et i e Svares o S ge

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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JE.

STC Test Report

Daate: 2016-02-01 Page A2 of A2
No.: DMI22441 AFPPENDIN A
e Manslacrerer  [Medel Serital e i Cal
Sammel Ganamier Agilent NIIEIA Y 0142530 Oct 11,18
Bilog Anteens Teisg CHL 61110 2TOES om. 24,16
|Antemns Log-Penodic CORAD ATSTOIMLIG 0336821 A
Suwitch Contraliar CORAD SCL0M0 1337343 NA
rB;menu'Mm BSE 4247 13954 Now. OE.16
|Powar Esnsor BSE SI01IEMC 33716 Mo, 08,14
Proavar Sansar =t SIO1IEMC 315715 i
|E-Fiald probe Maxda NEM-320 1403CLE
[Powar Azlifiar TESEQ CHA 1150 THHI15
|Powar Asplificr TESEG CHA 3G-10{ T30
|Pomnar i TESEQ (CHA G0 1041204
[Crual Diractional Coeplar |TESEG [T EE
Chual Directional Coepler [TESEQ CH187 ER R
|Crual Tirecticnal Cosplar |TESEG CPHZ MIS130H01
BVADT RS V76 [ X
Tast Soframr ADT oo NA HA
Electrical Fast Trangents
|i.|.1p_: lam; Moddal S Sorial M Tt Call eead Cal
Tustar HAFFELY PEFTH010 13074 May 1115 My 10,16
EFT Couphng Clamp HAFFFLY P2A 30207 By 11,15 May 10,18
Test Soffwam [EAFFELY SWPE40I0 122 HiA MA N4
Surze Immumity
[y lamd EETE Gerlal i Lasl Cal
Ceinbinatita WES|TESEQAG  |CDN 3061 1381 Fam 05,16
[hlad=ls % " = i
Telecom Swoge Moduls [TESEQ AL Mo 3060 ManSama |14 Tan G316
CTRY TESEGD CDN HS5-2 342TS Mov. 13,13
CTN TEEEG CON 1B 30741 Mov. 13,13
Tont Goftwam TESEQ COBM 3061 000 30 13481 A
Tesd Softwam TESEG HWAL 3050 0002.30  |293 MA
Continsons BF Immomity
[ Slas afar turee bt faa. Serial Mi sl Cal Maad Cal.
Simmal Genamator HohdekSchwms  |SMEQS ES040E 008 Cct 11,18
CT Lathi JL-EAEM2 A3 2015 Sep.09.13 Sep. 0B.16
COM[ALTG) TESEQ CON MLE 42 [ 13,13 Fior. 1116
CoH TESEQ THOA TEOHE Apr 07,15 Apr U516
CDN TESEQ THMA 26336 Apr. 0713 Apr. 06,16
CIR TESEQ CTOGA 2156 Apr 07,15 Ape. 06.1€
6d8 S0Watt Anenuater | HUBER-SUHNER. [5206.17 0005 ERELE Oct. 12,13 Dct 11,18
Signal Anplifier HAFFELY [FAMFIC 135584 RN HA
Elactmmagnatic F 5 R s
rejaction Clangs Lasthi EM10L 33640 Sap.0915 Sep. 08,16
C/5 Tast Syatam HAFFELY [P ARE [NEERLCOOE  [WA HA
T 0 e
Taat Softwam ADT EL:“DT—"—" oA A A
ETC {Dongguan| Company Lim&ed
54 P A Pt D, Coengguasn, This. (2 Codde: 53 THY
el 0 TR Bt GOBE T 0 TVEN ST ANY ol - cigaraicrgmi sy Ielorvegs < wee GpNE Ay
This rape s wtail st be mpescioras Ure s wi prior erviee apcrsal P D0 Dhongo e Cooepary Limias
For Careices of maarcd of T S Moo, (st e i e syt o Hore g
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . :
Dongguan Branch Houjie Town, Dongguan Clty, Guangdong _ Fax: +86 769 8599 1080
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Page 114 of 134 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-1-R2

SE.

§TC Test Report

Deate: 2016-02-01 Page Al of A3
No.: DMI22441 APPENDIN A
Power Frequency Mametic Field Immumity
r Meadel B Seriald M, Lasi Cal St Cal
HAFFFLY AMAGLOC 15057 Oct. 12,15 Oct. LIS
WA WA HA [FTA WA
Violiage Dips and Short Interroptions Immumity
Manulzcturcr Iﬁnd.d?h. Seriad P Lasi Cal Mt Cal
HAFFFLY PLINE 1610 130370 Ay 13, 13 May 14, 16
‘California ST Eai S e gy
aoman S0 Lix-400 55194 Agril 8, 15 April 7, 16
. CI e PACS-3 2134 April 1% |Aprl T, 18
Damped Oscillatory Wave Immanity
[Es TP Shialal P Serial B, st Cal [P Cal
ffm‘ E M TEST CTI00NS 1404 fam 15,16 |Fan 14,17
fest synisns
Low Frequency Condoction Harasoment Imommnity
E sl R Garial M st Cal St Cal
|F==ction gezeretor | Agtieat 335214 MY R 582 Afar 04, 15 Mar (3 16
[Azdic ampkEar AE Talhmm ] TIIAOTIZ0363 |Mar0d, 15 Mard3, 16
[V oltmatar Agriear FH401A MY 3T083247 F.Fqb.]!. 15 Feb 14, 15
[rmdie COupimg 01 ] 1 Lo 25
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Control board solder side view
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Display board solder side view
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Test location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Performed dates of test: 2016-07-21 till 2016-08-3 1

Equipment Internal No. Manufacturer Type Serial No. Last Calibration

Power

Analyzer A4080002DG YOKOGAWA WT3000 91M210852 Mar. 07, 2016

AC Source | A7040019DG Chroma 61512 61512000439 | Monitored by Power
Analyzer

AC Source A7040020DG Chroma 61512 61512000438 Mo“'t‘:negl;zﬁfower

DC Simulation | A7040015DG Chroma 62150H-1000S | 62150EF00488 | Monitored by Power

Power Supply Analyzer

DC Simulation | A7040016DG Chroma 62150H-1000S | 62150EF00490 | Monitored by Power

Power Supply Analyzer

DC Simulation | A7040017DG Chroma 620028 620028EF00120 | Monitored by Power

Power Supply Analyzer

RLC Load A7150027DG Qunling ACLT-3803H | 93V002869 Momt%(]a;;;gower

ScopeCorder | A4089017DG YOKOGAWA DL850-H-HC 91N726247 Sep. 11, 2015

Isolation A1490008DG YOKOGAWA 701901 1 Oct. 21, 2015

voltage probe

Isolation A1490009DG YOKOGAWA 701901 1 Oct. 29, 2015

voltage probe

Current A1060007DG | YOKOGAWA CT200 1130700012 Jan. 20, 2016

transducer

Current A1060007DG YOKOGAWA CT200 1130700012 Dec. 01, 2015

transducer

Current A1060008DG YOKOGAWA CT200 1130700017 Nov. 16, 2015

transducer

Current A1060009DG YOKOGAWA CT200 1130700019 Nov. 16, 2015

transducer

LCR Hitester | A1060006DG HIOKI 3535 120112505 Mar. 06, 2016
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