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Report No.: PVAU160721N056-1-R4
[2F:1{1 3 Yo F- 3 : SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL 1600TL 2200TL 2700TL 3000TL
Input DC Voltage [V]: 90-400, max. 450 100-480, max. 500
MPP input DC Voltage [V]: 110-380 165-380 170-450 210-450 230-450
Input DC current [A]: Max. 10 Max. 13
Output AC Voltage [V]: 230, 50Hz

Output AC current [A]:

Max. 4,5 Max. 7,0 Max. 9,5 Max. 11,5 Max. 13,0

Output power [W]:

Max. 1000 | Max. 1500 | Max.2000 | Max. 2500 | Max. 2800

Testing Location ........cccceevieeiiinnnes :
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Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch

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

Date Internal reference Modification / Change / Status Revision
2016-08-26 Sean Tu Initial report was written 0
2016-08-31 Sean Tu - Add Inverter topology DRM mode marking R1

- Correct the Verdicts of clause 6.3.5.3 and 6.3.5.4
- Add the deviation tests of New Zealand
2017-07-20 James Huang Add the test results in table 7.3. R2
2018-03-07 James Huang Update the software version to V4.30 due to add the R3
IEC 62116 test mothod for clause 7.3.
2019-07-09 Dora Zhang - Add the test result for clause 6.3.2.3. R4

- Update the information of the Applicant,

Manufacturer and Factory
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Test items particulars

Equipment mobility..........cccccveeennee :
Operating condition .........cccceeevveeenne :
Class of equipment .........ccccceeereennne :
Protection against ingress of water .. :

Mass of equipment [Kg]........ccceeeenee :

Permanent connection
Continuous

Class |

IP65 according to EN 60529

SOFAR 1100TL, SOFAR 1600TL: 11kg

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

Test case verdicts

Test case does not apply

Date(s) of performance of test ......... :

to the test objecCt.......cccveviiieininieen. : N/A
Test item does meet
the requirement .........ccccevvieeeeiinenn. : P(ass)
Test item does not meet
the requirement .........ccccevvieeeenineen. : F(all)
Testing
: . . 1) 2016-07-21
Date of receipt of test item ............... L 5)2019-06-27

1
2

2016-07-21 till 2016-08-31
2019-06-27 till 2019-07-08

—_ — — ~—

General remarks:

The unit was reviewed to

compliance.

- Test Results

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.

This Test Report consists of the following documents:

- Annex No. 1 — EMC Test Report
- Annex No. 2 — Pictures of the unit

- Annex No. 3 — Test equipment list

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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

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

523942, China
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Copy of marking plate:

S¢YFAR S¢FAR SYFAR
Sok. AR =0 Aam = TN )

PV Grid Inverter SOFAR 1100TL PV Grid Inverter SOFAR 1600TL PV Grid Inverter SOFAR 2200TL

Maximum DC input veltags 4504 Maximum DC input voltage 450V Maximum DC inpul vollage 500V
DC voltagerange S0- 400N DC voliage range - v
Maximum DC input current 10A Maximum DC input current
MaximumPVlsc 124 Maximum PV Isc -
Nominal Grid voltage LIN/PE 230\~ Neominal Grid voliage
Maximum AC output surrent ::: TA Maximum AC output currarit
Nominal Grid frequency S0Hz Nominal Grid frequency
Maximum AC output power 1500W Maximum ACeutputpower — Z000W.
Powerfactor 1 Power factor 1
Ingress protection 1P&5 ;;Er;;;;r;!;c-!-l;n- ---------------------------- I -F-’ES-S-
ey aedrn | | e i

Protective class Clags | Protective class Class | Protective class Class |

Manufacturer: Sherzhan SOFARSOLAR Co, Lid,
Made in China

VDED128-1-1 VDE-AR-N 4105,GB 32 ENSD438,
CIV11 ASATTT, RD1 808 UTE C15-7 1241

[HACEASA AE

Manufasturer; Shonzhen SOFARSOLAR Cao., Lid
Made in China

VDED126-1-1,VDE-AR-N 4105, GB Y2 ENSO438,
C10/11, AS4777 RDE99, UTE C15-712-1

HACEADAAEZ

Mamufaclures: Shenchen SOFARS0LAR Co., Lid.
Made in China

VDED126-1-1 VDE-AR-N 41056632 ENS0438,
CAW11, ASATIT RD1609 UTE C15-7121

[HACEALA AR

SSENR
SOFAR 2700TL

PV Grid Inverter

PV Grid Inverter

S¢FAR

=== TR

SOFAR 3000TL

Maximum DC input valtage 500V Mazimum DC input vollage

DC voltage range 100-480V DC voltages rangs

Maximum DC input current 13A Maximum DC input current

Maximum PV lsc 154 Maximum PV Isc

Narminal Grid vallage L/N/PE 2300V~ MNominal Grd voltage

Maximurm AC oulpul currant 11.54 Maximum AC outpul current

Nominal Gid frequancy 50Hz Maminal Grid frequency

Maximum AC output power 2500W Maximum AC output power

Power factor 1 Power factor 1
Ingress protection IP65 Ingress protection _I_J;EE:
Dperating lemperaiure ranga -25-+60°C Operaling temperaiuse ranga -25-!-_5_{_3_"_(.:
Protective class Class | Protective class C;_s_sul

Manufacturer; Shenzhen SOFARSOLAR Co,, Lid,
Made in China

VDEQ126-1-1,VDE-AR-N 4105,GB 32 ENSD42E,
C10/11,AS4777,RO1699, UTE C15-7 1241

HACEADA AE

Manufaciurer; Shanzhen SOFARSOLAR Co.,, Lid
Made in China

VDED 26-1-1,VDE-AR-N 4 105, GBY2 ENS 0436,
C10/1,ABITTT, RD1699,UTE C15-7T12-1

(HACEALAAE

DRMO
DRM3 ‘ |:|

[omur | []
[orwe | ]

o ][]
o ][]

DRM6 D

DRM7 D

DRM8 D
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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.

1
ﬂ’r_ Input |/ :: — — ro {77 o | Output ] - L
DC-Switchl = E . J_;: i i.! T B
inmmuuh: - i : | i/...\ T-”.' y .'I_'I 2 N
2V Filter -——I S N I B [ .
_ a o bobode i
EWe P b : o |
insulation [~ VoA = i ¢ L& GFCI
a1 1 B i 5l g e - | =
2E 3 E 2 S & o 4 Bigz g
A 5 Z§ 5 B H3E g
o N i I L = = A ALE R, @
AUX- | SH §
> Main-DSP Slave-DSP
Power

RS-485,Dry-relay,

[ —_ e : 1 3 P
LCD Display <_ J> ARM controller N WiFi(optional)

Figure 1 Block digram

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

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

The Slave DSP (UC35) is measures the grid voltage, AC current, grid frequency and residual current, also
can switch off the relays (RYP2-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: V4.30

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;}ea“u;/ﬁrgf‘:niﬂe”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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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 table

SOFAR SOFAR SOFAR SOFAR SOFAR

1100TL 1600TL 2500TL 2700TL 3000TL
Boost inductor 2,6mH 2,6mH 1,9mH 1,9mH 1,9mH
Resistor (RP105, RP108 220ohm / 220ohm / 200o0hm / 200o0hm / 200o0hm /
/RP189,RP109) 10Kohm 10Kohm 7,5Kohm 7,5Kohm 7,5Kohm
EEB(LDJEISC aé)g(F:)lZc;r (ECP1, 2 pcs 2 pcs 3 pcs 3 pcs 3 pcs
Inverter inductor 3,4mH 2,3mH 2,1mH 1,5mH 1,3mH
Resistor (RP118, 499 Q, 1 KQ, 1 KQ, 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.

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

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

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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AS/NZS 4777.2 — 2015

Clause

Requirement — Test

Result - Remark

Verdict

GENERAL REQUIREMENTS

P

Electrical safety

P

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.

P

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
523942, China
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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.

5.3

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 50383, 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.

5.4

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

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

5.5

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.,
Houjie Town, Dongguan City, Guangdong
523942, China
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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 N/A
a.c. output current shall be generated and
injected into the three-phase electrical
installation as a three-phase balanced

current.
6 OPERATIONAL MODES AND MULTIPLE MODE INVERTERS
6.1 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 See appendix table 6.2.

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

The inverter shall detect and initiate a See appendix table 6.2. P
response to all supported demand
response commands within 2 s. The
inverter shall continue to respond while
the mode remains asserted.

6.2.2 Interaction with demand response See below. P
enabling device (DRED)
The inverter shall have a means of Considered. P

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

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

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

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 P
quality at the point of connection with the
customer installation; or

(b) provide characteristics which are P
outside the typical operation of an inverter
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;;ea“ugﬁrgf:niﬂe“me“ Co., Lid. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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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

See appendix table 6.3.2.3.

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

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.

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
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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

(i) 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
default.

N/A

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

N/A

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

N/A

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

N/A

Multiple mode inverters shall be arranged
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.

N/A

When the multiple mode inverter is
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.

N/A

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
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%.

N/A

6.4.3

Volt—watt response mode for charging of
energy storage

No energy storage system in the N/A

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.

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

Considered.

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

(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.

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

Considered.

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.

(a) Undervoltage and overvoltage
protection.

See appendix table7.4.

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

See appendix table7.4.

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.

752

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 Vnom-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 P
variations
7.5.3.1 Response to an increase in frequency

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

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

The power level present at the time the Considered. P
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.

This is expressed in the equation below: See appendix table 7.5.3.1. P
f—50.25
Pou :Pref 1- .( _ ),.
faop —50.25

where

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

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

f = frequency between 50.25 Hz and fstop

When the frequency exceeds fstop the
inverter power output shall be ceased (i.e.

o0w).

The default set-point for fstop shall be 52

Hz.

Unconstrained power operation may See appendix table 7.5.3.1. P

recommence 6 min after the frequency
returns to and remains at less than 50.15

Hz.

7.5.3.2 Response to a decrease in grid frequency N/A
This requirement applies only to inverters | The EUT wihout energy storage. N/A
with energy storage.
The inverter shall be capable of charging N/A
the energy storage between 49.75 Hz and
52.0 Hz.
The power input level for charging present N/A

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.
This is expressed in the equation below: N/A
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘é;ea“ugﬁrgf:niﬂemhe“ Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 18 of 137 TEST REPORT AS/NZS 4777.2 VER.O



LFL
VERITAS

Report No.: PVAU160721N056-1-R4

(49.75-f
Poharge = Pref [l 5 )
: (49.75 - fsiop—cn )

where

Pcharge = charge rate of the storage
element for a frequency between 49.75
Hz and fstop—CH

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

f = frequency between 49.75 Hz and fstop-
CH

When the frequency falls below fstop-cH,
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 shall require the use of a tool and
against inadvertent or unauthorized special instructions provided to
tampering. Changes to the internal authorized personnel.

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

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 AS/NZS 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
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.
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8.5 Testing combinations The inverter is single phase type, N/A

and it should not be used in parallel
and multiple phase installations.

8.5.1 Single-phase combinations The inverter is single phase type, N/A
and it should not be used in parallel
and multiple phase installations.

Single-phase parallel combinations of N/A
inverters shall be tested for combinations
with total rated current (lrated) equal to or
up to the maximum of 6 A per phase.

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

6

N = ——
[raied
where

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

lrated = 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.

8.5.2 Single-phase inverters used in three-phase| The inverter is single phase type, N/A
combinations and it should not be used in parallel
and multiple phase installations.

For single-phase inverters with rated N/A
current (lrated) 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)].

Single-phase inverters with rated current N/A
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).

8.5.3 Required tests for multiple inverter The inverter is single phase type, N/A
combinations and it should not be used in parallel
and multiple phase installations.

Any single-phase inverter used in a N/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.

8.5.4 Multiple inverters with one automatic The inverter is single phase type, N/A
disconnection device and it should not be used in parallel
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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

| V| T

Photovoltaic

Vmax PV (absolute maximum)

450Vdc for SOFAR
1100TL,SOFAR 1600TL;

500Vdc 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. or d.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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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, Il or llI) 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.
9.24 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 | 5 |[EC 62109-1, IEC 62109-2 must
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
Type B RCD, the inverter shall be marked | (RCDs) is integral part of inverter.
with a warning. The warning shall be An applicable test report according
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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: ATYPEBRCD 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:9.5a.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 IlI) Class | P
Over voltage category PV side:OVC II; P

AC side:OVC Il
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-ISLANDING P
G PROTECTION) TESTS (Normative)
APPENDIX LIMITS FOR SUSTAINED OPERATION (Normative) P
H
APPENDIX | | DEMAND AND POWER QUALITY RESPONSE MODE TESTING INCLUDING P
DISCONNECTION ON EXTERNAL SIGNAL (Normative)
APPENDIX J | MULTIPLE INVERTER TESTING (Normative) N/A
APPENDIX RELATED DOCUMENTS (Informative) P
K
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
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Test Results

5.5 Power factor
Appendix B Power factor test

SOFAR 1100TL

Rated Output Current

Mode Meausrement

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 3000TL

Rated Output Current
Mode

Meausrement

15+/-5%

25+/-5%

50+/-5%

75+/-5%

1004/-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
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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) - - - - -
:i-ri?td vrms (V) : : i i i
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 P
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 P
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)
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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 \ 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
V fundamental V 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%
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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 Plt = 0,65
Test value 0,07 0,07
SOFAR 3000TL
Phase 1
Limit Pst=1,0 Plt = 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.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;}ea“u;/ﬁrgf‘:niﬂe”Zhe” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 34 of 137 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-1-R4

5.8 Transient Voltage Limits (phase to neutral) P
Appendix D Transient Voltage Limit Test
10+/-5% Output Power (VA) 50+/-5% Output Power (VA) 100+/-5% Output Power (VA)
Duration (s) Line t?vr;eutral Duration (s) Line t?vr;eutral Duration (s) Line t?vr;eutral
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
£00 580
L T8
500 “""-.‘ 470
SO~ 420
See—a 390
378.7 e
400 338.2 . 356.6 ==
[ 3 - TN 286.7
300 < '.»' < - oA ~——o -
> -7 ST ese===o=H 2704
PLAIN -7 2941 N
& \\\ ,‘
200 S E———
231.6 S 185L,7
h |
100
0 T T T 1
0.002 0.006 0.02 0.06
=@==-Limit =-=10%Pn ==A==50%FPn <= = 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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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
(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 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)
Test value Single Single Single Single 17.0 Single Single
phase! phase! phase! phase! phase! phase!
1100 0.025
1000 - 0.02
900 - 0.015
800 - 0.01
700
- 0.005
g 600 5
-0
£ 500 a
- -0.005
400
300 -0.01
200 -0.015
100 - -0.02
0 T T T T T T T _0025
1 121 241 361 481 601 721 841
Time_[s]
Power [W] =—IDC_[A] Limit IDC_[A]
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
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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)
Single Single Single Single Single Single
Test value phase! phase! phase! phase! 61,0 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
Testvalue phase! phase! phase! phase! 60,0 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
Testvalue phase! phase! phase! phase! 62,0 phase! phase!
3300 0.08
3000
- 0.06
2700
2400 - 0.04
2100 = 0.02
g 1800 5
-0
& 1500 a
1200 - -0.02
900 . 004
600 .
e e A L e L L IV P R
300
0 T T T T T T T '008
1 121 241 361 481 601 721 841
Time_[s]
Power [W] e===|DC_[A] ===LimitIDC_[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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6.2 Inverter demand response modes (DRMs)

Switching time limit : 2s

Appendix | Demand and power quality response P
Measurement
Mode Requirement Real current Reactive Switching Time Result
(A) current (A) (s)

DRM 0 Opgrate the disconnection 12,524 0,448 0,944 P
device

DRM 1 | Do not consume power N/A N/A N/A N/A

DRM2 | 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

DRM 3 than 75% of ratgd 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 | consumption (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

DRM 7 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)

Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 207,3 220,0 250,1 265,1
P (W) 2968,1 29942 2888,6 593,2
P/Prated (%) 98,94 99,81 96,29 19,77
96.29% ‘\
g \
B \
19.77%
Voltage_[V]
=P /P1_[$%6] m—gLirnil —e—[Limil

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 (New Zealand Default Setting) P
Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 207,2 220,1 244 1 255,0
P (W) 2,966 2,993 2,940 0,606
P/Prated (%) 98,86 99,78 98,01 20,19
110
\

100 == — - \
98 86 99.78
920 98.01\\
80

70 AN
0 A\

. N\
30 \\\
20 \&

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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6.3.2.3 Volt-var response mode (Australia Default Setting) P
Test value a) Vi b) V2 c) V3 d) V4
Voltage (V): 207,29 220,29 250,12 264,99
Q (kVar) 0,917 0,100 0,125 -0,912
var / rated VA (%) 30,57 3,33 4,17 -30,4
Volt-var response mode for Australia
30.57
“““\\h\‘
M“‘“\_‘ 3.33
N\
LN
\\
N304
‘\-;:
VA[%]
Note:
1. The percentage var/VA level leading is the inverter sourcing vars to the grid, whereas the percentage
var/VA level lagging is the inverter sinking vars from the grid.
2. Inverters may provide a range up to 100% leading or lagging.
3. % of rated apparent power use for test.
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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6.3.2.3 Volt-var response mode (New Zealand Default Setting) P
Test value a) Vi b) V2 c) V3 d) V4
Voltage (V): 207,39 220,3 24414 255,23
Q (kVar) 0,911 0,100 0,103 -0,914
var / rated VA (%) 30,37 3,33 3,43 -30,47

Volt-var response mode for New Zealand

VA[%]

Note:

1. The percentage var/VA level leading is the inverter sourcing vars to the grid, whereas the percentage
var/VA level lagging is the inverter sinking vars from the grid.

2. Inverters may provide a range up to 100% leading or lagging.

3. % of rated apparent power use for test.

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

6.3.5.3.2 Test (a): Soft ramp up after connect or reconnect

Time measurement from 0% to

100% Pratea (min) 353s
WGra 8,5W
Limit Wara: (Default . 16,670/0) 17%
3300
3000 » #
J" ” e
2700 7 -~
I’ / II
”
2400 v 7 -
” ”
- -~
2100 ’,7 ’,f
” ”
1800 S o’
ad / ol
1500 ',’/ ,/'
- P
1200 =7 _’
L4 -
II /p'
900 -
L / R
- -
600 o s
L4 -~
I’ / -
300 7 >~
7 /l"
0 < -
—300 T T T T T T T
1 61 121 181 241 301 361 421
Power_[W] === =Setting power_[W] ====]imit power_[W]

6.3.5.3.3 Test (b): Change in a.c. operation and control (DRM control only)

DRM mode N/A N/A

Power change (%) Increase: % to % Decrease: % to %
Time measurement N/A N/A

Wara N/A N/A

Limit Wara: (Default : 16,67%) N/A N/A

N/A

6.3.5.3.4 Test (c): Change in energy source operation (only for multiple mode inverters with energy
storage)

DRM mode DRM O N/A

Power change Increase: 0 %to 100 % Decrease: % to %
Time measurement 353 s N/A

Woara 8,5 N/A

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Limit Wara: (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 Y% Decrease: % to Y%
Time measurement N/A N/A
Wara N/A N/A
Limit Wara: (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 Load 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
1004/-5% 2,980 0,514 2s

Light electronic load:

R ———
WHainz10.0K 1HS/s 1s/div

=1,0000 &

~10000.000ns i 0.000ns
Ed 1.0000° 4 ' <Zoon1> +200ms/div

-1.0000 4

-4.817999s

Light Electronic Load:

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+/-
5%.

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

. R [ Aicgiode - Normal
Position : 0. § ! § Wain:10.0H 1HS/s 1s/div

CH4 2.5000 A ‘M
i

—2.,5000 &

=10000.000ms . 0. 000ms
] Z.5000 A : <Zogm1> «200ms/cliv

=2,5000 &

-5149, 9993

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%:

e LU splay i Zoom1:1.0M :
cH : 5.000A/div M sooks/s  es/div
Position : 0.00 div § ! § Main:10.0K 1HS/s 1s/div

CH4 5.0000 A <Main>

-5.0000 4

0.000ns

=20000.000nms .
] 5.0000 A : <Zogm1> «200ms/cliv

=5,0000 &

X100 -7.385998s
X2
219,998 A%

TR — SR : ‘
2016/08/03 19:45:09.180861 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 ® Run on p
No | (% of EUT | (% of Quin (% of (% of Time (W)T Qf Voc | 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| TestAatlIB
5 100 100 -5 0 303 1499 | 0,97 |340,5| TestAatlIB
6 100 100 -5 +5 286 1499 | 0,99 | 340,5| TestAatlB
7 100 100 0 -5 285 1499 | 0,99 | 340,5| TestAatlB
8 100 100 0 +5 348 1499 | 1,04 | 340,5| TestAatlB
9 100 100 +5 -5 369 1499 | 1,04 |340,5| TestAatlIB
10 100 100 +5 0 301 1499 | 1,07 | 340,5| TestAatlIB
11 100 100 +5 +5 347 1499 | 1,10 | 340,5| TestAatlIB

Parameter at 0% L= 108,71 mH R= 35,29 Q C=90,26 puF

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 Peut: EUT output power

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

%) 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 2

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

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

6) 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.: PYAU160721N056-1-R4

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 Pac 0% and Qac 0% reactive load and 100% nominal power
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1(z 100ms
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Report No.: PVAU160721N056-1-R4
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
Peut ! I(I):{ae da?E/lvgf Pac 2 Qac® Run on p
No | (% of EUT L it (% of (% of Time (W)T Qf Ve Remarks®
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 356 912 1,00 | 262,5 | TestBatlIB
13 66 66 0 -4 347 912 1,00 | 262,5 | TestBatIB
14 66 66 0 -3 407 912 1,01 262,5 | TestBatIB
15 66 66 0 -2 443 912 1,01 262,5 | TestBatIB
16 66 66 0 -1 333 912 1,02 | 262,5 | TestBatlIB
2 66 66 0 0 379 912 1,02 | 262,5 | TestB atBL
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 | TestBatlIB
20 66 66 0 4 448 912 1,04 | 262,5 | TestBatlIB
21 66 66 0 5 303 912 1,05 | 262,5 | TestBatIB
Parameter at 0% L=177,44 mH R= 58,00 Q C=55,24 uF
Indicate additional shut down time included in above results.
. . ; . . 20ms
(Disconnection device operation time)

Note:

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

Y Peut: EUT output power

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

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

4 BL: Balance condition, IB: Imbalance condition.

Condition B:

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

EUT input voltage 9 = 50 % of rated input voltage range, +10 %

5 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-R4

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 Pac 0% and Qac 4% reactive load and 66% nominal power
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Report No.: PVAU160721N056-1-R4
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 ¥ Reacglve Pac 2 Qac® Run on
o load (% of o o . Peur 4
No | (% of EUT QLin (% of (% of Time (W) Qf Voe Remarks*
rating) 6.1.d) 1) nominal) | nominal) (ms)
22 33 33 0 -5 349 439 0,99 | 184,5 | TestCatlB
23 33 33 0 -4 361 439 1,00 | 184,5 | TestCatlIB
24 33 33 0 -3 397 439 1,00 | 184,5 | TestCatlIB
25 33 33 0 -2 389 439 1,01 184,5 | TestC atIB
26 33 33 0 -1 352 439 1,01 184,5 | TestC atIB
3 33 33 0 0 325 439 1,02 | 184,5 | TestC atBL
27 33 33 0 1 357 439 1,02 | 184,5 | TestCatlB
28 33 33 0 2 327 439 1,03 | 184,5 | TestCatlB
29 33 33 0 3 306 439 1,03 | 184,5 | TestC atlIB
30 33 33 0 4 349 439 1,04 | 184,5 | TestCatlIB
31 33 33 0 5 310 439 1,04 | 184,5 | TestC atlB
Parameter at 0% L= 370,08 mH R= 120,50 Q C= 26,36 uF
Indicate additional shut down time included in above results.
; . X . X 20ms
(Disconnection device operation time)

Note:

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

" Peut: EUT output power

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

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

4) BL: Balance condition, IB: Imbalance condition.

Condition C:

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

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

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

6 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

M 1.00s

"'Z 100ms

= SXE
233.2 2332 .
1.946  1.946  0.000 |

Disconnection at Pac 0%? and Qac -3% reactive load and 33% nominal power

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

i n;J' 32.0 vi"

EEE] 201-4"‘
16:51:57
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Report No.: PVAU160721N056-1-R4
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 2 Qac® Run on p
No | (% of EUT | (% of Quin (% of (% of Time (W)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 TestAat B

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

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

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

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

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

Y Peut: EUT output power

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

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

4 BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum 9

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

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

6) 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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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 Pac 0% and Qac 0% reactive load and 100% nominal power

000 —
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Report No.: PVAU160721N056-1-R4
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
1) ;
TCI,E/UTOf I(?ae da?j/'vce)f Pac 2 Qac® | Runon
No EEJT QL ir: (% of (% of Time | Peut(W) Qf Vbc Remarks?
rating) 6.1.d) 1) nominal) | nominal) (ms)
32 66 66 0 -6 95 1771 0,97 315 Test B at IB
12 66 66 0 -5 116 1771 0,98 315 TestB at IB
13 66 66 0 -4 95 1771 0,98 315 TestB at IB
14 66 66 0 -3 131 1771 0,99 315 TestB at IB
15 66 66 0 -2 150 1771 0,99 315 TestB at IB
16 66 66 0 -1 233 1771 1,00 315 Test B at IB
2 66 66 0 0 477 1771 1,00 315 | TestBatBL
17 66 66 0 1 200 1771 1,01 315 TestB at IB
18 66 66 0 2 387 1771 1,01 315 TestB at IB
19 66 66 0 3 165 1771 1,02 315 TestB at IB
20 66 66 0 4 217 1771 1,02 315 TestB at IB
21 66 66 0 5 139 1771 1,03 315 Test B at IB
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 Peut: EUT output power

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

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

4 BL: Balance condition, IB: Imbalance condition.

Condition B:

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

EUT input voltage 9 = 50 % of rated input voltage range, +10 %

5 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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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 Pac 0% and Qac 0% reactive load and 66% nominal power
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Report No.: PVAU160721N056-1-R4
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, Un=230+/-3Vac
RLC consumes inverter real power within +/- 3%

Test conditions Distortion factor of chokes < 3%

Quality =1
Disconnection limit 0,5s
Reactive
No (°/f cEJlf]TE1l)JT 'OaS (% of F?Cozmz (()"203 R'Il'Ji?nzn PEUT | of | Voc | Remarks®
rating) 6.1 _Ld|)n1 ) nominal) | nominal) (ms) (W)
33 33 33 0 -6 88 828 0,97 | 247 | TestCatlB
22 33 33 0 -5 213 828 0,98 | 247 | TestCatlB
23 33 33 0 -4 72 828 0,98 | 247 | TestCatlB
24 33 33 0 -3 136 828 0,99 | 247 | TestCatlIB
25 33 33 0 -2 222 828 0,99 | 247 | TestCatlIB
26 33 33 0 -1 408 828 1,00 | 247 | TestCatlB
3 33 33 0 0 499 828 1,00 | 247 | TestCatBL
27 33 33 0 1 304 828 1,01 247 | TestCatlB
28 33 33 0 2 184 828 1,01 247 | TestCatlB
29 33 33 0 3 218 828 1,02 | 247 | TestCatlIB
30 33 33 0 4 100 828 1,02 | 247 | TestCatlB
31 33 33 0 5 69 828 1,03 | 247 | TestCatlB
Parameter at 0% L=202,14 mH R=63,89 Q C=50,00 pF

Indicate additional shut down time included in above results.
(Disconnection device operation time)

20ms

Note:

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

Y Peut: EUT output power

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

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

4) BL: Balance condition, IB: Imbalance condition.

Condition C:

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

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

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

6) 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 Pac 0% and Qac 0% reactive load and 33% nominal power
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7.4 Voltage and frequency limits (passive anti-islanding protection) P
Appendix G2 Under- and over-voltage trip settings 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 180,6 180,4 180,2 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 > 260 V <=2s >=60s
Actual setting 260,0 2,0 60,0
Trip value 260,9 260,4 260,7 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 265,4 265,9 265,4 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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Report No.: PVAU160721N056-1-R4
7.4 Voltz_lge and frequency limits (passive ar_1ti-is|a_nding protection) _ P
Appendix G3 Under- and over-frequency trip settings 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 47,00 47,00 47,00 1,720 1,620 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 44,99 44,99 44,99 1,715 1,620 1,620 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 52,02 52,02 52,02 0,124 1,440 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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Diagram of under-frequency protection (for Australia)
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Diagram of under-frequency protection (for New Zealand)
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Diagram of over-frequency protection
! 40.000m, (iV e Zoom1=1.04
GH4 200 . 0mA/div AcqMode : Normal
Position = 0.00 div ! § ! Main:10.0H 1MS/s 1s/div

thi 50000 Foom1 : 0.40div

-500.00%
200.00m

1000000015 0.000ms
il <Zaun> «100ms/div

-500,00%
200.00m

-4.692999s
-4.539999s
5109, 9931s : 153.000ns | _4109.9991

S
13.236089

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;}ea“u;/ﬁrgf‘:niﬂe”Zhe” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 65 of 137 TEST REPORT AS/NZS 4777.2 VER.O




Report No.: PVAU160721N056-1-R4

7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variations P
Australia

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

) Setting Vnom_max [V] 255,0
Setting values :
Settlng T disconnection [S] 15,0
Test:
Step 1. The voltage is set to Vnom_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
1sttime 255,7
Phase 1 Mou time 2554
3 time 255,4
3 1t Single ph
ime Ingle phase 1. Disconnection should take place.
Phase 2 | 2" time Single phase
31 time Single phase 2. Voltage within +/1 % of the set-point.
1sttime 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 Vhom_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
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7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variations P
New Zealand

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

) Setting Vnom_max [V] 248,0
Setting values :
Settlng T disconnection [S] 15,0
Test:
Step 1. The voltage is set to Vnom_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
1sttime 248,3
Phase 1 Mou time 248,3
3 time 248,3
3 1t Single ph
ime Ingle phase 1. Disconnection should take place.
Phase 2 | 2" time Single phase
31 time Single phase 2. Voltage within +/1 % of the set-point.
1sttime 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 Vnhom_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
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Report No.: PVAU160721N056-1-R4

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 [KWT]: 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 [%]: 0.00 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 | 1) 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 [kW]: 0.970 0.890 0.800 0.720 0.630 0.550 0.460
AP/Psetpoint [%]: -0.52 -0.33 -0.48 -0.29 -0.43 -0.24 -0.38
30s mean value | o) 51,55Hz | p) 51,65Hz | q) 51,75Hz | r) 51,85Hz | s) 51,95Hz | 1)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 [%]: -0.52 -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 [kW]: 0.030 - 0.010 - - - -
AP/Psetpoint [%]: 1.00 - 0.33 - - - -
Limit Wgra: +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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7.5.3.1 Response to an increase in frequency (continued)

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 [KWT]: 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 [%]: -0.562 -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 [kW]: 0.96 0.88 0.79 - - - -
AP/Psetpoint [%]: -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 | o) 50,05Hz - -
Frequency [Hz]: 50.85 50.65 50.45 50.25 50.05 - -
Psetpoint [KWT]: 0.805 0.805 0.805 0.805 0.805 - -
P [kW]: 0.795 0.795 0.795 0.795 0.797 - -
AP/Psetpoint [%]: -0.347 -0.356 -0.352 -0.347 -0.289 - -
Limit Wara: +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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STC {Dongguan) Company Limited

CERTIFICATE OF COMPLIANCE

Reference Number: EMC-D162995C0OC

APPLICANT:

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

China.

DESCRIPTION OF SAMPLE:

Product: PV Inverter

Marufacturer: Shenzhen SOFARSOLAR Co., Lid.
34-1, Huake Building, East Technology Park, Qiacdang Road,
Nanshan District, Shenzhen, China.

Maodel Mo.: SOFAR 3000TL

Additional Model No.: SO0OFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL, SOFAR 2700TL

Brand Mame: SOFAR

Omigin: China

Applicable Standardis) with amendments:
EMG1000-8-3: 2007 +A1: 2011, ENG1000-8-2: 2005
EME1000-3-2- 2014, ENG1000-3-3: 2013

REFEREMCE TEST REFORT NUMBER: DM122441.
This Certificate shall be used in conjunciion with the abowve 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.
Date: 2016-02-01
BlectroMagnetic Compatiblity Department
For and on behalf of
5TC (Dongguan) Company Limited
www.dgsic.ong
O
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(( Dwtsche
STC Test REI]GIT Akkredieningsaeiis
D-Pi-12324-01-00
Diate: 2016-02-01 Fage 1 of 40
No.o DAMI22441
Applicant: Shenzhen SOFARSOLAR Co., Ld

3A-1, Huske Building, East Technology Park, Cisoxiang
Road Wanshan Dismict, Shenrhen Chinas.

Description of Sample(s):  Submuitted sample(s) said to be
Product: PV Inverter
Erand MName: SOFAR
Model Number:  SOFAR 3000TL
Additional Model SOFAR 1100TL, SOFAR 1600TL,
Humber(s): SOFAR T0TL, SOFAR 2TOOTL

Date Sample(s) Received:  2015-11-27
Date Tested: 2015-12-01 to 2016-01-30

Investigation Requested: Test for compliance with EMC requirements of
ENG1000-6-3, ENG1000-6-2, ENGIOD0-3-2, ENGLIO0-3-3.

Concuaon(s): The submitted product COMPLIED with the requirermants
of EMG1000-5-3: 2007 +AL: 2011, ENG10D0-6-2- 2005,
EWSI000-3-2: 2014, ENG1000-3-3: 2013, The EMC tests weare
performed i accordance with the standards descmibed showe
and on Section 2.2 m this Test Report.

Remark{s): Deutsche Akkreditenmessielle GmbH (DAKES) has
accredited this lsboratory for specific laborstory activites as
listed in the directory of acoredited laboratories
(D-FL-12121-01-000

ETC [Donggun) Company Limdisd

'Sl Fiar S Ficsac, T, Coagguuan, Chien. (7 Cade:* B3 TR
Tl B ORGP B0 T B R -l - cgmieiinic coy Hlomaege { e cgain o

This el ok b Bpeodcna Lr s s prior wetier apcvos from 5TT (Dongguen Covpany Limias.
For Canitions of hmastnce of this et regor, pns sshr b the ovansal o Slors pge.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘;;ea“ugﬁrgf:niﬂemhe“ Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 76 of 137 TEST REPORT AS/NZS 4777.2 VER.O



BUREAU
VERITAS

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

STC Test Report

Diate: 2016-02-01
No.: DAIIZ244]

CONTENT:
Cover
Content
10 General Details

1.1 Eguipment Under Test [ETT]
Diescripon of Samplads)

12 Date of Order

13 Submitted Sample)

14 Test Dumtion

15  Coumiry of Crigin

10  Technmical Thefails

11 Iovestmtions Reguested

121 Test Standards and Results Summany

30 Test Besmlis

3.1  Emission

31 Immmiy

List of Measrement Equipment
Appendit B
Photograph(s) of Product

ETC [Dongguan} Company Limfed
B2 Farsi dier Fosed, Dadang, Congguen, Chins. (T Coda - 53 TR0y
el B PG E B M 0 THES A Comed - cpmlin oy Moonmcage e e g

Thin g wrall aof b mpeackee i w pricr st apcrove fram STC (Dongouse Campany Limhas
Far Cardiions of INaaarce of i Ry oo, [iesss el i the Drarm! o o kg

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

523942, China
Page 77 of 137

Report No.: PVAU160721N056-1-R4

Page 2 of 40

Paga 1 of 40
Page 2 of 40

Page 4 of 0

Page 4 of 0
Paga 4 of 40
Page 4 of 0

Paga 4 of 40

Pags % of 40
Pags T8 of 40
Pags 7-21 af 40

Paga 2240 of 40

Pags Al-A3 of A3

Pags E1-B% of B2

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

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



Report No.: PVAU160721N056-1-R4

SE

STC Test Report
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10 Cemeral Details

11 Egmipment Under Tesi [EUT)

Deescription of Sample(s)
Product: PV Imverter
Manucharer Shenzhen SOFARSOLAR Co Led
3A-1, Huake Building, East Teckmology Park, Ciaowians Foad,
Wampshan Diistrict, Shenzhen China.
Brand Name: SOFAR
Mindal Mumrher: SOFAR 3000TL
Additional Model Mamber(z): SOFAR 1100TL, SOFAR 1600TL, SOFAR J200TL,
SO0FAR2TMTIL
Fatins:
Model COFAR SOFAR SOFAR SOFAR SOFAR
1800TL 1600TL 2X0TL ZTTL 3M0TL
Chopant data (Grid)
Maximun: AC oatput 1000VA [I1550VA [2I00VA [ 2600VA [ 3000VA
Mazimum AC oatput comeat 4354 [ 7A [234 [ 1134 | EEN
Nommal AC voltage 2V
Grid AT frequency S0HZ
Power factoc 1
Feactive power factor +08
Total harmomic distartion 3%
AC comnection =nd forms Sinele phase
Topest data « solar !
Maximmm DIC power 1100w 1600w R 1700w 3000W
Maximun: DC fpat ourent 104 104 134 1354 154
Max mumber of MPP mackers 1 1 1 1 1
Maximmm DC wolfaps 430V 450w S0V T SO0V
| Operating veltazs mangs RO-250V | BO-450V | 100-300W | 100-300W | 100-500V
MPP macking volfazs mmge BO-S30V | BO450W | 100-300W | 100-500V | 100-500V
Peak power fracking voltage 1E0-450% | 1852350V | 170-300W | 200-500W | 200-500W
[age

ETC [Dongguan} Company Limfted

A Fiari e Pk, T, Covngagrasn, China. (T Cuda. - 531 7708
Tl - (R B D P TV D AR ol - gl oy omaguge: s g oo
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11

13

14

Diate of Order

20185-11-27

SE

STC Test Report

Submitted Samplefs):

1 Sl

Test Duration

2015-12-01 po 2016-01-30

Country of Origin

China

Tid o T B A P 0 TR P AT -l cgailitioni g mnaciages | e et g
Thin rece afl ar b moeadonas L i rice e, apcvov from £TC (Zonggue, S pang e

ETC [Dongguan} Company Limited
B e e Fioeac, Dang, Covaggeaany, Chins. (2 Cades: 533 770
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0 Techmical Details

Report No.: PVAU160721N056-1-R4

SE

STC Test Report

Page & of 40

11 Invesipations Requoested

Perform ElecooMapmen: Interference [EMI] & ElecmoMamnenc Susceptibility [EMS] tests for

CE Marking

11 Test Standard: and Resubs Summary Tables

Test Standards
ENG1000-5-3; 2007 Elacromammetic compatibility (EMC) - Part §-3: Genene standards -
+A1:2011 Enmizsion standard for residential, commercial and Iizhs-industrial
STV ITOnmEnts
ENG1000-6-2: 2005 Elacoo-magmetic compatibility (EMIC) - Part §-1: Grenenc standards -

ENG1000-3-:

2014

Elecimomagmetic compatibility (EMC) - Part 3-1; Limits - Linmics for
harmwonic cuTent ennssicens (Bgoipment inpar coment == 1§ A per phase)

ENG1000-3-3:

2013

Elecoromazmstic comspatibility (EMC) - Bart 3-3: Limits - Lindration of
voliage chanpes, woltaze fucruations and Sicker in public low-voltage
supply systems, for equipment with @ted coment=: 15 A per phase and not
subject to condifional commection

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

ETC [Dongguan| Company Limited
B P Riar. P, Mg, Coogguen, Chins. (2 Code© 5359 Ty

Tl A TG B L P 0 TR A -l - cgailitain oy Monvacage | e gt arg
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Report No.: PVAU160721N056-1-R4

Deate: 2016-02-01 Fage 6 of 40
No.: DAII22441
11  Test Standards and Resalts Summary Tables
EAISSION (EN 61000-6-3:200T+AT:2011)
Fesulis Smmmary
Tout Comdition Tt Raquirsemant Limesiy Teat Ramlt
Pam | Failed | MA
Fadiatd Emissiom, ENG1000-6-3: D07+ AL:2011 Table | = O O
JHE to I00MEz
Comdncted Exmissicn oo & ENGLOM0-6-3: DT+ AL201] Table | 5] O O
Ezain terminal
1 50&Hz 1o 30MHz
T T———— T ENGI000-3-2- 201% Class A B | OO
Vcliage Sactmanions & ENS1000-3-3: 2013 Pat=1 ] O O
Flickar do™’=3.3%
b Fal=at
Afty=3.3%=500m
DRTUNITY {EN G1000-6-2-2005)
Fesolis Summary

Tout Comdition Tt Raquirsenant Parfomemes Tt Ramlt

Critata Fam | Fadled | M4
Elecmostatic Disckargs IEC §1000-4-2:2008 B i O O
Radiated Iromnisy [EC §1000-4-3:2008 A = O O
BOMHz to ZT00MEz
Elactrizal Fast Transiunts IEC 61000-4-5:2004 B [ O O

+Hooer. 1: 2006HCioar. 2:2007
Surge Eomunity IEC 61000-4-5:2005 B || |l |l
Comtinuens RF Ismqunity IEC 61000-4-6:2008 A || |l |l
Powsr Eequescy mammetc IEC 61000-4-8:2000 A E O O
Sz1d
Common Moda Disterbance | IEC S1000-4+-16:1998-A1:2001 A [ O O
~A2:3008
ncllaory Waves IEC 81000-4-18:2011 B || |l ||
DC Vohtege Dips and IEC 61000-4-28: 2000 B [ O O
| Entermptions

MNote: The parformmes criteris for imeseity tost i refarmng to the standand of CFT 0-21:20612.
Tha soope of DAKLS acoeditation ot indieatos the stamderd of
IEC S§1000-2-16:1998+41:7001 +42:2008, IEC §1000-2-16:201 1. IEC §1000-5-29:2000

Fommeomriis:

M/A: Not Applicabls
Uy The mominal supply volage

8TC (Dongguan) Company Limssd

3 i M. Fiowed, Diadarg, Crenggran, Shies. (T Cds - 533 T
T (0 TNy B SRS oo e TR S0 002 Dol cpmmaegaie ray  mangs e cdgEn ag

This regest arll o b WprSnad Lrsi S rior antias sqorsv from STV (Trgemn Campang Lt
Fr oriditona of Mmshecs of il et resor, Fskss mafer i e el o bloms g
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Drate: 2006-02-01
No.: DAIITZ44]1

a0 Test Resulis
11 Emission
311 Radiated Fmissions (303Hz to IMMAHI)
Test Requmrement: Ex 61000-6-3
Test Mathod: B3 55022
Leyal Table 1
Mode of Opemton: Full load mo<ds
Test Method:

Report No.: PVAU160721N056-1-R4

Page 7 of 40

The test was performed M accordance with EM 33022 at 10m test distance on 2 standard emission test
site. with quasi-peak mezarements performed if the maszonzed peak measarements were less than 648
from the comesponding Class B it lines,

Test Procedure:
The EUT iz a2 PV Inverter, the fest was condurted dunms the full load test fimcton to siome ate the nonmal
usage a5 well as to prodoce the merapmm eleciromagmetic distobances.

Test Setup:

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Semi-Ansechoic Chamber

[ ]

—

Grmond Frane

Recelver

ETC {Dongguan) Company Limssd

84 e, P i, Coegguasn, Shiem. (7% Cnde- S22 T

Tl N Ak et BOEE T 0 THRER O AN Corall cogesiocain noy  OVeTags | e OQEE AT

This rapet afall not b Wpanciioas Lrssen Wi oo et aqcrsl from BTC kngousn Coopany Limbs:

Tor Cartions of Hmabnce of Tl IS rcom, (Rt SAar s Sl v B Mo s
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JE

STC Test Report

Diate: 2016-02-01 Page § of 40
No.: DAII2Z2441
Limits fior Badiated Emisson:
PHz] [dBuV ]
30-230 300
230-1000 370

Results of Foll load mode: Pass
Fluzse refar to the followmg table for reslt details

Horizontal
Lol (FE Y CIEPR 2. ERSSIDLCNE1 1420 VEC! Cluss B
m
=4
m-4
il -
al
3 : =
-] _'—!-__lt ey T I TT IS LR S LT |
1 ! -
H e
x- . ; (P el
PN
- A |
[ r
B = R R - — ' - - -y - -
m m £ ] m ] L] L] m L] . Ll
(WiHE

The quasi-peak measuramenrs were reoordad as follows:

[ Frequency Factor Fasdng Emizsion Lkt PN Tower § Table
T Eim i 2B um diauiim LC] em  deg
B 4308 1459 .74 14.22 30,00 1578 C-HED
IE i 1025 7 1973 000 W a0 0
j : ] 14342 1255 aTh 2.0 30 0 T.80 A ]
= 130 1328 1150 7478 30,00 524 40 | 6
B 183 28 1255 B 50 19.47 30 00 I EEEE
E 247 2= 120 571 19.80 3700 470 o0 | o
|

ETC [Dongguan) Company Limied

84 Fiarsin fiae Fesad, Diadang, Dongguan, Chis, (7 Cads - 5 TR0
Tl 0 PG A6 T TN P ORI Dol - cgmioe cry  iramcage : s cigaiz: org

Thin reped wrll wa b Mok uris WY pricr st aporovl frum STC (Dongousny Campany Lmkss.
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SE

STC Test Report

Diate: 2016-02-01 Fage ? of 40

No.: DALI1244]1

Limits for Radiated Fmisson:
Frequency Range Quasi Peak Lingts
[Hz] [dBp\m]
30-230 30.0
230-1000 370
Resnlts of Foll load mode: Pass
Pluzss rafir to the follmwing table for reenlt deteals
Vertical
Lawrk| {drariiemy CFEPA 2. EMSS0Z2. THE t33EWECl Duan B
[
=
m-

G 0 Tow 38 ¥, i [ ¥ = 15
Lt E-1) (=8 i L no nE an i

The quasi-peak measurements were recorded a: follows:

(] Freguenoy Fasior Rewding Emizsion Lk Msrgn Towwer FTable
iz dBsm Bt EEum dBusm 48 em  Heg
1 A2 88 1455 504 .00 3008 &8 188 128
2 8104 123 (L FELT 3000 (D I
] fop e n] AE 50 1250 ralks .y A 0 -8, 81 1030 fran)
] 130 &8 129 Bad 0, 20 00 a8 0 | 30
B 101 0F 23T 1258 2402 30,00 5,08 @ | 7z
C 22012 1284 538 21,02 30.00 EFT 3 | 180 |
|
Femarks:

Cﬂm measnrement uncertnnty (30MHz - 1GHz): £.6d8
Emmissions @ the verncal and horizontal polarizatons have been imvestipated and the worst-case test
resulis are recorded i this reparm

BTC {Dongguan) Company Limttsd

8 P S P, Timdang, Doegpusan, Shire. (- Coda - 53 TR
Tl N B T N THEN RO Comad cdgabglegai ey MEMETRDE WS OGED MY

This tepct Wl o b mpeodonad Lo =i fricr st aqcyov fron ETT (Tonggs Copany Limiss
For Conditions of hmaacs of his i rgor, pass s i e varsal o Hore g
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Diate: 2016-02-01 Paze 10 of 40
No.: DAIIZ244]

111 Condocted Emitsion on af main terminal (150§cHz to J030Hz)

Test Fequrement: Ex 61000-6-3

Test Mathod: EX §5022

Leval Table 1

Mipde of Operaton: Full load mod=
Test Method:

Imitial measurements were performed m peak and averape detection modes om the live line. Amy
emissions recarded within 30dE of the relevant limit lines were re-messured 1sme quasi-peak and
average detection on the live and newral lines with the worst case recorded m the mble of resuls

The test was performed in accordmmee with BN 550221

Test Procedure:
The EUT ts a PV Inverter, the fest was conducted durins the full Ioad test fimction to siomiate the nommal
nzage a5 well as 1o produce the masinmm elscromagmetic distorbances.

Test Setup:

Cable

r =0 R
; z

03

ETC [Dongguan} Company Limfed

2 Fiarsin s Fesad, Ddang, Dovagguan, Chits, (7 Cuda - 571 TR
Tl + (B G BHF A T S0 TS P OE Comaal - cipmiegigae cey Mocnmcmg: s g org

Thin g wrall aof b mpeackee i w pricr st apcrove fram STC (Dongouse Campany Limhas
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JE

STC Test Report

Diate: 20016-02-01 Page 11 of 40
No.o DAIIZ244]1

Fesnlts and limit lines for Conduocted Emission:
Limifs for Conducted Eméssion Test, pleass rafer to et lines ((uasi-Peak and Averapge) in the followme
diagram.

Eesnlts of Full load mode (DC 230V) (L): Pass
Dlease refer to the follewing diagram for mdisidaal rasulfs.

L1 Test Starduet EN BS022 Class B
Al 5]
| Pepk Traae |-
T |OF Lime =T
e % Lme
P
an T = P—

ww --------------- ﬂ»

= MM. b |.:||J ; i f A
" T i “.‘w

10
OF kb
] < ]
s 110 100 2010
Wi war
| Frogunue | Cor. Fuadiig Ermission Limit Mergrs | Hates
Factal dBLh dRuhy B 4B
wHz de | af [ e [ ap | e [ oF [ e [ ar | & | Ttz

DAGTFZ | B0 |ATEZ | 4432 |A312 | WA | 6608 | 648|120 | A5
INECEEREEE G EERE R R EER B B
NAIZA | BA0 | WO M6 | 4577 | MAR |8 8118 141 | 62z
| "haBdsE | b |HE0 |35 4706 | 405 | S0 | 4308 |-108% | 243 |
DA | B |WED M |45 | W01 | 50T |4 |00z | s
| 430 | wa1 |00 | 20a7 | 4E00 | BRAE | D000 | 4000 | FAD0 | DE |

ol AT E

ETC (Dongguan| Company Limdted
1 Fiarum e Fisac, Thadang, Cnngguan, Chine, (2 Cods: - 5 TR
Tid <A T B a0 TR P R - - cgmieafiieir oy araciege | e gt org:
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STC Test Report

Fesalts and lmit lines for Conducted Emission:
Limifs for Conducted Emission Test, please refer to limet lines ((uasi-Peak and Averapge) in the following

diagram

Results of Full load mode (DC 230V) (M): Pass
Please refer to the folowins diagram for individaal results.

Report No.: PVAU160721N056-1-R4

Page 12 of 40

LLEL Test Starckir EM 55022 Class B
" Pk Tm [
P lerume

e ird]

LN AT

91 HN
m
in
ik BT
BE] 1 oo i
R R Pz WT3T
Frequency | Lo fmadng Emtusian Limit Wargpra Tt
| Faror difut by A dfl |
Wo.| b | 4B | OF | M4 | OF | & | OF | & | OF | tzien [
| DABITE | S04 | 4308 |47 62220 | 4000 |BGIE | BE3E [0S 54
z DRIE a0 | HOE | WER | 630 4T | EAER |25 (-0 -a8n
B DEGOE | G | 037|307 |dES60 | abi] |30 |cdEd |0 | £70 |
A DAMEl | G4 |FAb |aeis [# | 4080 5144 @A |0 ads |
| DA | G670 |56 |01 4500 | GOAT |05 |L000A | 8 | |
B | adida | D08 | Al |RE [45E7 |37 SO0 &0 |-1505 ] 0dE | |

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

ETC [Dongguan} Company Limfed
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Diadang, Crsgguen, Chita, (2ip Code - 22 TR
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STC Test Report

Drate: 2016-02-01 Page 13 of 40
No.: DAIIII41

Fesnlis and Imit lines for Condacted Emirsion:
Lemits for Conducted Emsssion Test, please refer fo lims lines {Chasi-Peak and Averags) in the following
diagram.

Eesnlfs of Foll load mode (DC 3608) (L): Pass
Plaasa refer to the foliowing diazram for individual rasults.

ELIS Test Stereerce EN 55022 Class B
il — )
Pk Trawss |-
b OF L |
e o milmi
4] e

u
10
il .« OF wml
o4 1.00 ipo 1010
[5 T AT
| ‘Fraquenciy | or.| Rmadng Ermischin e whrgirs s
Facor|  dBUAF dmiv | dBind 48
We.| Hbe | db | OF | ¢ | @R | A | OF | 4 | 4P | & Phtez
1| DIGITZ | B0 | WA7 |98 | 6377 |06 |66 | 5028 |-1160 | 408 |
i | DAl | G0 |A7E | 995 |40 |4BEA | EDAS | GO BS |-04E | 417 |
7 | BAIAF | Bl | @AB | M | B0 | W67 | Wan | ®m |08 418
+4 | DABN4 | 941 | A3 | W | 4395 (45T WM | @71 | 6w | a0 |
% DAE | A7 | Al | R | AR08 | ah | STO6 | A7 | 1100 3%
| eImwn | DOl | EAE |50 4267 | 3560 |DedD |00 |9zaToal | I

ETC {Dongguan) Company LimRed

34 Farin Al Posd, Daieng. Coogpuen. Thies. Qip Code - T8 THY
TR BT R T TR S O Comaldl dpemifiogei org  Movecage W OGNS AT

This reg s afutl 2t b mpak iy pecr arviar T 0 Coorpany Lirher
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SE

STC Test Report

Drate: 2016-02-01 Page 14 of 40
No.: DAIII244]

Fesulis and limit lnes for Condocted Emistion:
Linmit: for Conducted Emdssion Test, please refer to limst lires (Chesi-Peak and Average) in the followng
diagram

Resnits of Foll load mode (DC 360V) (¥): Paxs
Please refer to the following diagram for individual results
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STC Test Report

Diate: 2016-02-01 Pagze 15 of 40
No.: DAIIZ244]

Fesalts and lmit lines for Conducted Emission:
Limifs for Conducted Emission Test, please refer to linut lines {nasi-Peak and Average) in the following
diagram

Results of Full load mode (DC 450V (L): Pass
Please refer to the folowing diazram for individaal results.
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STC Test Report

Diate: 20016-02-01 Page 16 of 40
No.o DAIIZ244]1

Fesalts and limif lines for Conducted Emission:
Lipmifs for Conducted Endssion Test, please refer wo limet lines (Chuasi-Peak and Averape) in the followme
diagram

Revolts of Foll load mode (DC 4508 (N): Pass
Dlease refer to the followine diazram for mndividual results.
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STC Test Report

Diate: 2016-02-01 Page 17 of 40
No.: DAIIZ244]

113 Harmowic corrent emissions

Test Fequirement B2 61000-3-2

Test Method: EN 61000-3-2

Lewel Class A

Maode of Operation: Al modes
Test Method:

The test was performed in accordmnce with EW 61000-3-2.

Test Procedure:
The EUT is a PV Imverter, the test was conductsd during the all medes test fincton to smmlate the
oormal asage as well as to produce the maximum elecoomapnenc disturbances
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Diate: 2016-02-01 Page 18 of 40
No.: DMI22441

Fesults and limit Ene for Harmonics Emissions:

Resmits - Pass
Pleasze refer to the folipwing able for ndividua) resules.
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Results and limit Bee for Harmonics Emissioms:

Resnlts : Pass
Please refer to the follewing table for individual resalts
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STC Test Report

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

314  Veltage fmcroaions & Flicker

Test Raquiremans: EXN 61000-3-3

Test Mathod: B 61000-3-3

Limtits: Dee=]
dea=3.3%
B (et

a3 3%=500ms

Mode of Operation: Al modes

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

Test Procedmre:
The EUT is 2 PV Inverter, the fest was condacted dunns the all modes test fincton to smulate the
oormal uzage as well as to produce the masimum elecmomagnetc disturbances,
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Limits for Flcker:

Plaaze rafer to the

Resulis: Pass

resylt tabie for desails.

Please rafier o the following fahble for mdnvideal readts.
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Diate: 2016-02-01 Page 12 of 40
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i1

111

Ity

Sasceptibility Performamce Criteria

A

The apparatus shall comtnoe to operate as intended durme and after the test. No
degradation of performance o1 loss of function is allowed below a performance
level specified by the manufactarer, when the apparates is used as mtended The
performance level may be replaced by a permissible bos of performance. If the
minimum performance level or the permisable performance Loss s not specified
by the manufacturer, either of these may be derived from the product description
and documentation and what the nser may reasonably expect from the apparafms
if nsed a5 intended.

The apparato: shall comtnne to operate as intended after the test. No dezradation
of performance or boss of functon is allowed below a performance level specified
by the mannfactarer, when the apparatms is msed as intended. The performance
level may be replaced by a permizsible loss of performance.  During the test,
degradation of performance is bowever allowed. No change of actwal nperating
state or stored data is allowed. I the minimmm performance level or the
permiisible performance loss b not specified by the manofacturer, either of these
may be derived from the product description and docomentation and what the
m:eT may reasomably expect from the apparsins if weed as intended.

Temporary loss of functon & allowed, provided the fumctos iz self-recoverable or
can be restored by the operation of the controks.

Degradation or less of fupcton whick & ot recoverable due to damage of
equipment (components) or software, or loss of data
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Drate: 2016-02-01 Page 13 of 40
No.: DAIII244]

311 Elerfrostatic Discharze

Test Requremesn;: [EC 61000-4-2

Tast Mathod: IEC 61000-9-2

Severity: W, &V, 2%V for Direct & Indirect Contact
Discharep
IV, 24V, HEV for Air Discharze

Performance Criterion Requirement: B

Temparahrs: 1.3°C

Hupidity: 51.0%

Amosphenic Presags: 101 3 kPa

Test Dars(s): n16-01-29

Mode of Operation: 10 load mode

Test Method:

The test was performed in accordance with IEC £1000-2-2.

Test Procedare:

The EUT 5 a PV Inverter, the test was conducted during the 10%: load tesr function to sinmlate the
pormal usage specifed by the mamrfacmrer

Test Setup:

“ertical Coupling Plans

Horizomtal Coupling Plane
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STC Test Report

Report No.: PVAU160721N056-1-R4

Deate: 20016-02-01 Page 24 of 40
No.: DAII22441
Severtty Levels for Elecirosiatic Discharge:
Level Tast Voltage Test Vipltage
Diirect & Indirect Contact Air Diescharge
Dischargs

1 = 1 KV

1 SRV RV

| = kY

4 ZERW H&V
Resmits: Pass
Plzage refer to the followne rable for miridual o,

Individual Results
Lopcat Discharzs Method Test Vol
i = e s | Faled
HCP  [Herzontal Cospling Plans] Indirect Comtact | 22KV, =4, 265V i O
VCP  [Verical Coupbng Plana] Indimct Comtact | 20KV, =5V, &V 3] ]
All Mtk Pasts Dhirsct Comtact TN, 2V, kW 5] O
Al Noz-Mstal Puty Al IV, 2BV, 5V EH ]
*+4ETT Gronnding | B Groundsd | O tnsroundsd
Fapuonfs:

*#¥For mgrommded EUT. the charge on the EUT shall be removed prior to sach applied BST palse

Calrulated measrernsnt incartinty:
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Diate: 20016-02-01 Page 15 of 40
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313 Radiated Immuonity [805Hz to 106000Hz, 1400-20000Hz, 2000-1 THAHz]

Test Fequirsment IEC §1000-4-3
Test Method: IEC S1000-4-3
Severing Lavel 3 [10V/m]
Modulation B0%: 1kHz AM
Performance Criterion Requirement: A
Temperanre- 1L6=C
Humadity: FE%
Test Date(z): 2014-01-29
Mode of Opemtion: 1% load mode
Test Method:

The test was performed in accordance with TEC 61000-4-3

Test Procedure:

The EUT &5 a PV Ioverer, the test was conducted dunnge the 10%: load test functon to simmilae the
oormal nsage specthed by the mamifaciurss

Test Setup:

=Sl

distgeie = 3m

3

[0

| } ) o Amplifier [~y
EUT

M L ==

ETC (Donguuan| Company Limfed
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SE

STC Test Report

Severity Levels for Radiated Immunity-

Report No.: PVAU160721N056-1-R4

Page X6 of 40

Level Fisld Sirenzin
[Vim]
3 10

Results- Pass

Plzage refer to the follownne table for mdrwidual results.

Fregoency Face By lariry Lewel | Dwell | Swesp Indnidual Fesalz
Time e
(MHz) [Vim) (s) e Pass Failad
80-1000 | O, 90° 120° 270 Horizonml 1] 3 1 3] ||
T300-2000 i0 3 1 = [
2000-2700 | O, 907, 180, I70° | Horizonml 10 3 I 3] O
01000 | 0. 00e Wertical i 3 I =] O
1400-2000 | O 907, T Vartical ] 3 | = O
I000-2700 | O, 90° 1BO°, 270° Vertical 1] 3 | = ]
Femarks:
The dwell fime at each frequency 15 according to the standard being applied and the basic sandard
Caloalated measmement unceraingy: 17248
3TC |Dongguan) Company LimEsd
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SE

Report No.: PVAU160721N056-1-R4

STC Test Report

314 Electrical Fast Transients

Page 27 of 40

Test Reguremenr [EC §10004-4
Test Method- [EC 6100042
Severity: Level 3 [ZIKV]
Performance Criterion Kequirement: B
Temperamre AL3=C
Hhumnidiry: FBI%

Teest Datefs): 1016-01-20
Mode of Operation 10%: load made

Test Method:

The test was performed in accordmnce with IEC §1000-2-4

Test Frocedure:

The EUT & a PV Imverer, the test was conducted during the 10%: load st function to siomilate the
parmal ns2ge spacified by the mamifacimer.

Test Setup:

Mains Cable

EUT

Sizmal Cable

” -

” m 0LIm

=[]

[Capacitive

[Coupling Clamp

EUT

E'um (Crenerator
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Report No.: PVAU160721N056-1-R4

STC Test Report

Drate: 2016-02-01 Page 18 of 40
No.o DAIIN244]1

Severity Levels for Elecirical Fast Trapsent:

Lawal Om powrer suppily poct. PE Om 10 {TopatChaipeat) siznal dat and
ponirol ports
Valtage peak Fepetition rate Viltaze peak Fepetiton rare
EV] [EEzD) [EV] [kHz]
1 -5 58 2% 58
2 18 1] 8] 50
3 28 e Log 58
4 48 L3 .00 30
Fesmifs: Pass

Plzaze refer o the followne fable for mdividual resulits.

Condacior Dalarity & Level DumabonPolari | Individual Pesults
25

[0 Fass Faded
Live BV 120 = [m]
Nl 2 130 [ O
FE RV 120 = [m]
Live- Neztml SRV 120 7] O
Livg-PE 2V 120 = O
Muatal- PFE W 120 = O
Livg- Moutral- FE SNV 120 [ ]
DCLine W 120 = O

Rarsark:
Cabrnlated measnmermant wmeertanty- 7.1%
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Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Report No.: PVAU160721N056-1-R4

SE

STC Test Report

Dhate: 2016-02-01 Page 10 of 40
No.o DAI2244]1

315 Sorge Immumity on AC Supply

Test Fequiremsni: IEC 6R000-4-5

Test Mathod: EC 61000-2-5

SEVEL: Level 2- 10KV (betwesn phase & phase)
Level 3 -1.0kV (between phase & earth)

Performande Criterion Fequirement: B

Temperanare: 115+C

Humidity; ¥1%

Test Date(s ) M16-01-19

Mpde of Opemtion: 10% load mods

Test Method:

The test was performed in accordance with IEC S§1000-4-5.

Test Frocedmre:
The EUT &5 2 PV Inverter, the test was conducted during the 10%: load t=st function to simmilate the
oormal nsage specified by the mamfacmes.

Test Setap:
Combination Combination
Wave Generator Wave Generator
Line -to-line _| C=1tuF Re |-'.n_|:|_ Lins-to-samih
coupling T o '-'"E—R coupling
L—r — | — | —1—L
T — EUT R
= TT T T PE
= e

8TC (Donguuan) Company Limied

50 P thar R, Tinding, Coogigiasn, Chira. (2 Cadé - 533 790
T+ 00 T B R P - O TR Y DS ol e ory g | W g v
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Report No.: PVAU160721N056-1-R4

SE

STC Test Report

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

Severity Levels for Surge Immmmity:
Lavel Open-cipout test volage $10%
I SEV
2 1.0 KV
3 J0EV
F] 40KV
Resmits: Pass
Piease refer 1 the followme table for mdnqidual readts.
Condactor Lawel & Polartty Ko of Phaza Sargs Individiaal Besults
Surge Anzle Inferval Dais Eaited
o= = |
Lo - Neutral LAY 5 age & & |
180 F O
70 [ ]
0= = O
Li-PE =RV 5 e o ] [m]
150 E |
270 ] ]
e ] O
Ml - PE 220KV 5 2 &ln [
150 ] [
270r ] ]
Ropork:
Cabonlxted meamrement moartinty- 82364
ETC [Donggun} Company Limded
B4 P Aiar Foed Daderg, Coagpusn, Chies. (2 Coda - 200 Ty
Tl OB DGR RSP D T 00 TR AHTT OGS Cormd e 0og  MOoscEgs | wew OgesL o
Thm repcd ara vt e mpei e ure i sl icr SRR aporovld fram DTE ongoume Do pny L
Voor Corehion s of |66ArC 4 of Tl BT rEm P ar £ T Crarik? & o g
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Report No.: PVAU160721N056-1-R4

.

b =

STC Test Report

Drate: 2016-02-01 Page 21 of 40
No.: DAITIN44]

326  Continuons RE Immumity (150k3: to S0AEz)

Tast Requirement IEC S1000-4-5
Test Method IEC S10004-5
Sevanny Level 3 - 0V mms(emf) with 80%: 1kHz AM
Performance Criterion Requirement: A
Tentperaire: 1 5+C
Humdiry: 6.6%
Test Date(s): 2016-01-29
Mode of Opemtion: 107 load mode
Test Method:

The 25t was performed in accordmmce with TEC §1000-4-4

Test Procedure:

The EUT &5 a PV Ioverter, the test was conducted during the 10% load test function to siomlate the
pormal nsxge specified by the mamxfschmer.

Test Sefup:

0.1ea = Cable bengdh < 0 3m

ETC [Donggusn) Company LimSed

B4 Farwin Biar P, D, Cisngguan, hien. (2 Cuds - 511 Ty
Tl B DN B GRS T N0 TR BPRT 0D Doreldl - dgmmfmpmn ooy MRMSTEOE | WeRWUOGAE ST
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Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

SE

Report No.: PVAU160721N056-1-R4

STC Test Report
Deate: 2006-02-01 Page 12 of 40
No.: DAII22441
Severtty Level: for Continnons RF Immumity:
Frequency mnge 1 50kHz - BiMHz
Lavel Voltage level {emf)
s [dB (VY] Ue [V]
1 120 1
F 130
3 140 10
Resumlfs: Pass
Plaase refer to the followng fable for mdividual results.
DiC Linec
Fregquency Laval Drvell Swesp Indnndual Besal
Time rarz
(MHz) (Virmas) (=) =) Dass Failed
1306Hz - BIMHx it 3 I 3] O
AT Mains:
Freqoency Lavel Dmell Sweep Indnvichaal Resalts
Time e
(MHz) (Vorms) (s} (%a) Pass Failed
10k — BIMFx 10 3 1 ] [m]
Ramari

l.'.kl.ll:ulah-d et encariznty; 2. 346

o Careions of Naabrce of i SR receos, (ietss "afar b e Drara! o o plgs

ETC [Donggean} Company Limfted

8 Fiarsin iar, Fesad, Tbdng, Dsagouan, Chins, (7 Cuda - 501 TR
Tl - (B GG 6 A P 60 TN P OE Comaad - cgmegleigaee oo Borvmcga: st g g

Thin raped arall Aot b mpanckee Lrai w pricr st dporov from 5TC (Dongousey Campany Limkss
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Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Report No.: PVAU160721N056-1-R4

SE

STC Test Report

Drate: 2006-02-01 Page 23 of 40
No.: DAIII2441

327 Power Frequency Magnetic Field

Test Requirement: IEC 6100048
Test Method: IEC 51000-4-8
Severtty: 30 A'm (Comtimamas)
Performance Criterion Bequiremeni: A
Tempermnre: 2=C
Hmmidiry: 9%
Test Dam{s) 2015-01-28
Mide of Crperation: 10%% load mode

Test Method:

The test was perfonmed in accordance with IEC §1000-4-2

Test Proceduare:
The EUT i a PV Inverter, the test was conducted during the 10%: load st finction to simmlate the
oormnal nsage specified by the mamdfaciurer.

Test Sefup:
,1 Induction eanl
¥ s H|='|1:'|I O
i
i H |
P
[F Y
r - -.._E’r' - 7
] : H-llil'
/;;::::: ::1::: ===
]
T 2
[
w
Cironmed Tlane A
+
ETC [Dongguan) Company Limssd
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Report No.: PVAU160721N056-1-R4

[BUREAU |
STC Test Report
Drate: 2006-02-01 Page 24 of 40
No.- DALI22441
Severity Levels for Fower Frequency Magmetic Field-
Lawel Maznedc filed strensth
Am
1 1
2 3
) 10
= 30
5 104
b wpecial
KOTE I °X7 s am open leval. This Jevsl can be grven m the prodect speaficaton
Resmits: Pass
Plexse refer fo the following fable for mdnadual results.
Test Level EUT Crientation Individaal Resuits
Pazs Failed
30 A'm (Comrimous} IY.Z 5] O
ok
Calculsted measnramae nacartamty: 7.1%
8TC {Dongguan} Company Limfsd
2 Tunin Siar Foad, Deiang, Coagguan, Chive. &g Code - 530 T
T A B T O T T AR Coowdldpeegeic ory  MoWemags W OQECANG
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Report No.: PVAU160721N056-1-R4

SE

STC Test Report

Diate: 2016-02-01 Page 25 of 40
No.: DAIIZ244]

318 Common Mode Disturbance

Tast Faquiremeant: IEC SI000-4-16
Test Method: IEC §1000-4-16
Severity: L0V, 300V
Performance Criterion Fequirement: A
Tenparanurs: B=C
Hoanidticy: 52%

Teast Dane(s) 2015-01-29
Mode of Operation: 10% load mode

Test Method:

The test was performed in accordmce with TEC §1000-2-16

Test Procedure:
The EUT 1s an PV imverter, the test was conducted doring the E0%: load test fimction w0 simulate the
pormal usage specified by the mamdfachmer

Test Setap:
The Generatar
]
AE |4 i :?
L= F
I '
R e EUT
oE S bl &
ETC [Dongguan} Company Limfed
B2 Farsi Sier; Fesed [Dabing, Congpuar, Chies. (705 Coda - 53 TR
Tl - OB TG P T (TR HE | O Cored - domoisiper ey ooescmgs @ e dgei oy
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Report No.: PVAU160721N056-1-R4

SE

STC Test Report
Date: 20016-02-01 Page 36 of 40
No.o DAIIZ2441
Severity Levels for confinnous disturbance:
Lewsl Cmen ciromt test voltage
V(rms.)
1 1
1 3
3 10
4 30
X spacial
NOTE 1 "X is an opsm lsvel. Thos level may be defized = the product stamdasd.
Severity Levels for for short duration disturbance:
Levsl Crpen cirouit test volmee
V(rms.)
1 10
2 30
3 100
4 Bk
= wpecial
MOTE [ "X it an open level. Ths lovel may ba defimad in the preduct ctandard
Fesmlts: Pam
Please refer 1o the following mble for mdeidaal resules.
Shor Duratien [ Conmon mode)
Test Termunal TestLewel | Frequency Dwell Time Indmvichanl Results
v Hz Pasz Failed
Crarpeat Powar EI] 50 3 ] O
Short Caraten [ Difference moids)
Test Terminal TestLewel | Frequency Cwell Time Individual Resuls
v Pasz Failed
Cutpat Powear 10 i 15 = O
ETC (Dongguan} Company Limited
B T bar Road, Deleng Coagguan, Chies. G Code© 500 TR
Tl O TR B R e MO TORR BT 0D Coad - dpaicoei o Moveoeps WD AT
Thin rence el 10 b mpe oot AN &l fricT wrEier ecyovid Pror £ TE 1Dorgge s S pany Lmied
Por fendons of e of s i reoor, pesss b i e svarel oS e page
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STC Test Report

Diate: 2016-02-01
No.: DAIIZ244]

319  Oscillatory Waves

Tast Fequiremesnt: IEC H000-4-18
Tesr Method: IECSI000-4-12
Severity: 1KV, 1 36V
Performance Criterion Fequirement: B
Tenperanire: 25=C

Hianidiry 51%

Tast Datefs) 2015-01-29
Mode of Cperaten: 10% Load Mode

Test Method:

The test was performed in accordmce with IEC §1000-42-18
Test Frocedore:

Report No.: PVAU160721N056-1-R4

Page 37 of 40

The EUT is an PV imventer, the test was conducted donng the 10% Joad test fimction o simulate the

pormal usage specified by the mamdfacmmer.

Test Setap:

~H

ETC [Dongguan) Company Limied

84 Fiarsin fiae Fesad, Diadang, Dongguan, Chis, (7 Cads - 5 TR0
Tl 0 PG A6 T TN P ORI Dol - cgmioe cry  iramcage : s cigaiz: org

Thin reped wll wat b mprncke uriis W pricr st aporoval from BTC (g Campany Limkes
T Careibions of Nt of Sl S8 reces, Fisiss safer i e Drarsa! o o plgs
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Report No.: PVAU160721N056-1-R4

[BUREAU |
STC Test Repont
Diate: 2016-02-01 Page 33 of 40
No.: DAII22441
Severity Levels for Oscillatory Waves Field:
Test levels for the slow damped cucillatory wave{10EHz or 1{Hz)
Lavei Commen mode Differential mode
1 KV
EV
1 oS B.25
| 1 B35
3 Ia 1
4 -
b o] X X
HOTE
“2" Tha Vahg iz mcreased to 2.5kV for mbattion eqeipment
Y s an open bevel, sbove, balow or in-betoeeen the other levals. This level can be give I the prodnct stmdand
Test levels for the fast damped escillatory wave (AMHz, 108{Hz or 300(Hz)
Lavel Commen mode
EV
i s
: 3
4 +
X X
HNOTE:
Y7 cam be amy lovel above. below or in-bebween the other bevals. Thiz levul can ba ove n S product standand.
Eemmlts: Pass
Plaase refer to the followmes table for mdtadual readts.
Condarter Lewval & Oerillanon Wamber of Sarge Indnnidual Results
Balariny 2 e B .
y Frequency Pulses T pa | Failed
Lévo - Nieumal =1V IMEz 40 50: ] ]
Lovo-PE 9y IME: 3007 g ] O
Motral - PE =1 %V IMEz 400 £ ] O
Fonui
Calculated meysirement mrartamty: 7.1%
ETC {Dongouzan} Company Limfsd
i Tanin Siar Foad, Delang. Cosggeen, Thire. S Cada - 530 T
Tl O N B0 e o (0 TR R G025 Comall - dgangepes ce Movamags © wees dgae arg
Thin repcd wal ok ba mpesdoned Lrise =By pricr sriber aporoval froe DT (Thonggeat Sy Ll
Feor Coraltors of manes o il Bl rasss, el S i e Dimll o | LT rdg
. No. 34, Chenwulu Section, Guantai Rd.,
Bureau Veritas Shenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong
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523942, China
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Report No.: PVAU160721N056-1-R4

JE

STC Test Report

Diate: 2016-02-01 Paze 20 of 40
No.: DAIIZ244]

3210  DC Veltase Dips and Interruptions

Test Fequirement IEC S1000-4-20
Test Mathed: EC §1000-4-20

Performance Criterion Requirement: B

Tempernurs: E=C

Humidsry: 51%

Test Diateis) 2015-01-07

Mode of Oparation: 14%: load mode
Test hethod:

The test was performed in accordance with IEC §1000-2-20

Test Procedure:
The EUT iz an PV imverter, the test was conducted duonng the 109G load test funchon to simulate the
oormal usage specified by the mamifachmer.

ETC [Dongguan} Company Limfed

2 Fiarsin s Fesad, Ddang, Dovagguan, Chits, (7 Cuda - 571 TR
Tl + (B G BHF A T S0 TS P OE Comaal - cipmiegigae cey Mocnmcmg: s g org

Thin g wrall aof b mpeackee i w pricr st apcrove fram STC (Dongouse Campany Limhas
Far Cardiions of INaaarce of i Ry oo, [iesss el i the Drarm! o o kg
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[BUREAU |
VERITAS

Report No.: PVAU160721N056-1-R4

STC Test Report
Deate: 20016-02-01 Page 40 of 40
No.: DAII22441
Severtty Levels for DC Voltage Dips and Interruptions mmmumity-
FPreferred test levels and durations for voltage dips
Test Test bevel Duration
8 U {s)
.01
20 amd 70 =
Valiage dips ar -3-3
x j
X
Preferred test levels and dorations for short interruptions
Test Test Jewel Duration
by Ty (=)
0.001
0.003
High impedance —-
Shart infemuprions andior a =5
Low impedance 03
1
Praferred test lewels and duranons for voliage vambons
Test Test bevel Duration
4 O (5)
§5.and 120 2
i u].:
Vilrage vanations &0 and 120 3
i 10
- b4
Resmlts Pass
Please refer to the followins whis for individual resualts
U =300V
Test Level Curation Ewent Interval Draration Indnridual Resalts
(¥ of L) [ms) {zec) [Timas) Pass Failed
o~ 50 T 3 E O
Flamorics:
Calrulated measnrernent nncartdnty- 0.13% of tested woltzge
Ur - The nomemal sepphy volags
===**End of Test Report™==*=
T [Dongguan) Company LimAed
B2 Farsi dier Fosed, Dadang, Congguen, Chins. (T Coda - 53 TR0y
Tl - (B Mk BB T B0 THER HEL D Cored : dpmeicpas crg  Moonscage | weaedges org
T rercd vl o b mpnakn e L i el pricr SR afcroved from ST (ongousy Com ey Lk
For Corciiens of ssanre of His Sy recos, s safer i e Sl o HAore page
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Report No.: PVAU160721N056-1-R4

SE

STC Test Report
Date: 2016-02-01 Fage Al of A3
No.: DMI2T441 AFFENDIX A
Lizt of Measuremens Equipment
Eadiated Emiszion
[ilodd e Terial fia, [Tast Cal [Fext Cal
EaCl 10088 Mar 0515 Mar 0416
E501 THI41E War. 05,15 Mar, 05,16
Trilog-Broadbemd Anwons  |SCHWARZEECE | VULE 5168 OS5 Mov. 20,13 [Mev. 15, 16
Trilca-Broadband Anmona |SCEWARTREECE  |VILE 2166 8185734 Dec. 30,15 |Dec 28 18
Bilog Antanns Tessg CBL 6LIID TT08 Tan 2515 Fam 1218
il Aemline Asilant T TGHALLHEE [fm 05,05 Fom 2218
il Azt Agilant BHD To4FALI174 [P 0500 Fom 2218
Tom Gami-azecEoin 71 Am*12 15 8
= = JEEAE 1 A
= CHAMCGLING = MEEMCN06 lhun 10,15 Fem 09, 16
Toat Scftwar ADT :;‘E_'I—m“—‘ iy e i
Condocted Emizsion
i Wilsnoiacrrer Rfndel N Gerial o, T Cal [Fezr Cal
Teasz Racaives BobdekSchums ESCE30 100189 M 1117 My 10,16
5 Limirar e N s e T001ES Ot 12,10 Do 1116
[ASBeial Maim: Natwork |Robdekbohmms | [ESHI-Z0 T00e71 Apal 1515 Apal 1418
[Coltazs probe ECHWARTBECE, _ [TR 8401 TEoa-178__ |fan 0615 Tan 07,17
| - DT :‘? ;—.;‘“"'- hoa WA ia
Harmomics' Fhicker
Equipmens Mamfscrarer | Medel oo, Serial Mo Laz Cal Hexr Cal
fEYE']g‘E POVER | yomocawa W30 PIMII0ETY  |Mr 1005 Mar 10,16
Tt Sofrwams TOEOGAWA TECH1000 WA WA WA
}ﬁg;f IMPEDANCE | e EUR. 018 Mar TL15 Mar 10,16
Electro Static Discharge
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Internal view-4
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Control board component side view
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Control board solder side view

Display board component side view
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R ITAC] Report No.: PVAU160721N056-1-R4
1) Test location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Performed dates of test: 2016-07-21 till 2016-08-31
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””‘;\Z?;I;’ZQOW”
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 | 93vV002869 MO”'t‘/irr?;;)gfower
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

2) Test location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Performed dates of test: 2019-06-27 till 2019-07-08

) . Last
Equipment Internal No. Manufacturer Type Serial No. Calibration

Power Analyzer | A4080002DG | YOKOGAWA WT3000 91M210852 | Dec, 13, 2018

AC Source A7040019DG Chroma 61512 61512000439

AC Source A7040020DG Chroma 61512 61512000438

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

ower Supply P

DC Simulation ower Analyzer
A7040016DG Chroma 62150H-1000S | 62150EF00490

Power Supply

RLC Load A7150027DG Qunling ACLT-3803H 93V002869

Oscilloscope | A1490009DG | YOKOGAWA 701901 /i Nov, 01, 2018

probel A1490010DG | YOKOGAWA 701901 /i Nov, 01, 2018
A1490011DG | YOKOGAWA 701901 /i Nov, 01, 2018

Current A1060008DG | YOKOGAWA CT200 1130700017 | Nov, 17, 2018

transducer A1060009DG | YOKOGAWA CT200 1130700019 | Nov, 17, 2018
A1060009DG | YOKOGAWA CT200 1130700019 | Nov, 17, 2018
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