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[2F:1{1 3 Yo F- 3 : | SOFAR 30000TL-Sx | SOFAR 33000TL-Sx | SOFAR 40000TL-Sx
Series Series Series

Maximum input DC voltage [V]......... : 1000
Operating input DC voltage range [V]: 250-960
Full load MPPT input DC voltage 480 - 800 560-800
range [V] .o :
Input DC current [A] ..cccveeveiiieeene : Max. 32,0 x 2 Max. 35,0 x 2

Output AC voltage [V] ..ccceeeieeenienne :

3/N/PE, 230/400Vac, 50,0Hz

3/N/PE, 277/480Vac,
50,0Hz

Output AC current [A]...cceveieeeneeene :

Max. 43,0 x 3

Max. 48,0 x 3

Output power [VA].....ccooverieeeieeee :

Max. 30000

Max. 33000

Max. 40000
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No. 34, Chenwulu Section, Guantai Rd., Houjie Town, Dongguan City,
Guangdong 523942, China

Tested by

Approved by

(name and signature) ...........ccceeenee :

(name and signature) ...........ccceeeenee. :

/, YO

Dora Zhang

/"‘3
James Huang - / f
-~

Manufacturer’s name........cccccuvees :

Manufacturer address.........ccccouuu..... :

Shenzhen SOFARSOLAR Co., Ltd.

401, Building 4, AnTongDa Industrial Park, District 68, XingDong
Community, XinAn Street, BaoAn District, Shenzhen, China.

Factory’s name..........cccceecvcccmennnnn. :

Factory address .......ccccevveviieeennenne :

Dongguan SOFAR SOLAR Co.,Ltd.

1F - 6F, Building E, No. 1 JinQi Road, Bihu Industrial Park, Wulian
Village, Fenggang Town, Dongguan City

Document History

Date Internal reference Modification / Change / Status Revision
2016-10-21 James Huang Initial report was written 0
2017-08-25 James Huang Add the test results in table 7.3 1
2018-03-07 James Huang Update the software version to V3.00 due to add the 2

IEC 62116 test mothod for clause 7.3.
2019-07-22 Dora Zhang - Add the test result for clause 6.2. 3

- Add the test result for clause 6.3.2.3.
- Add the test result for clause 6.3.5.3.3

- Update the information of the Applicant,
Manufacturer and Factory

Supplementary information:

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 3 of 183 TEST REPORT AS/NZS 4777.2 VER.O




Report No.: PVYAU160721N056-R3

Test items particulars

Equipment mobility..........cccccveeennee . Permanent connection
Operating condition .........c.ccceeeveennee : Continuous

Class of equipment .........ccccceeereennne : Class|

Protection against ingress of water..: IP65 according to EN 60529
Mass of equipment [Kg]........ccceeeenee . 50kg

Test case verdicts

Test case does not apply

to the test object........cceveevvieennineen. : N/A
Test item does meet
the requirement ........cccccvviieeienineen. : P(ass)
Test item does not meet
the requirement ........cccccevviieeenninenn. : F(all)
Testing
1) 2016-07-21,
Date of receipt of test item ............... : 2)2017-08-01
3) 2019-06-27
1) 2016-07-21 to 2016-10-20,
Date(s) of performance of test ......... : 2)2017-08-01 to 2017-08-24
3) 2019-06-27 to 2019-07-20

General remarks:

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

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

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

The unit was reviewed to

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

For the testing product (model SOFAR 40000TL-Sx Series), there is an external isolated transformer on the ac
output side in order to transfer the ac output voltage 277/480Vac to the right grid voltage 230/400Vac.

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

- Annex No. 3 — Test equipment list

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
Dongguan Branch T Houijie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Copy of marking plate:

Solar Inverter

SYFAR

S0L_a=

Model No. SOFAR 30000TL-Sx Series
Max.DCinputvoltage  ____1oodv
Operaling MPPT voltagerange 250-960V
Max, Inputcurent  2x32A
Max. PV Isc Zxd0A,

Max. Output Current 3x43A
Hoine) M BIMaIIneY i | el
Max. Output power 30000VA
Powermotor. >0 89(adjustable+/-0.8)
Ingress protection | P65
Operating Temperature Range - 25-+60'C
Protective Class Class |

Made in China
Manufacturer: Shenzhen SOFARSOLAR Co., Lid

VDED126-1-1,VDE-AR-N4105,G59/3,IECE1727 IECH2118,

A /) C10/11,RD1699.UTE C15-712-1,AS4777
LTy

[ A CE AO. A A E

5 ‘.,I_" FAR Solar Inverter
=

=

Model No. S0OFAR 4A0000TL-5x Series
Ma. DC input valtage - onoy
Oparating MPPT voltage ange ~——— 250-8600
Max, Input current R = 1
Meoe PV lac _____________________________2_:_4;%
Nominal Grid Voltags _______________________J-_'F_-’_If_fl_&li‘-"_:-_
Max. Output Current ____________________________?_Iili-f-_
Mominal Grid Freguency 50/60Hz
Max. Output power T ao00ova

=0.90(adjustabls+/-0 8]

Powar factor

Ingross protection PES
Operating Temparature Range T e
Prasective Class T T T T s

Class |

Made in China
Manufacturar: Shenzhen SOFARSOLAR Co., Lid

7 VDEOD126-1-1, VDE-AR-N4105,G5/3 |ECB1TZT JECE2116,

e z C10/11,RD1699,UTE C15-712-1 ASATTT
-

WA CEAD A A K

Solar Inverter

SYFAR

=0 am

Model No. SOFAR 33000TL-5x Saries
M. DC inpad voltage 000V
Oparsling MPPT vollage range ~ 250-060V
Max, Input current e e e e EXOR
b FY e e e nr e
Nomina! Grid Voltage

Maioc. Ouetpuid Cuirrand AxdBA
Mominal Grid Freguancy S0/60Hz
Max. Ourtput power F3000WA

>0,09(adustabie-/-0.8)

Powar facta:

Ingrass probection SR e e “_E-F'-EE
Operaling Temperaiure Rangs “--““--“m“““““-:_-:é&:é
Protective Class T T:T;;;T

Made in China
Manulacturar: Shenzhan SOFARSOLAR Co,, Lid,

.'-.‘ 54 WDEDT28-1-1,VDE-AR-N4105,G55/3,|IECE1TZT \ECEZ118,
-:“'_'_;". C10/11,RDI699,UTE C15-T12-1,A54777

TUACE Ao A A K

Inverter topology: Mon-isolated

[ pRMO & DRM1 [] DRM2 [
DRM3 [] DRM4 [] DRM5 M

| RM6 " DRM7 M DRME M)
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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 output
toward mains. The unit does not provide galvanic separation from input to output (transformerless). The
output is switched off redundant by the high power switching bridge and two relays in series. This assures
that the opening of the output circuit will also operate in case of one error.

The grid connected photovoltaic inverter has estimated Annex B only.

The grid connected photovoltaic inverter must be connected only to a circuit which provides with external
interface protection system (external SPI) in accordance with the italian standard of CEl 0-21 and IEC/EN
61850.

Description of the electrical circuit
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Block diagram

The internal control is redundant built. It consists of Microcontroller Controller A (UC20) and Controller B
(UC73).

The Controller A (UC20) control the relays (RY1-RY3) 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 Controller B (UC73) is measures the grid voltage, AC current, grid frequency and residual current, also
can switch off the relays (RY1-RY3) independently, and communicate with Controller A (UC20) each other.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8998 2098
g‘é;ea“ugﬁrgf:niﬂe“he“ 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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The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the Master DSP. The Master DSP 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

Differences of the models

The models SOFAR 30000TL-Sx Series, SOFAR 33000TL-Sx Series and SOFAR 40000TL-Sx Series are
completely identical in hardware except output voltage, and output power derated by software. The output of
the model SOFAR 40000TL-Sx Series should be connected with isolated transformer.

The product was tested on
hardware version: V2.0
software version: V3.50

. 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

Page 7 of 183 TEST REPORT AS/NZS 4777.2 VER.O



LFL
VERITAS

Report No.: PVYAU160721N056-R3

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

(i) pluggable type B equipment.

Permanently connected 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.

Complied.

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

Permanently connected equipment

N/A

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

Permanently connected equipment

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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(B) An appliance inlet suitable for
connection to a matching connector.

Permanently connected equipment

N/A

Pluggable type B equipment shall not
incorporate -

See below.

N/A

(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.

N/A

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

No such devices..

N/A

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 5033, is present in
the inverter, this additional detection shall,
before start-up of the system -

See below.

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

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

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

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

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

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

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

54

Compatibility with electrical installation

The inverter shall be compatible with
wiring practices for LV electrical

Considered.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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523942, China
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installations of AS/NZS 3000 and
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

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.

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

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

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.

5.8

Transient voltage limits

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

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

This is three-phase grid inverter.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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523942, China

Page 10 of 183

Tel: +86 769 8998 2098

Fax: +86 769 8599 1080

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



LFL
VERITAS

Report No.: PVAU160721N056-R3

a.c. port, including the grid-interactive
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

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

See appendix table 5.10.

OPERATIONAL MODES AND MULTIPLE MODE INVERTERS

General

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

6.2

Inverter demand response modes (DRMs)

6.2.1

General

See below.

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

See appendix table 6.2.

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

See appendix table 6.2. P

6.2.2

Interaction with demand response
enabling device (DRED)

See below. P

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

Considered. P

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

Considered. P

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

Considered. P

6.3

Inverter power quality response modes

6.3.1

General

See below.

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

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

(b) provide characteristics which are

P

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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outside the typical operation of an inverter
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

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.

6.3.2.3

Volt-var response mode

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.

See appendix table.

6.3.2.4

Voltage balance modes

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.

Considered.

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

see below.

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

N/A

(b) For single-phase inverters used in a

The EUT is three-phase type.

N/A

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

523942, China

Page 12 of 183

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

Tel: +86 769 8998 2098
Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT AS/NZS 4777.2 VER.O




LFL
VERITAS

Report No.: PVAU160721N056-R3

three-phase combination, the
requirements of Clause 8.2 apply.

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

See below. P

(i) operate correctly with a single fault
applied;

(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

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

6.3.3

Fixed power factor mode and reactive
power mode

These modes shall be disabled by default.

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%.

See appendix table 6.3.3.

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.

See appendix table 6.3.3. P

6.3.4

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

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

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.

See appendix table 6.3.4. P

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
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required to operate (i.e. to disconnect).

6.3.5.2

Gradient of power rate limit

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

See appendix table 6.3.5.

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

See appendix table 6.3.5.

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

N/A

(a) To rate limit an increase in power
(WGra+).

Considered.

(b) To rate limit a decrease in power
(WGra-).

N/A

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
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.

See appendix table.

6.3.5.3.3

Changes in a.c. operation and control

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

Clause 6.2 (except for DRM 0).

The power rate limit for changes in a.c.
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
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.

N/A

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

N/A

For this mode, the power rate limit (WGra)

N/A
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should be able to be enabled or disabled.

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

See below.

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 a Grid-tied inverter. 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
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6.4.3 Volt-watt response mode for charging of No energy storage system in the N/A
energy storage EUT.
A multiple mode inverter with energy N/A

storage which can be charged from the
grid shall have this volt—-watt response
mode.

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

The response curve required for the volt— N/A
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.

6.5 Security of operational settings

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

Changes to the internal settings shall Provide in installation manual. P
require the use of a tool and special
instructions not provided to unauthorized

personnel.

7 PROTECTIVE FUNCTIONS FOR CONNECTION TO ELECTRICAL P
INSTALLATIONS AND THE GRID

7.1 General See below.
The automatic disconnection device shall | The automatic disconnection device
operate - is integral part of the inverter.
(a) if supply from the grid is disrupted; Connsidered.
(b) when the grid goes outside preset Connsidered.

parameters (e.g.
undervoltage/overvoltage, under-
frequency/over-frequency); or

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

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

7.2 Automatic disconnection device

The automatic disconnection device shall | The unit is switched off redundant
provide isolation in all live conductors by the high power bridge of the
inverter and the relays in line and
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neutral.

The automatic disconnection device shall
be capable of interrupting at least the
ratedcurrent.

Considered. P

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

Considered. P

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

Considered. P

7.3

Active anti-islanding protection

See below.

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

Considered.

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

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

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

See appendix table . 7.3. P

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

Considered. P

7.4

Voltage and frequency limits (passive anti-
islanding protection)

See below. P

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

Considered. P

(a) Undervoltage and overvoltage
protection.

See appendix table7.4 P

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

See appendix table7.4 P

7.5

Limits for sustained operation

7.5.1

General

See below.

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

Considered.

7.5.2

Sustained operation for voltage variations

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
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The default set-point for Vnom-max shall See appendix table7.5.2 P
be as follows:

(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
Powr = Pref 1- .( = :?-
ifmp ~50.25)
where

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

Pref = 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.

0 W).

The default set-point for fsiop 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 | The EUT without energy storage. N/A
This requirement applies only to inverters 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
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frequency.

This is expressed in the equation below:

(49.75-f)
Prharec - Pfﬁf Ik
; 4975, )

where

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

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

f = frequency between 49.75 Hz and 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.

N/A

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.
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7.8

Security of protection settings

The internal settings of the automatic
disconnection device shall be secured
against

inadvertent or unauthorized tampering.
Changes to the internal settings shall
require the use

of a tool and special instructions not
provided to unauthorized personnel.

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

MULTIPLE INVERTER COMBINATIONS

N/A

General

See below.

N/A

If a combination is not tested, it should not
be used or external devices should be
used in accordance with the requirements
of AS/NZS 4777 1.

This is a three-phase grid inverter,
and it’s not used for parallel
installations.

N/A

Possible combinations are single-phase
inverters used in parallel, single-phase
inverters

used in multiple phase installations and
three-phase inverters used in parallel.

This is a three-phase grid inverter,
and it’s not used for parallel
installations.

N/A

8.2

Inverter current balance across multiple
phases

This is a three-phase grid inverter,
and it's not used for parallel
installations.

N/A

The maximum current imbalance in a
three-phase inverter system comprised of
individual single-phase inverters shall be
no more than 21.7 A.

This is a three-phase grid inverter,
and it’s not used for parallel
installations.

N/A

8.3

Grid disconnection

N/A

When any inverter within the inverter
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.

No energy system in the EUT.

N/A

This applies to all inverters used in
combination for single-phase or multiple
phases.

This is a three-phase grid inverter.

N/A

8.4

Grid connection and reconnection

No such installation.

N/A

When multiple inverters are used together
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.

N/A

Where any inverter used in a multiple
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.

N/A
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8.5 Testing combinations N/A
8.5.1 Single-phase combinations This is a three-phase grid inverter. N/A

Single-phase parallel combinations of This is a three-phase grid inverter. 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 This is a three-phase grid inverter. N/A
be tested, the following equation shall be
used:

6
N = —
[raiad
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| This is a three-phase grid inverter. N/A
combinations

For single-phase inverters with rated This is a three-phase grid inverter. 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 This is a three-phase grid inverter. 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 This is a three-phase grid inverter. N/A
combinations

Any single-phase inverter used in a This is a three-phase grid inverter. 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 This is a three-phase grid inverter, N/A
disconnection device and it’s not used for parallel
installations.
Where the inverter does not have an This is a three-phase grid inverter, N/A
internal automatic disconnection device, and it’s not used for parallel
or requires an external automatic installations.

disconnection device to provide the
required disconnection function, or both,
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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.
9 INVERTER MARKING AND DOCUMENTATION
9.1 General
All markings and documentation shall be in| Considered.
the English language.
9.2 Marking P
9.2.1 General P
9.2.2 Equipment ratings P
Photovoltaic -
Vmax PV (absolute maximum) 1000V P
Isc PV (absolute maximum) 2x40A P
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 N/A
only)
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
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) For SOFAR 30000TL-Sx Series, P
SOFAR 33000TL-Sx Series:
3/N/PE, 230/400Vac;
For SOFAR 40000TL-Sx Series:
3/N/PE, 277/480Vac;
Rated current 43,0 x 3A for SOFAR 30000TL-Sx P
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Series;
48,0 x 3A for SOFAR 33000TL-Sx
Series, SOFAR 40000TL-Sx Series
Frequency (nominal or range) 50,00Hz
Rated apparent power 30000VA for SOFAR 30000TL-Sx
Series;
33000VA for SOFAR 33000TL-Sx
Series L;
40000VA for SOFAR 40000TL-Sx
Series;
Power factor range >0,99(adjustable+/-0,8) 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 IlI) 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) are 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) are integral part of inverter.
with a warning. The warning shall be An applicable test report according
located in a prominent position and written | 15 |EC 62109-1, IEC 62109-2 must
contain the following:
WARNING: ATYPE B RCD 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
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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 P
Photovoltaic -
Vmax PV (absolute maximum) 1000V P
PV input operating voltage range 250-960Vdc P
Maximum operating PV input current 32,0 x 2A for SOFAR 30000TL-Sx P
Series;
35,0 x 2A for SOFAR 33000TL-Sx
Series, SOFAR 40000TL-Sx
Series;
Isc PV (absolute maximum) 2x40A
Maximum inverter backfeed current to No backfeed current to array.
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
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) 3/N/PE, 230/400Vac for SOFAR P
30000TL-Sx Series, SOFAR
33000TL-Sx Series;
3/N/PE, 277/480Vac for SOFAR
40000TL-Sx Series;
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Report No.: PVAU160721N056-R3
Rated current 43,0 x 3A for SOFAR 30000TL-Sx P
Series;
48,0 x 3A for SOFAR 33000TL-Sx
Series, SOFAR 40000TL-Sx
Series;
Current (inrush) 0,8A/2us
Frequency (nominal or range) 50,00Hz
Rated apparent power 30000VA for SOFAR 30000TL-Sx
Series;
33000VA for SOFAR 33000TL-Sx
Series;
40000VA for SOFAR 40000TL-Sx
Series;
Power factor range >0,99(adjustable+/-0,8)
Maximum output fault current 200A
Maximum output overcurrent protection 43,0 x 3A for SOFAR 30000TL-Sx
Series;
48,0 x 3A for SOFAR 33000TL-Sx
Series, SOFAR 40000TL-Sx
Series;
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 DC side: OVC II; P
AC side: OVC llI
Ingress protection (IP) rating IP65
Temperature operating range -25° C ~ +60° C(above 45° C
derating)
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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

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

Page 25 of 183

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.: PVYAU160721N056-R3

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
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5.5 Powgr factor P
Appendix B Power factor test
SOFAR 30000TL-Sx Series
Rated Output Current
Mode Meausrement
15+/-5% 25+/-5% 50+/-5% 75+/-5% 100+/-5%
Unity Vrms (V) 230,3 230,2 230,2 230,2 230,2
Arms (A) 6,350 11,118 21,697 32,808 43,950
Apparent Power (kVA) 4,386 7,678 14,985 22,659 30,354
Power (kW) 4,386 7,678 14,985 22,659 30,354
Recative power (kVar) -0,020 -0,025 -0,009 -0,076 -0,104
PF cos (phi) 0,999 0,999 0,999 0,999 0,999
Lag limit Vrms (V) 229,9 230,0 230,3 230,1 230,2
Arms (A) 7,090 11,917 24,033 32,501 43,767
Apparent Power (kVA) 4,889 8,223 16,607 22,330 29,909
Power (kW) 4,429 7,434 14,967 20,091 26,849
Recative power (kVar) -2,069 -3,515 -7,196 -9,745 -13,178
PF cos (phi) 0,906 0,904 0,901 0,900 0,898
-ead vrms (V) 229,9 230,0 230,4 230,2 230, 1
Arms (A) 7,243 11,874 23,680 32,606 44,060
Apparent Power (kVA) 4,996 8,193 16,369 22,479 30,071
Power (kW) 4,441 7,337 14,714 20,229 26,995
Recative power (kVar) 2,288 3,646 7,173 9,802 13,248
PF cos (phi) 0,889 0,896 0,899 0,900 0,900
SOFAR 33000TL-Sx Series
Mode Meausrement Rated Output Current
15+/-5% 25+/-5% 50+/-5% 75+/-5% 100+/-5%
Unity Vrms (V) 230,3 230,3 230,3 230,3 230,1
Arms (A) 6,879 12,174 23,816 35,988 47,701
Apparent Power (kVA) 4,751 8,408 16,449 24,856 32,943
Power (kW) 4,751 8,408 16,449 24,856 32,943
Recative power (kVar) -0,030 -0,032 -0,029 -0,086 -0,112
PF cos (phi) 0,999 0,999 0,999 0,999 0,999
Lag limit Vrms (V) 230,1 230,3 229,9 230,2 230,1
Arms (A) 7,927 12,939 26,489 39,167 48,203
Apparent Power (kVA) 5,473 8,938 18,271 27,050 32,937
Power (kW) 4,954 8,071 16,464 24,354 29,496
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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

Recative power (kVar) -2,326 -3,841 -7,923 -11,772 -14,653
PF cos (phi) 0,905 0,903 0,901 0,900 0,895
-ead vrms (V) 230,2 230,3 230,6 230,5 230,0
Arms (A) 8,112 12,946 25,849 38,795 48,810
Apparent Power (kVA) 5,601 8,945 17,886 26,822 33,334
Power (kW) 4,993 8,010 16,079 24,151 29,999
Recative power (kVar) 2,539 3,981 7,833 11,667 14,407
PF cos (phi) 0,891 0,895 0,899 0,900 0,900
SOFAR 40000TL-Sx Series
Mode Meausrement Rated Output Current
154/-5% 25+/-5% 50+/-5% 75+/-5% 100+/-5%
Unity Vrms (V) 229,9 230,1 230,6 230,0 230,2
Arms (A) 8,268 14,054 27,933 43,352 58,192
Apparent Power (kVA) 5,703 9,702 19,321 29,612 39,749
Power (kW) 5,678 9,688 19,314 29,568 39,682
Recative power (kVar) 0,073 0,077 0,089 1,581 2,273
PF cos (phi) 0,999 0,999 0,999 0,999 0,998
Lag limit Vrms (V) 230,2 230,4 230,8 230,2 230,0
Arms (A) 9,274 15,645 31,425 48,202 58,878
Apparent Power (kVA) 6,406 10,813 21,760 32,937 40,240
Power (kW) 5,793 9,756 19,599 29,496 35,984
Recative power (kVar) -2,734 -4,661 -9,453 -14,653 -18,009
PF cos (phi) 0,904 0,902 0,901 0,896 0,894
-ead vrms (V) 230,2 230,4 230,8 230,1 230, 1
Arms (A) 9,726 15,748 30,990 48,220 56,873
Apparent Power (kVA) 4,995 10,884 21,461 32,927 38,874
Power (kW) 6,000 9,759 19,312 29,646 35,009
Recative power (kVar) 3,021 4,819 9,361 14,307 16,893
PF cos (phi) 0,893 0,897 0,900 0,901 0,901
Note:
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5.6 Harmonic currents p
Appendix C Harmonic Current Limit Test
SOFAR 30000TL-Sx Series
L1 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5004 Watts 10014
VA 5004 VA 10014
Vrms 230,4 Vrms 230,9
Arms 21,717 Arms 43,54
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 21,717 N/A 49,950 43,542 N/A 99,998 100%
2nd 0,020 N/A 0,047 0,163 N/A 0,375 1%
3rd 0,053 N/A 0,123 0,068 N/A 0,157 4%
4th 0,013 N/A 0,031 0,127 N/A 0,292 1%
5th 0,037 N/A 0,085 0,128 N/A 0,294 4%
6th 0,008 N/A 0,018 0,029 N/A 0,066 1%
7th 0,033 N/A 0,075 0,089 N/A 0,205 4%
8th 0,007 N/A 0,015 0,062 N/A 0,143 1%
9th 0,029 N/A 0,066 0,014 N/A 0,032 2%
10th 0,007 N/A 0,016 0,039 N/A 0,090 0,5%
11th 0,011 N/A 0,024 0,028 N/A 0,065 2%
12th 0,006 N/A 0,013 0,016 N/A 0,037 0,5%
13th 0,009 N/A 0,021 0,028 N/A 0,065 2%
14th 0,005 N/A 0,013 0,022 N/A 0,050 0,5%
15th 0,014 N/A 0,031 0,025 N/A 0,057 1%
16th 0,005 N/A 0,011 0,020 N/A 0,045 0,5%
17th 0,010 N/A 0,022 0,016 N/A 0,037 1%
18th 0,005 N/A 0,012 0,010 N/A 0,023 0,5%
19th 0,009 N/A 0,021 0,021 N/A 0,049 1%
20th 0,004 N/A 0,010 0,014 N/A 0,033 0,5%
21th 0,011 N/A 0,026 0,013 N/A 0,030 0,6%
22th 0,004 N/A 0,009 0,012 N/A 0,027 0,5%
23th 0,007 N/A 0,015 0,020 N/A 0,045 0,6%
24th 0,004 N/A 0,010 0,007 N/A 0,017 0,5%
25th 0,006 N/A 0,013 0,013 N/A 0,029 0,6%
26th 0,003 N/A 0,007 0,006 N/A 0,015 0,5%
27th 0,005 N/A 0,012 0,006 N/A 0,014 0,6%
28th 0,003 N/A 0,008 0,007 N/A 0,016 0,5%
29th 0,005 N/A 0,010 0,021 N/A 0,048 0,6%
30th 0,003 N/A 0,008 0,006 N/A 0,013 0,5%
31th 0,004 N/A 0,009 0,018 N/A 0,042 0,6%
32th 0,003 N/A 0,006 0,005 N/A 0,012 0,5%
33th 0,003 N/A 0,006 0,009 N/A 0,020 0,6%
THD N/A N/A 0,409 N/A N/A 0,674 5%
(to 50th)
L2 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5006 Watts 10044
VA 5006 VA 10044
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Vrms 230,4 Vrms 230,9
Arms 21,728 Arms 43,49
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 21,728 N/A 49,974 43,489 N/A 99,998 100%
2nd 0,016 N/A 0,037 0,126 N/A 0,289 1%
3rd 0,030 N/A 0,069 0,029 N/A 0,066 4%
4th 0,010 N/A 0,024 0,109 N/A 0,250 1%
5th 0,060 N/A 0,139 0,147 N/A 0,338 4%
6th 0,006 N/A 0,014 0,013 N/A 0,029 1%
7th 0,045 N/A 0,104 0,073 N/A 0,168 4%
8th 0,005 N/A 0,012 0,053 N/A 0,121 1%
9th 0,014 N/A 0,032 0,019 N/A 0,044 2%
10th 0,006 N/A 0,015 0,033 N/A 0,075 0,5%
11th 0,012 N/A 0,027 0,013 N/A 0,030 2%
12th 0,005 N/A 0,012 0,010 N/A 0,022 0,5%
13th 0,013 N/A 0,031 0,035 N/A 0,080 2%
14th 0,005 N/A 0,011 0,017 N/A 0,038 0,5%
15th 0,007 N/A 0,015 0,013 N/A 0,029 1%
16th 0,004 N/A 0,010 0,019 N/A 0,043 0,5%
17th 0,012 N/A 0,028 0,023 N/A 0,053 1%
18th 0,005 N/A 0,011 0,008 N/A 0,019 0,5%
19th 0,007 N/A 0,016 0,017 N/A 0,038 1%
20th 0,003 N/A 0,008 0,016 N/A 0,036 0,5%
21th 0,005 N/A 0,011 0,011 N/A 0,024 0,6%
22th 0,004 N/A 0,009 0,012 N/A 0,027 0,5%
23th 0,008 N/A 0,018 0,016 N/A 0,038 0,6%
24th 0,004 N/A 0,009 0,007 N/A 0,016 0,5%
25th 0,005 N/A 0,012 0,009 N/A 0,020 0,6%
26th 0,003 N/A 0,006 0,008 N/A 0,018 0,5%
27th 0,003 N/A 0,007 0,008 N/A 0,018 0,6%
28th 0,003 N/A 0,007 0,006 N/A 0,014 0,5%
29th 0,004 N/A 0,010 0,014 N/A 0,033 0,6%
30th 0,003 N/A 0,007 0,005 N/A 0,011 0,5%
31th 0,004 N/A 0,008 0,015 N/A 0,036 0,6%
32th 0,002 N/A 0,005 0,006 N/A 0,013 0,5%
33th 0,002 N/A 0,006 0,006 N/A 0,014 0,6%
THD N/A N/A 0,415 N/A N/A 0,733 5%
(to 50th)
L3 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5011 Watts 9996
VA 5011 VA 9996
Vrms 230,4 Vrms 230,9
Arms 21,747 Arms 43,29
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 21,747 N/A 50,018 43,292 N/A 99,998 100%
2nd 0,017 N/A 0,039 0,114 N/A 0,263 1%
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3rd 0,032 N/A 0,073 0,050 N/A 0,115 4%
4th 0,012 N/A 0,027 0,097 N/A 0,224 1%
5th 0,059 N/A 0,137 0,132 N/A 0,306 4%
6th 0,007 N/A 0,016 0,026 N/A 0,060 1%
7th 0,043 N/A 0,100 0,071 N/A 0,163 4%
8th 0,006 N/A 0,014 0,043 N/A 0,100 1%
9th 0,018 N/A 0,041 0,013 N/A 0,030 2%
10th 0,006 N/A 0,015 0,024 N/A 0,057 0,5%
11th 0,019 N/A 0,044 0,027 N/A 0,063 2%
12th 0,006 N/A 0,013 0,016 N/A 0,036 0,5%
13th 0,011 N/A 0,025 0,031 N/A 0,071 2%
14th 0,005 N/A 0,012 0,015 N/A 0,034 0,5%
15th 0,008 N/A 0,018 0,017 N/A 0,040 1%
16th 0,004 N/A 0,010 0,013 N/A 0,030 0,5%
17th 0,007 N/A 0,017 0,016 N/A 0,036 1%
18th 0,005 N/A 0,011 0,011 N/A 0,025 0,5%
19th 0,012 N/A 0,027 0,010 N/A 0,022 1%
20th 0,004 N/A 0,009 0,014 N/A 0,033 0,5%
21th 0,008 N/A 0,018 0,009 N/A 0,020 0,6%
22th 0,004 N/A 0,009 0,011 N/A 0,024 0,5%
23th 0,006 N/A 0,013 0,019 N/A 0,044 0,6%
24th 0,004 N/A 0,009 0,006 N/A 0,014 0,5%
25th 0,007 N/A 0,015 0,008 N/A 0,018 0,6%
26th 0,003 N/A 0,007 0,006 N/A 0,014 0,5%
27th 0,003 N/A 0,007 0,005 N/A 0,012 0,6%
28th 0,003 N/A 0,007 0,007 N/A 0,015 0,5%
29th 0,005 N/A 0,011 0,016 N/A 0,036 0,6%
30th 0,003 N/A 0,007 0,005 N/A 0,012 0,5%
31th 0,004 N/A 0,008 0,014 N/A 0,033 0,6%
32th 0,002 N/A 0,006 0,005 N/A 0,011 0,5%
33th 0,003 N/A 0,007 0,006 N/A 0,013 0,6%

THD N/A N/A 0,420 N/A N/A 0,759 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
SOFAR 33000TL-Sx Series
L1 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5413 Watts 10892
VA 5413 VA 10892
Vrms 230,8 Vrms 230,7
Arms 23,450 Arms 47,211
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 23,450 N/A 49,031 47,209 N/A 99,996 100%
2nd 0,019 N/A 0,040 0,032 N/A 0,067 1%
3rd 0,052 N/A 0,109 0,044 N/A 0,093 4%
4th 0,014 N/A 0,029 0,022 N/A 0,047 1%
5th 0,032 N/A 0,067 0,034 N/A 0,072 4%
6th 0,009 N/A 0,018 0,011 N/A 0,023 1%
7th 0,030 N/A 0,062 0,060 N/A 0,127 4%
8th 0,008 N/A 0,016 0,039 N/A 0,083 1%
9th 0,029 N/A 0,060 0,024 N/A 0,052 2%
10th 0,008 N/A 0,016 0,014 N/A 0,029 0,5%
11th 0,012 N/A 0,024 0,020 N/A 0,043 2%
12th 0,007 N/A 0,014 0,007 N/A 0,015 0,5%
13th 0,011 N/A 0,024 0,043 N/A 0,091 2%
14th 0,006 N/A 0,012 0,031 N/A 0,066 0,5%
15th 0,014 N/A 0,030 0,012 N/A 0,025 1%
16th 0,005 N/A 0,011 0,018 N/A 0,039 0,5%
17th 0,012 N/A 0,026 0,008 N/A 0,017 1%
18th 0,006 N/A 0,012 0,006 N/A 0,013 0,5%
19th 0,011 N/A 0,023 0,013 N/A 0,027 1%
20th 0,005 N/A 0,010 0,019 N/A 0,040 0,5%
21th 0,011 N/A 0,024 0,012 N/A 0,025 0,6%
22th 0,004 N/A 0,009 0,017 N/A 0,036 0,5%
23th 0,011 N/A 0,022 0,006 N/A 0,014 0,6%
24th 0,005 N/A 0,010 0,006 N/A 0,012 0,5%
25th 0,009 N/A 0,019 0,010 N/A 0,020 0,6%
26th 0,003 N/A 0,007 0,010 N/A 0,022 0,5%
27th 0,005 N/A 0,011 0,009 N/A 0,020 0,6%
28th 0,003 N/A 0,007 0,013 N/A 0,028 0,5%
29th 0,007 N/A 0,015 0,008 N/A 0,017 0,6%
30th 0,004 N/A 0,008 0,006 N/A 0,013 0,5%
31th 0,006 N/A 0,012 0,017 N/A 0,037 0,6%
32th 0,003 N/A 0,006 0,006 N/A 0,014 0,5%
33th 0,003 N/A 0,006 0,009 N/A 0,019 0,6%
THD N/A N/A 0,372 N/A N/A 1,063 5%
(to 50th)
L2 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5416 Watts 10874
VA 5416 VA 10874
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Vrms 230,9 Vrms 230,7
Arms 23,452 Arms 47,211
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 23,452 N/A 49,035 47,160 N/A 99,993 100%
2nd 0,016 N/A 0,033 0,023 N/A 0,049 1%
3rd 0,027 N/A 0,057 0,034 N/A 0,072 4%
4th 0,011 N/A 0,024 0,022 N/A 0,047 1%
5th 0,055 N/A 0,115 0,041 N/A 0,086 4%
6th 0,007 N/A 0,015 0,014 N/A 0,029 1%
7th 0,042 N/A 0,088 0,087 N/A 0,184 4%
8th 0,006 N/A 0,013 0,040 N/A 0,085 1%
9th 0,015 N/A 0,031 0,019 N/A 0,039 2%
10th 0,007 N/A 0,014 0,017 N/A 0,036 0,5%
11th 0,011 N/A 0,024 0,013 N/A 0,029 2%
12th 0,006 N/A 0,012 0,007 N/A 0,014 0,5%
13th 0,014 N/A 0,028 0,055 N/A 0,117 2%
14th 0,005 N/A 0,011 0,032 N/A 0,068 0,5%
15th 0,007 N/A 0,014 0,008 N/A 0,017 1%
16th 0,005 N/A 0,010 0,021 N/A 0,044 0,5%
17th 0,012 N/A 0,026 0,010 N/A 0,021 1%
18th 0,005 N/A 0,011 0,005 N/A 0,011 0,5%
19th 0,007 N/A 0,015 0,019 N/A 0,039 1%
20th 0,004 N/A 0,009 0,018 N/A 0,038 0,5%
21th 0,005 N/A 0,011 0,006 N/A 0,013 0,6%
22th 0,004 N/A 0,009 0,018 N/A 0,038 0,5%
23th 0,009 N/A 0,020 0,007 N/A 0,014 0,6%
24th 0,004 N/A 0,009 0,005 N/A 0,011 0,5%
25th 0,006 N/A 0,013 0,011 N/A 0,024 0,6%
26th 0,003 N/A 0,007 0,021 N/A 0,045 0,5%
27th 0,003 N/A 0,007 0,011 N/A 0,023 0,6%
28th 0,003 N/A 0,007 0,011 N/A 0,024 0,5%
29th 0,006 N/A 0,013 0,005 N/A 0,011 0,6%
30th 0,003 N/A 0,007 0,005 N/A 0,011 0,5%
31th 0,005 N/A 0,010 0,016 N/A 0,033 0,6%
32th 0,003 N/A 0,005 0,007 N/A 0,015 0,5%
33th 0,003 N/A 0,006 0,006 N/A 0,013 0,6%
THD N/A N/A 0,364 N/A N/A 0,875 5%
(to 50th)
L3 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 5420 Watts 10,877
VA 5420 VA 10,877
Vrms 230,8 Vrms 231,4
Arms 23,479 Arms 47,006
PF 1,000 PF 0,999
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 23,479 N/A 49,093 47,004 N/A 99,996 100%
2nd 0,015 N/A 0,032 0,022 N/A 0,048 1%
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3rd 0,024 N/A 0,051 0,042 N/A 0,090 4%
4th 0,012 N/A 0,026 0,020 N/A 0,044 1%
5th 0,053 N/A 0,110 0,043 N/A 0,092 4%
6th 0,008 N/A 0,016 0,011 N/A 0,023 1%
7th 0,041 N/A 0,085 0,077 N/A 0,164 4%
8th 0,007 N/A 0,014 0,041 N/A 0,087 1%
9th 0,017 N/A 0,037 0,013 N/A 0,027 2%
10th 0,007 N/A 0,015 0,015 N/A 0,032 0,5%
11th 0,019 N/A 0,039 0,031 N/A 0,067 2%
12th 0,006 N/A 0,013 0,007 N/A 0,014 0,5%
13th 0,010 N/A 0,021 0,053 N/A 0,112 2%
14th 0,006 N/A 0,012 0,031 N/A 0,065 0,5%
15th 0,008 N/A 0,017 0,006 N/A 0,012 1%
16th 0,005 N/A 0,010 0,020 N/A 0,042 0,5%
17th 0,007 N/A 0,014 0,015 N/A 0,033 1%
18th 0,005 N/A 0,011 0,005 N/A 0,011 0,5%
19th 0,011 N/A 0,024 0,017 N/A 0,037 1%
20th 0,005 N/A 0,010 0,015 N/A 0,032 0,5%
21th 0,008 N/A 0,016 0,007 N/A 0,016 0,6%
22th 0,005 N/A 0,009 0,017 N/A 0,036 0,5%
23th 0,006 N/A 0,012 0,010 N/A 0,021 0,6%
24th 0,004 N/A 0,009 0,006 N/A 0,012 0,5%
25th 0,008 N/A 0,017 0,011 N/A 0,023 0,6%
26th 0,003 N/A 0,007 0,015 N/A 0,031 0,5%
27th 0,003 N/A 0,007 0,009 N/A 0,020 0,6%
28th 0,003 N/A 0,007 0,015 N/A 0,032 0,5%
29th 0,005 N/A 0,011 0,008 N/A 0,016 0,6%
30th 0,004 N/A 0,008 0,005 N/A 0,011 0,5%
31th 0,006 N/A 0,012 0,016 N/A 0,033 0,6%
32th 0,003 N/A 0,006 0,006 N/A 0,013 0,5%
33th 0,003 N/A 0,006 0,004 N/A 0,009 0,6%
THD N/A N/A 0,356 N/A N/A 1,006 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
SOFAR 40000TL-Sx Series
L1 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 6530 Watts 13,226
VA 6530 VA 13,226
Vrms 230,8 Vrms 230,7
Arms 28,291 Arms 57,948
PF 1,000 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 28,291 N/A 48,802 57,947 N/A 99,996 100%
2nd 0,021 N/A 0,037 0,032 N/A 0,067 1%
3rd 0,038 N/A 0,066 0,044 N/A 0,093 4%
4th 0,016 N/A 0,027 0,022 N/A 0,047 1%
5th 0,046 N/A 0,080 0,034 N/A 0,072 4%
6th 0,008 N/A 0,014 0,011 N/A 0,023 1%
7th 0,046 N/A 0,079 0,060 N/A 0,127 4%
8th 0,006 N/A 0,011 0,039 N/A 0,083 1%
9th 0,028 N/A 0,048 0,024 N/A 0,052 2%
10th 0,007 N/A 0,012 0,014 N/A 0,029 0,5%
11th 0,008 N/A 0,014 0,020 N/A 0,043 2%
12th 0,005 N/A 0,009 0,007 N/A 0,015 0,5%
13th 0,007 N/A 0,012 0,043 N/A 0,091 2%
14th 0,006 N/A 0,010 0,031 N/A 0,066 0,5%
15th 0,013 N/A 0,023 0,012 N/A 0,025 1%
16th 0,004 N/A 0,008 0,018 N/A 0,039 0,5%
17th 0,011 N/A 0,018 0,008 N/A 0,017 1%
18th 0,004 N/A 0,008 0,006 N/A 0,013 0,5%
19th 0,010 N/A 0,017 0,013 N/A 0,027 1%
20th 0,004 N/A 0,007 0,019 N/A 0,040 0,5%
21th 0,011 N/A 0,019 0,012 N/A 0,025 0,6%
22th 0,004 N/A 0,007 0,017 N/A 0,036 0,5%
23th 0,014 N/A 0,024 0,006 N/A 0,014 0,6%
24th 0,004 N/A 0,007 0,006 N/A 0,012 0,5%
25th 0,013 N/A 0,022 0,010 N/A 0,020 0,6%
26th 0,003 N/A 0,006 0,010 N/A 0,022 0,5%
27th 0,006 N/A 0,010 0,009 N/A 0,020 0,6%
28th 0,003 N/A 0,005 0,013 N/A 0,028 0,5%
29th 0,015 N/A 0,026 0,008 N/A 0,017 0,6%
30th 0,003 N/A 0,005 0,006 N/A 0,013 0,5%
31th 0,014 N/A 0,024 0,017 N/A 0,037 0,6%
32th 0,003 N/A 0,004 0,006 N/A 0,014 0,5%
33th 0,004 N/A 0,006 0,009 N/A 0,019 0,6%
THD N/A N/A 0,341 N/A N/A 1,063 5%
(to 50th)
L2 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 6534 Watts 13,210
VA 6534 VA 13,210
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Vrms 230,8 Vrms 230,7
Arms 28,305 Arms 57,434
PF 1,0 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 28,305 N/A 48,826 57,433 N/A 99,072 100%
2nd 0,016 N/A 0,027 0,023 N/A 0,049 1%
3rd 0,016 N/A 0,027 0,034 N/A 0,072 4%
4th 0,013 N/A 0,022 0,022 N/A 0,047 1%
5th 0,070 N/A 0,120 0,041 N/A 0,086 4%
6th 0,007 N/A 0,011 0,014 N/A 0,029 1%
7th 0,054 N/A 0,092 0,087 N/A 0,184 4%
8th 0,005 N/A 0,009 0,040 N/A 0,085 1%
9th 0,014 N/A 0,025 0,019 N/A 0,039 2%
10th 0,006 N/A 0,011 0,017 N/A 0,036 0,5%
11th 0,015 N/A 0,025 0,013 N/A 0,029 2%
12th 0,005 N/A 0,009 0,007 N/A 0,014 0,5%
13th 0,014 N/A 0,025 0,055 N/A 0,117 2%
14th 0,005 N/A 0,009 0,032 N/A 0,068 0,5%
15th 0,007 N/A 0,012 0,008 N/A 0,017 1%
16th 0,004 N/A 0,007 0,021 N/A 0,044 0,5%
17th 0,009 N/A 0,016 0,010 N/A 0,021 1%
18th 0,004 N/A 0,008 0,005 N/A 0,011 0,5%
19th 0,005 N/A 0,008 0,019 N/A 0,039 1%
20th 0,004 N/A 0,006 0,018 N/A 0,038 0,5%
21th 0,005 N/A 0,009 0,006 N/A 0,013 0,6%
22th 0,004 N/A 0,008 0,018 N/A 0,038 0,5%
23th 0,010 N/A 0,017 0,007 N/A 0,014 0,6%
24th 0,004 N/A 0,006 0,005 N/A 0,011 0,5%
25th 0,009 N/A 0,015 0,011 N/A 0,024 0,6%
26th 0,003 N/A 0,005 0,021 N/A 0,045 0,5%
27th 0,003 N/A 0,005 0,011 N/A 0,023 0,6%
28th 0,003 N/A 0,005 0,011 N/A 0,024 0,5%
29th 0,012 N/A 0,021 0,005 N/A 0,011 0,6%
30th 0,003 N/A 0,005 0,005 N/A 0,011 0,5%
31th 0,012 N/A 0,020 0,016 N/A 0,033 0,6%
32th 0,002 N/A 0,004 0,007 N/A 0,015 0,5%
33th 0,003 N/A 0,004 0,006 N/A 0,013 0,6%
THD N/A N/A 0,358 N/A N/A 0,875 5%
(to 50th)
L3 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 6531 Watts 13,233
VA 6531 VA 13,233
Vrms 230,7 Vrms 230,4
Arms 28,311 Arms 57,435
PF 1,0 PF 1,000
Frequency 50,00 Frequency 50,00
Harmonic Value Angle % of Value Angle % of Limit in % of
A degrees |fundamental A degrees |fundamental | fundamental
0 N/A N/A N/A N/A N/A N/A 0,5%
1st 28,311 N/A 48,837 57,434 N/A 99,074 100%
2nd 0,021 N/A 0,036 0,022 N/A 0,048 1%
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3rd 0,035 N/A 0,061 0,042 N/A 0,090 4%
4th 0,014 N/A 0,025 0,020 N/A 0,044 1%
5th 0,067 N/A 0,115 0,043 N/A 0,092 4%
6th 0,007 N/A 0,012 0,011 N/A 0,023 1%
7th 0,055 N/A 0,095 0,077 N/A 0,164 4%
8th 0,006 N/A 0,010 0,041 N/A 0,087 1%
9th 0,017 N/A 0,029 0,013 N/A 0,027 2%
10th 0,006 N/A 0,011 0,015 N/A 0,032 0,5%
11th 0,021 N/A 0,036 0,031 N/A 0,067 2%
12th 0,005 N/A 0,009 0,007 N/A 0,014 0,5%
13th 0,011 N/A 0,020 0,053 N/A 0,112 2%
14th 0,005 N/A 0,009 0,031 N/A 0,065 0,5%
15th 0,007 N/A 0,013 0,006 N/A 0,012 1%
16th 0,004 N/A 0,007 0,020 N/A 0,042 0,5%
17th 0,005 N/A 0,009 0,015 N/A 0,033 1%
18th 0,004 N/A 0,007 0,005 N/A 0,011 0,5%
19th 0,009 N/A 0,015 0,017 N/A 0,037 1%
20th 0,004 N/A 0,006 0,015 N/A 0,032 0,5%
21th 0,008 N/A 0,014 0,007 N/A 0,016 0,6%
22th 0,004 N/A 0,007 0,017 N/A 0,036 0,5%
23th 0,008 N/A 0,014 0,010 N/A 0,021 0,6%
24th 0,004 N/A 0,007 0,006 N/A 0,012 0,5%
25th 0,009 N/A 0,016 0,011 N/A 0,023 0,6%
26th 0,003 N/A 0,005 0,015 N/A 0,031 0,5%
27th 0,004 N/A 0,006 0,009 N/A 0,020 0,6%
28th 0,003 N/A 0,005 0,015 N/A 0,032 0,5%
29th 0,012 N/A 0,021 0,008 N/A 0,016 0,6%
30th 0,003 N/A 0,005 0,005 N/A 0,011 0,5%
31th 0,012 N/A 0,020 0,016 N/A 0,033 0,6%
32th 0,002 N/A 0,004 0,006 N/A 0,013 0,5%
33th 0,003 N/A 0,004 0,004 N/A 0,009 0,6%
THD N/A N/A 0,379 N/A N/A 1,006 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 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 \ fundamental fundamental

L1 phase
2nd 0,011 0,005 0,013 0,006 0,2%
3rd 0,060 0,026 0,067 0,029 4%
4th 0,008 0,004 0,008 0,003 0,2%
5th 0,043 0,019 0,053 0,023 4%
6th 0,006 0,003 0,009 0,004 0,2%
7th 0,007 0,003 0,006 0,003 4%
8th 0,010 0,004 0,008 0,004 0,2%
9th 0,016 0,007 0,023 0,010 2%
10th 0,003 0,001 0,004 0,002 0,2%
11th 0,011 0,005 0,004 0,002 0,1%
12th 0,008 0,004 0,009 0,004 0,1%
13th 0,013 0,006 0,021 0,009 0,1%
14th 0,006 0,003 0,004 0,002 0,1%
15th 0,003 0,001 0,004 0,002 0,1%
16th 0,004 0,002 0,006 0,003 0,1%
17th 0,006 0,003 0,007 0,003 0,1%
18th 0,009 0,004 0,006 0,003 0,1%
19th 0,007 0,003 0,010 0,004 0,1%
20th 0,007 0,003 0,007 0,003 0,1%
21th 0,010 0,004 0,012 0,005 0,1%
22th 0,007 0,003 0,007 0,003 0,1%
23th 0,011 0,005 0,015 0,007 0,1%
24th 0,008 0,004 0,008 0,004 0,1%
25th 0,009 0,004 0,018 0,008 0,1%
26th 0,006 0,003 0,008 0,003 0,1%
27th 0,007 0,003 0,015 0,006 0,1%
28th 0,006 0,003 0,005 0,002 0,1%
29th 0,005 0,002 0,017 0,007 0,1%
30th 0,005 0,002 0,005 0,002 0,1%
31th 0,004 0,002 0,015 0,007 0,1%
32th 0,005 0,002 0,007 0,003 0,1%
33th 0,003 0,001 0,009 0,004 0,1%
34th 0,004 0,002 0,005 0,002 0,1%
35th 0,005 0,002 0,017 0,008 0,1%
36th 0,006 0,003 0,007 0,003 0,1%
37th 0,005 0,002 0,016 0,007 0,1%
38th 0,004 0,002 0,006 0,002 0,1%
39th 0,003 0,001 0,008 0,003 0,1%
40th 0,004 0,002 0,007 0,003 0,1%
41th 0,005 0,002 0,016 0,007 0,1%
42th 0,004 0,002 0,005 0,002 0,1%
43th 0,005 0,002 0,016 0,007 0,1%
44th 0,004 0,002 0,007 0,003 0,1%
45th 0,003 0,001 0,007 0,003 0,1%
46th 0,004 0,002 0,006 0,003 0,1%
47th 0,004 0,002 0,016 0,007 0,1%
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48th 0,005 0,002 0,007 0,003 0,1%
49th 0,007 0,003 0,015 0,007 0,1%
50th 0,005 0,002 0,005 0,002 0,1%
THD N/A 0,038 N/A 0,049 5%
L2 phase

2nd 0,013 0,006 0,014 0,006 0,2%
3rd 0,052 0,023 0,054 0,024 4%

4th 0,008 0,004 0,007 0,003 0,2%
5th 0,044 0,019 0,056 0,024 4%

6th 0,009 0,004 0,011 0,005 0,2%
7th 0,009 0,004 0,007 0,003 4%

8th 0,011 0,005 0,009 0,004 0,2%
9th 0,027 0,012 0,033 0,014 2%

10th 0,004 0,002 0,007 0,003 0,2%
11th 0,010 0,004 0,003 0,001 0,1%
12th 0,009 0,004 0,010 0,004 0,1%
13th 0,014 0,006 0,023 0,010 0,1%
14th 0,008 0,003 0,006 0,003 0,1%
15th 0,011 0,005 0,008 0,004 0,1%
16th 0,007 0,003 0,010 0,004 0,1%
17th 0,005 0,002 0,009 0,004 0,1%
18th 0,007 0,003 0,006 0,003 0,1%
19th 0,006 0,003 0,009 0,004 0,1%
20th 0,009 0,004 0,009 0,004 0,1%
21th 0,004 0,002 0,007 0,003 0,1%
22th 0,011 0,005 0,013 0,006 0,1%
23th 0,005 0,002 0,011 0,005 0,1%
24th 0,006 0,003 0,006 0,002 0,1%
25th 0,007 0,003 0,015 0,007 0,1%
26th 0,006 0,003 0,007 0,003 0,1%
27th 0,004 0,002 0,009 0,004 0,1%
28th 0,005 0,002 0,005 0,002 0,1%
29th 0,004 0,002 0,013 0,006 0,1%
30th 0,005 0,002 0,006 0,003 0,1%
31th 0,004 0,002 0,014 0,006 0,1%
32th 0,004 0,002 0,004 0,002 0,1%
33th 0,004 0,002 0,006 0,003 0,1%
34th 0,005 0,002 0,006 0,003 0,1%
35th 0,003 0,001 0,015 0,006 0,1%
36th 0,004 0,002 0,005 0,002 0,1%
37th 0,004 0,002 0,015 0,007 0,1%
38th 0,004 0,002 0,005 0,002 0,1%
39th 0,003 0,001 0,006 0,003 0,1%
40th 0,004 0,002 0,005 0,002 0,1%
41th 0,004 0,002 0,014 0,006 0,1%
42th 0,004 0,002 0,007 0,003 0,1%
43th 0,005 0,002 0,015 0,006 0,1%
44th 0,004 0,002 0,004 0,002 0,1%
45th 0,003 0,001 0,006 0,002 0,1%
46th 0,004 0,002 0,006 0,002 0,1%
47th 0,004 0,002 0,014 0,006 0,1%
48th 0,005 0,002 0,006 0,003 0,1%
49th 0,006 0,003 0,014 0,006 0,1%
50th 0,005 0,002 0,006 0,003 0,1%
THD N/A 0,037 N/A 0,047 5%

L3 phase
ond | 0,014 0,006 | 0.014 0.006 | 0,2%
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3rd 0,057 0,025 0.057 0.025 4%
4th 0,010 0,004 0.009 0.004 0,2%
5th 0,045 0,020 0.059 0.026 4%
6th 0,007 0,003 0.011 0.005 0,2%
7th 0,013 0,006 0.007 0.003 4%
8th 0,012 0,005 0.010 0.005 0,2%
9th 0,026 0,011 0.035 0.015 2%
10th 0,004 0,002 0.005 0.002 0,2%
11th 0,011 0,005 0.005 0.002 0,1%
12th 0,009 0,004 0.010 0.005 0,1%
13th 0,009 0,004 0.018 0.008 0,1%
14th 0,008 0,004 0.004 0.002 0,1%
15th 0,009 0,004 0.008 0.004 0,1%
16th 0,006 0,003 0.009 0.004 0,1%
17th 0,004 0,002 0.006 0.002 0,1%
18th 0,006 0,003 0.004 0.002 0,1%
19th 0,007 0,003 0.008 0.003 0,1%
20th 0,006 0,003 0.005 0.002 0,1%
21th 0,003 0,001 0.004 0.002 0,1%
22th 0,008 0,003 0.011 0.005 0,1%
23th 0,008 0,004 0.011 0.005 0,1%
24th 0,007 0,003 0.008 0.004 0,1%
25th 0,007 0,003 0.015 0.007 0,1%
26th 0,006 0,003 0.005 0.002 0,1%
27th 0,005 0,002 0.010 0.004 0,1%
28th 0,004 0,002 0.005 0.002 0,1%
29th 0,006 0,002 0.015 0.006 0,1%
30th 0,004 0,002 0.004 0.002 0,1%
31th 0,004 0,002 0.014 0.006 0,1%
32th 0,004 0,002 0.003 0.001 0,1%
33th 0,004 0,002 0.005 0.002 0,1%
34th 0,004 0,002 0.005 0.002 0,1%
35th 0,005 0,002 0.016 0.007 0,1%
36th 0,005 0,002 0.005 0.002 0,1%
37th 0,005 0,002 0.015 0.006 0,1%
38th 0,004 0,002 0.004 0.002 0,1%
39th 0,003 0,001 0.008 0.003 0,1%
40th 0,004 0,002 0.004 0.002 0,1%
41th 0,004 0,002 0.015 0.007 0,1%
42th 0,004 0,002 0.006 0.003 0,1%
43th 0,004 0,002 0.014 0.006 0,1%
44th 0,004 0,002 0.004 0.002 0,1%
45th 0,004 0,002 0.006 0.002 0,1%
46th 0,004 0,002 0.005 0.002 0,1%
47th 0,005 0,002 0.015 0.007 0,1%
48th 0,005 0,002 0.006 0.002 0,1%
49th 0,005 0,002 0.014 0.006 0,1%
50th 0,005 0,002 0.006 0.002 0,1%
THD N/A 0,038 N/A 0,047 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%.
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Report No.: PVAU160721N056-R3
5.7 Voltage Fluctuations and Flicker P

SOFAR 33000TL-Sx Series

dc (%) Dmax (%) Running
Limit 3,3 4 Pst=1,0 Plt = 0,65
Test value 0,96 1,28 0,083 0,192
SOFAR 40000TL-Sx Series
dc (%) Dmax (%) Running
Limit 3,3 4 Pst=1,0 Plt = 0,65
Test value 1,18 1,30 0,086 0,196

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.

The test result refer to the original test report “150715025GZU-003” issued by Intertek on Sep. 15, 2015.

The tests had been performed on the SOFAR 33000TL-Sx Series and SOFAR 40000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated
by software.
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5.8 Transient Voltage Limits (phase to neutral) P
Appendix D Transient Voltage Limit Test
SOFAR 33000TL-Sx Series
L1 phase
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 0,002 400,3 0,002 4,0 0,002 93,5
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 288,8 0,006 118,8 0,006 93,0
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 264,8 0,02 118,5 0,02 92,7
value
Limit 0,06 390 0,06 390 >0,06 390
Test >0,06 259.3 >0,06 116,0 >0,06 91,2
value
L2 phase
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 tc()vr;eutral
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 295.0 0,002 300,0 0,002 356,7
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 137,2 0,006 298.,9 0,006 355,8
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 165,6 0,02 297.3 0,02 353,7
value
Limit 0,06 390 >0,06 390 0,06 390
Test >0,06 162,0 >0,06 290,3 >0,06 3455
value
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L3 phase
10+/-5% Output Power (VA) 50+/-5% Output Power (VA) 100+/-5% Output Power (VA)
. Line to neutral . Line to neutral . Line to neutral
Duration (s) V) Duration (s) V) Duration (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 171,7 0,002 354,4 0,002 217,1
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 195,0 0,006 354,0 0,006 216,8
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 194,1 0,02 352,3 0,02 216,0
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 189,9 >0,06 344,4 >0,06 2115
value
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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar in hardware and just power derated by software.
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5.8 Transient Voltage Limits (phase to neutral) P
Appendix D Transient Voltage Limit Test
SOFAR 40000TL-Sx Series
L1 phase
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 0,002 350,0 0,002 11,9 0,002 182,4
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 54,6 0,006 218,1 0,006 1834
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 1111 0,02 2172 0,02 182.,6
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 109,3 >0,06 213,0 >0,06 182,6
value
L2 phase
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 tc()vr;eutral
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 287.1 0,002 198,3 0,002 137,2
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 268,0 0,006 232.0 0,006 239.8
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 266,8 0,02 2311 0,02 238,7
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 261,4 >0,06 227.0 >0,06 233,5
value
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L3 phase
10+/-5% Output Power (VA) 50+/-5% Output Power (VA) 100+/-5% Output Power (VA)
. Line to neutral . Line to neutral . Line to neutral
Duration (s) V) Duration (s) V) Duration (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 1743 0,002 1437 0,002 231,8
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 160,4 0,006 143,8 0,006 230,3
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 159,3 0,02 1438 0,02 229,2
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 159,3 >0,06 143,6 >0,06 223,9
value
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.
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5.9 Direct current injection

Appendix E D.C. injection test P
SOFAR 30000TL-Sx Series
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)
Three Three Three Three
Test value phase! phase! phase! phase! 25,4 46,0 28,3
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)
Three Three Three Three
Test value phase! phase! phase! phase! 46,5 47,9 29,0
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)
Three Three Three Three
Testvalue phase! phase! phase! phase! 32,0 28,0 28,0
35000 0.25
- 0.2
30000
- 0.15
25000 - 0.1
T - 0.05
% 20000 T
2 ]
- o =
8 15000 oo . 005 —
10000 - 01
- -0.15
5000
- 0.2
0 T T T T T T T —025
1 1001 201 301 401 501 601 701 801 901
Time [s]
Power [W] = |dc_L1 [A] ——|dc_12 [A]
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SOFAR 33000TL-Sx Series

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)
Three Three Three Three
Test value phase! phase! phase! phase! 26,8 46,7 318
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)
Three Three Three Three
Test value phase! phase! phase! phase! 30,5 51,1 34,6
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 Three Three Three Three -26.0 33,0 33,0
phase! phase! phase! phase!
35000 0.3
30000 02
25000
- 041
2 20000 —
2 2
Q 0 .:.
8 15000 =
o
- 0.1
10000
5000 - 02
0 T T T T T T T T T T T T T T T —03
1 101 201 301 401 501 601 701 801 901 100111011201130114011501
Time [s]
Power [W] ==Idc L1[A] =—Idc 12 [A] =Idc |3 [A] ===Idc_Limit [A]
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SOFAR 40000TL-Sx Series

Testing at 20+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Three Three Three Three 14,1 14,8 17.7
phase! phase! phase! phase!
Testing at 60+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Three Three Three Three 202 22,2 19,5
phase! phase! phase! phase!
Testing at 100+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Three Three Three Three
Test value phase! phase! phase! phase! 17,0 22,0 17,0
45000 0.3
40000 —_————
- 0.2
35000
30000 0.1
£ 25000 T
o 0o 2
£ 20000 =
o
15000 0.1
10000
- 0.2
5000
0 T T T T T T T T T —03
1 101 201 301 401 501 601 701 801 901
Time [s]
Power [W] == Idc [L1] [A] ===Idc [L2] [A] ====IdC [L3] [A] ====Idc_Limit [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.
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5.10 Current balance for three-phase inverters P

SOFAR 33000TL-Sx Series

Setting values PF cos ¢ =1 Rated output current: 47,826 A
Test value L1 L2 L3 L1-L2 L2-13 L3 - L1
47,919 47,542 47,643 0,376 -0,100 -0,276
47,921 47,541 47,645 0,380 -0,104 -0,276
100% of rated current 47,920 47,540 47,644 0,380 -0,104 -0,276
47,921 47,540 47,645 0,381 -0,105 -0,276
47,922 47,539 47,645 0,383 -0,106 -0,277
Limit [A]: 5% of rated current 2,391A

SOFAR 40000TL-Sx Series

Setting values PF cos ¢ =1 Rated output current: 57,97 A

Test value L1 L2 L3 L1-L2 L2-L3 L3 - L1

57,1568 57,1437 57,4178 0,0131 -0,2741 0,2610

56,7094 56,6973 56,9703 0,0121 -0,2730 0,2609

100% of rated current 55,5634 55,5560 55,8235 0,0074 -0,2675 0,2601

55,0825 55,0757 55,3411 0,0068 -0,2654 0,2586

54,6139 54,6087 54,8718 0,0052 -0,2631 0,2579

Limit [A]: 5% of rated current 2,4A

Note:

The a.c. output current for each phase for three-phase balanced current shall be within 5% of the measured
value of the other phases at rated current when injected into a balanced three phase voltage.

The tests had been performed on the SOFAR 33000TL-Sx Series and SOFAR 40000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated by
software.
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6.2 Inverter demand response modes (DRMs)

Appendix | Demand and power quality response P
SOFAR 33000TL-Sx Series
Measurement
Mode Requirement Real current Reactive Switching Time Result
(A) current (A) (s)

DRM 0 Opgrate the disconnection 0 0 0,326 P
device

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

DRM 2 | Do not consume at more
than 50% of rated power N/A N/A N/A N/A

DRM 1 and DRM 2 N/A N/A N/A N/A
Do not consume at more

DRM 3 than 75% of rated power N/A N/A N/A N/A
AND Source reactive power
if capable

DRM 2 and DRM 3 N/A N/A N/A N/A
Increase power

DRM 4 | consumption (subject to N/A N/A N/A N/A
constraints from other
active DRMs)

DRM 5 | Do not generate power 1,410 0,477 0,854 P
Do not generate at more

DRM 6 than 50% of rated power 23,910 0.877 0,952

DRM 5 and DRM 6 1,410 0,477 0,854
Do not generate at more
than 75% of rated power

DRM 7 AND Sink reactive power if 35,851 0,757 0,106 P
capable

DRM 6 and DRM 7 1,410 0,477 0,854 P
Increase power generation

DRM 8 | (subject to constraints from 47,799 0,927 1,410 P
other active DRMs)
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SOFAR 40000TL-Sx Series
Measurement
Mode Requirement Real current Reactive Switching Time Result
(A) current (A) (s)

DRM 0 Opgrate the disconnection 0 0 0,356 P
device

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

DRM 2 | Do not consume at more
than 50% of rated power N/A N/A N/A N/A

DRM 1 and DRM 2 N/A N/A N/A N/A
Do not consume at more

DRM 3 than 75% of rated power N/A N/A N/A N/A
AND Source reactive power
if capable

DRM 2 and DRM 3 N/A N/A N/A N/A
Increase power

DRM 4 | Consumption (subject to N/A N/A N/A N/A
constraints from other
active DRMs)

DRM 5 | Do not generate power 1,417 0,784 1,108 P
Do not generate at more

DRM 6 than 50% of rated power 23,994 0,956 0,356

DRM 5 and DRM 6 1,417 0,784 1,108
Do not generate at more
than 75% of rated power

DRM7 AND Sink reactive power if 36,028 0.821 0,828 P
capable

DRM 6 and DRM 7 23,994 0,956 0,356 P
Increase power generation

DRM 8 | (subject to constraints from 47,643 0,549 0,570 P
other active DRMs)

Note:

Switching time limit : 2s

The tests had been performed on the SOFAR 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the

results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated by

software
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6.3.2.2 Volt-watt response mode (Australia Default Setting)

SOFAR 33000TL-Sx Series

Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 206,7 219,6 249.6 265,7
P (kW) 33,011 33,067 33,130 7,815
P/Prated (%) 100,032 100,202 100,393 23,683
120
100 - 4
100.03 100.20 100_39\\
80
c \
£ 60
=~ \
40
\\ 23.68
20 \
0 T T T 1
207 220 250 265
Voltage_[V]
=—4=P/Pn_[%] ==——Limit ==——ILimit
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SOFAR 40000TL-Sx Series

Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 206,9 219,8 249,0 264.,9
P (kW) 39,576 39,666 38,136 8,610
P/Prated (%) 98,940 99,166 95,339 21,525
120
100 4 *— \
98.94 99.17 \\
95.34
80
e \
& 60
& \
. N
20 21.53
0 T T T 1
207 220 250 265
Voltage_[V]
=—4=P/Pn_[%] ==——Limit ==——ILimit

Note:

results are valid for the SOFAR 30000TL-Sx Series, since it is similar in har
software.

The tests had been performed on the SOFAR 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the

dware and just power derated by
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6.3.2.2 Volt-watt response mode (New Zealand Default Setting) P
SOFAR 40000TL-Sx Series

Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 206,7 219,6 243,6 255,0

P (kW) 32,999 33,045 33,180 7,557
P/Pratea (%) 100,00 100,14 100,55 22,90

120

100 *

100.00

*.
100.14 100.55\\

80

A

60

P/Pn

N

40

\ 22.90

20

207

220 244
Voltage_[V]

=—4=P/Pn_[%] ==——Limit ==——ILimit

255
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SOFAR 40000TL-Sx Series

software.

Test value a) V1 b) V2 c) V3 d) v4
Voltage (V) 206,9 219,8 243,9 255,1
P (kW) 39,606 39,644 38,955 8,441
P/Prated (%) 99,01 99,11 97,39 21,10
120
100 4 ¢ 2\
99.01 99.11 97 39 \
80
e \
& 60
] AN
40
20 21.10
0 T T T 1
207 220 244 255
Voltage_[V]
=—4=P/Pn_[%] ==——Limit ==——ILimit
Note:

The tests had been performed on the SOFAR 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated by
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6.3.2.3 Volt-var response mode (Australia Default Setting) P
SOFAR 33000TL-Sx Series

Test value a) Vi b) V2 c) V3 d) V4
Voltage (V): 207,17 220,10 250,23 265,16
Q (kVar) 10,12 1,11 -1,12 -10,06
var / rated VA (%) 30,66 3,37 -3,39 -30,50

var / rated VA (%)

40.00
30.00
20.00
10.00
0.00
-10.00

-20.00

-30.00 -30.50

-30.00
207.17 220.10 250.23 265.16

syt |/ rated VA [3)
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SOFAR 40000TL-Sx Series
Test value a) Vi b) V2 c) V3 d) V4
Voltage (V): 249,85 265,36 301,52 318,86
Q (kVar) 12,47 -1,17 -1,50 -12,37
var / rated VA (%) 31,17 -2,93 -3,74 -30,94

40.00

30.00 3.7

20,00

10.00

-2.93
0.00
-3.74

-10.00

-20.00

-30.00 -30.94

-40.00

249 B5 265.36 301.52 318.86
el yar [ rated 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 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated by
software.
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6.3.2.3 Volt-var response mode (New Zealand Default Setting)

SOFAR 33000TL-Sx Series

Test value a) Vi b) V2 c) V3 d) V4
Voltage (V): 207,19 220,13 244,23 255,20
Q (kVar) 10,12 1,05 -1,12 -10,32
var / rated VA (%) 30,67 3,18 -3,39 -31,29

var / rated VA (%)

40.00
30.00
20.00
10.00
0.00
-10.00
-20.00
-30.00

-40.00
207.19 22013 244 23

== ar [ rated VA4 (%)

-31.29

25520
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SOFAR 40000TL-Sx Series

Test value a) Vi b) V2 c) V3 d) V4

Voltage (V): 249,50 266,22 293,74 307,50

Q (kVar) 12,28 -1,21 -1,76 -12,34
var / rated VA (%) 30,71 -3,02 -4,39 -30,86

-30.56

24550 266.22 29631 307.50
v r [ rated 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 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar in hardware and just power derated by
software.
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6.3.3 Fixed power factor mode and reactive power mode P
SOFAR 30000TL-Sx Series
P/Prated in % 10 25 30 40 50 60 70 80 90 100
Setting PF coso =1
U () 230,2 | 230,2 | 230,2 | 230,2 | 230,2 | 230,2 | 230,2 | 230,2 | 230,2 | 230,2
Power (kW) 2,223 | 6,251 | 9,176 | 12,103 | 15,025 | 18,315 | 21,237 | 24,155 | 27,080 | 30,007
Reactive power (kVar) | -0,013 | -0,017 | -0,022 | -0,020 | -0,022 | -0,037 | -0,037 | -0,083 | -0,104 | -0,114
Power factor 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999
PF = 0,8 leading
U (V) 230,3 | 230,4 | 230,5 | 230,7 | 229,6 | 229,6 | 229,6 | 229,7 | 229,7 | 229,7
Power (kW) 3,014 | 5,907 | 8,910 | 11,924 | 15,084 | 18,118 | 21,063 | 23,778 | 23,778 | 28,777
Reactive power (kVar) | 2,352 | 4,466 | 6,662 | 8,873 | 11,261 | 13,525 |15,292 | 17,282 | 17,281 | 17,273
Power factor 0,788 | 0,798 | 0,801 | 0,802 | 0,801 | 0,801 | 0,809 | 0,809 | 0,809 | 0,809
PF = 0,8 lagging
U () 230,3 | 230,4 | 230,5 | 230,7 | 230,0 | 230,0 | 229,9 | 229,9 | 229,9 | 229,9
Power (kW) 2,947 | 5,986 | 8,854 | 11,892 |14,638|17,599 | 21,001 | 23,931 | 23,975 | 23,983
Reactive power (kVar) | -2,086 | -4,332 | -6,460 | -8,723 | -10,957 | -13,191 | -15,850 | -18,039 | -18,075 | -18,086
Power factor 0,816 | 0,810 | 0,808 | 0,806 | 0,801 | 0,800 | 0,798 | 0,799 | 0,798 | 0,798
SOFAR 33000TL-Sx Series
P/Prated in % 10 25 30 40 50 60 70 80 90 100
Setting PF coso =1
U () 230,3 | 230,3 | 230,3 | 230,3 | 230,3 | 230,3 | 230,3 | 230,3 | 230,3 | 230,3
Power (kW) 3,261 | 6,560 | 9,851 | 13,302 |16,433| 19,725 | 23,014 | 26,310 | 29,608 | 33,572
Reactive power (kVar) | -0,013 | -0,020 | -0,032 | -0,027 | -0,028 | -0,044 | -0,061 | -0,075 | -0,090 | -0,104
Power factor 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999
PF = 0,8 leading
U () 230,3 | 230,5 | 230,6 | 230,7 | 230,9 | 229,6 | 229,6 | 229,8 | 229,8 | 229,7
Power (kW) 3,179 | 6,523 | 9,739 | 13,071 | 16,360 | 20,023 | 23,139 | 26,086 | 26,524 | 25,074
Reactive power (kVar) | 2,473 | 4,914 | 7,267 | 9,716 | 12,120 | 14,950 | 16,818 | 19,014 | 19,338 | 18,245
Power factor 0,789 | 0,799 | 0,801 | 0,803 | 0,804 | 0,801 | 0,809 | 0,808 | 0,808 | 0,809
PF = 0,8 lagging
U () 230,3 | 230,5 | 230,6 | 230,7 | 230,9 | 229,1 | 229,9 | 229,9 | 229,9 | 229,9
Power (kW) 3,274 | 6,546 | 9,772 | 13,102 | 16,504 | 19,470 | 23,097 | 26,040 | 26,720 | 26,713
Reactive power (kVar) | -2,331 | -4,746 | -7,141 | -9,621 | -12,156 | -14,604 | -17,443 | -19,608 | -20,121 | -20,104
Power factor 0,815 | 0,810 | 0,807 | 0,806 | 0,805 | 0,800 | 0,798 | 0,799 | 0,799 | 0,799
Susa Voo Stohnco, Lo, | NS Secken G, | 1o T
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SOFAR 40000TL-Sx Series

P/Prated in % 10 25 30 40 50 60 70 80 90 100
Setting PF coso =1

U (V) 229,9 | 230,1 | 230,2 | 230,4 | 230,6 | 230,7 | 230,1 | 230,0 | 229,9 | 229,8
Power (kW) 3,994 | 7,952 11,958 15,998 | 19,936 | 23,803 | 27,984 | 31,955 | 35,895 | 39,461
Reactive power (kVar)| 0,086 | 0,064 | 0,063 | 0,062 | 0,055 | 0,042 | -1,452 | -1,665 | -1,898 | -1,628
Power factor 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999
PF = 0,8 leading

U () 230,4 | 230,5 | 230,7 | 230,8 | 231,1 | 229,6 | 229,7 | 229,9 | 229,9 | 229,8
Power (kW) 3,929 | 7,935 | 11,932 15,927 | 19,863 | 23,751 | 27,633 | 30,631 | 30,852 | 29,513
Reactive power (kVar) | 3,030 | 5,952 | 8,885 | 11,809 | 14,703 | 17,629 | 20,874 | 23,120 | 22,836 | 22,240
Power factor 0,792 | 0,800 | 0,802 | 0,803 | 0,804 | 0,803 | 0,798 | 0,798 | 0,804 | 0,799
PF = 0,8 lagging

U (V) 230,4 | 230,5 | 230,6 | 230,8 | 229,9 | 229,8 | 229,9 | 230,0 | 230,0 | 230,0
Power (kW) 3,917 | 7,912 (11,887 | 15,911 | 19,751 | 23,284 | 27,412 | 31,260 | 32,866 | 32,463
Reactive power (kVar) | -2,808 | -5,761 | -8,718 |-11,717 | -14,663 | -17,379 | -20,546 | -23,508 | -23,786 | -24,445
Power factor 0,813 | 0,808 | 0,806 | 0,805 | 0,803 | 0,801 | 0,800 | 0,799 | 0,810 | 0,799
Note:

The gird-connected inverter of power plant type shall be evaluated.

Each power-bin must be kept for at least 3 minute.

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%.

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.

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

Page 61 of 183 TEST REPORT AS/NZS 4777.2 VER.O




Report No.: PVAU160721N056-R3

6.3.4 characteristic power factor curve for cos ¢ (P) (Power response) P

SOFAR 30000TL-Sx Series

cos ¢ (P):
P/Prated (%) 10 25 30 40 50 60 70 80 90 100
30 s mean value 10% to 100% Prated
U (V): 229,0 | 229,0 | 229,0 | 228,9 | 228,9 | 229,0 | 229,1 | 229,1 | 229,0 | 229,0
P (kW): 2,965 | 7,608 | 8,996 | 12,238 | 15,300 | 18,308 | 21,317 | 24,312 | 26,977 | 28,020
P / Prated (%): 9,88 | 25,36 | 29,99 | 40,79 | 50,99 | 61,03 | 71,06 | 81,04 | 89,92 | 93,40
Q (kVar): 0,007 | -0,107 | -0,135 | -0,193 | -0,763 | -3,529 | -5,821 | -8,249 | -11,290 | -12,129
cos ®: 1,000 | 1,000 | 1,000 | 1,000 | 0,999 | 0,982 | 0,965 | 0,947 | 0,922 | 0,918
COS @setpoint Of P: 1 1 1 1 1 0,98 0,96 0,94 0,92 0,9
Limitcos @: COS Psetpoint £ 0,01
30.000 1.020
¢ & & & \\ - 1.000
25.000 - - - v
SN S - Q‘?’\ - 0.980
20.000 4
; - 0.960
15.000 ~ 0.940
WONL
Q- N
@ 0920
10.000
o)E
\Y Ny
o2 0.900
5.000
/ - 0.880
0.000 T T T T T T T T T 0.860
10 25 30 40 50 60 70 80 90 100
——Power_[kW] ¢ Cos phi Setting cos phi == Limit cos phi
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SOFAR 33000TL-Sx Series

cos ¢ (P):
P/Prated (%) 10 25 30 40 50 60 70 80 90 100
30 s mean value 10% to 100% Prated
U (V): 229,0 | 229,0 | 229,0 | 228,9 | 228,9 | 229,0 | 229,1 | 229,0 | 229,1 229,1
P (kW): 3,122 | 8,116 | 9,533 | 13,091 | 15,583 | 19,596 | 22,838 | 26,055 | 28,231 | 28,270
P / Prated (%): 9,46 | 24,59 | 28,89 | 39,67 | 47,22 | 59,38 | 69,21 | 78,95 | 85,55 | 85,67
Q (kVvar): 0,003 | -0,117 | -0,145 | -0,208 | -1,685 | -4,837 | -7,041 | -9,712 | -11,615 | -11,633
cos ¢: 1,000 | 1,000 | 1,000 | 1,000 | 0,993 | 0,971 | 0,956 | 0,937 | 0,925 | 0,925
COS Psetpoint Of P: 1 1 1 1 1 0,98 0,96 0,94 0,92 0,9
Limitcos @: COS Psetpoint £ 0,01
30.000 1.020
-~ 1.000
25.000
- 0.980
20.000
- 0.960
15.000 0.940
- 0.920
10.000
- 0.900
5.000
/ - 0.880
0.000 T T T T T T T T 0.860
10 25 30 40 50 60 70 80 90 100
== Power_[kW] 4 Cos phi Setting cos phi  ===Limit cos phi
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SOFAR 40000TL-Sx Series

cos ¢ (P):
P/Prated (%) 10 25 30 40 50 60 70 80 90 100
30 s mean value 10% to 100% Prated
U (V): 229,1 | 229,0 | 229,0 | 228,9 | 228,9 | 229,0 | 229,0 | 229,1 229,1 229,1
P (kW): 3,723 | 9,814 | 11,835 | 15,852 | 19,452 | 24,477 | 27,624 | 31,456 | 35,265 | 35,271
P / Prated (%): 9,31 | 24,54 | 29,59 | 39,63 | 48,63 | 61,19 | 69,06 | 78,64 | 88,16 | 88,18
Q (kVar): -0,272 | -0,503 | -0,590 | -0,770 | -1,041 | -4,873 | -7,853 | -11,523 | -14,778 | -14,495
CcoSs ¢: 0,997 | 0,999 | 0,999 | 0,999 | 0,999 | 0,981 | 0,962 | 0,939 | 0,922 | 0,925
COS @setpoint Of P: 1 1 1 1 1 0,98 0,96 0,94 0,92 0,9
Limitcos @: COS Psetpoint £ 0,01
40.000 1.020
35000 4 s s & Q\ A 1.000
AN - R R \
30.000 0‘-”Q O X 2 X N 0.980
25.000 0.960
20.000 / 0.940
15.000 N ® | o920
“
4% )
10.000 0O 0.900
5.000 0.880
X
0.000 ; ; ; ; . . ; ; 0.860
10 25 30 40 50 60 70 80 90 100
== Power_[kW] 4 Cos phi Setting cos phi  ===Limit cos phi
Note:

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.
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6.3.5 Power rate limit P

SOFAR 33000TL-Sx Series

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

Time measurement from 0% to 351s
100% Pratea (min)
Wara 93,5W
Limit Wara: (Default . 16,670/0) 17%
35000
30000
25000
—. 20000
2
& 15000
3
% 10000
5000
0 -
1 71s 101 201 301 401
(5000)
Time [s]
= P-SigmaA-1 = = Settingpoint[W] = = Limit [W]

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

DRM mode DRM 5, DRM 6, DRM 7, DRM 8 N/A

Power change (%) Increase: 0 %to 100 % N/A

Time measurement 351s N/A

Woara 93,5W N/A

Limit Wara: (Default : 16,67%) 17% N/A
See table 6.3.5.3.2

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

DRM mode N/A N/A
Power change N/A N/A
Time measurement N/A N/A
Wara N/A N/A
Limit Wara: (Default : 16,67%) N/A N/A
N/A
Suon VotasShorenco, Lo, | M, S SISt oo, | T geTeo e iegs
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6.3.5.4 Nonlinearity of power rate limit changes

DRM mode DRM O N/A

Power change Increase: 0 %to 100 % N/A

Time measurement 351s N/A

Wara 93,5W N/A

Limit Wara : (Default : 16,67%) 17% N/A
See table 6.3.5.3.2

SOFAR 40000TL-Sx Series

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

Time measurement from 0% to
100% Prates (min) 346s

Wara 113,3W

Limit Wara: (Default . 16,670/0) 17%

45000

40000

35000

101 201 301 401

Time [s]

Power [W] = = Settingpoint[W] = = Limit[W]

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

DRM mode DRM 5, DRM 6, DRM 7, DRM 8 N/A

Power change (%) Increase: _ 0 %to_100__ % N/A

Time measurement 346s N/A

Wara 113,3W N/A

Limit Wara : (Default : 16,67%) 17% N/A
See table 6.3.5.3.2

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

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

Page 66 of 183 TEST REPORT AS/NZS 4777.2 VER.O




(é‘i@

Report No.: PVAU160721N056-R3
DRM mode N/A N/A
Power change N/A N/A
Time measurement N/A N/A
Wara N/A N/A
Limit Wara: (Default : 16,67%) N/A N/A

N/A

6.3.5.4 Nonlinearity of power rate limit changes

DRM mode DRM 0 N/A
Power change Increase: 0 %to 100_ % N/A
Time measurement 346s N/A
Wara 113,3W N/A
Limit Wara: (Default : 16,67%) 17% N/A

See table 6.3.5.3.2
Note:

The tests had been performed on the SOFAR 40000TL-Sx Series and SOFAR 33000TL-Sx Series and the
results are valid for the SOFAR 30000TL-Sx Series, since it is similar 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
SOFAR 33000TL-Sx Series
Inverter output Power Approx. Inverter power Time to trip Disconnection Limit
(W) (Average in Sec) (in sec)
10+/-5% 3300 1,48 2s
50+/-5% 16500 1,20 2s
1004/-5% 33000 1,38 2s

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 test result refer to the original test report “150715025GZU-004" issued by Intertek on Sep. 15, 2015.

The tests had been performed on the SOFAR 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar 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

SOFAR 33000TL-Sx Series

Inverter output Power Approx. Inverter Time to trip (Average | Disconnection Limit (in
power (W) in Sec) sec)
10+/-5% 3300 0,980 2s
50+/-5% 16500 0,928 2s
100+/-5% 33000 1,170 2s
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 test result refer to the original test report “150715025GZU-004" issued by Intertek on Sep. 15, 2015.

The tests had been performed on the SOFAR 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar 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 C = Load match + 10%

SOFAR 33000TL-Sx Series

Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit
power (W) in Sec) (in sec)
10+/-5% 3300 1,03 2s
50+/-5% 16500 0,94 2s
100+/-5% 33000 1,01 2s

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 test result refer to the original test report “150715025GZU-004" issued by Intertek on Sep. 15, 2015.

The tests had been performed on the SOFAR 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar 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

SOFAR 40000TL-Sx Series

Inverter output Power Approx. Inverter power Time to trip Disconnection Limit
(W) (Average in Sec) (in sec)
10+/-5% 4020 0,076 2s
50+/-5% 19890 0,068 2s
100+/-5% 39700 0,090 2s

=10000..00ns

b0kS/s

1s/div

0.00ns

«b0ms/div

<Zoom1>

CHY.

|

—4.48924s
-4.39924s

90.00ns -4199: 9811

-1699.98ns
Stopped _Hail
2016/10/12 21:13:00

»
2016/10/12 21:12:14.785365

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.
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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

SOFAR 40000TL-Sx Series

Inverter output Power Approx. Inverter Time to trip (Average | Disconnection Limit (in
power (W) in Sec) sec)
10+/-5% 4005 0,084 2s
50+/-5% 20010 0,080 2s
100+/-5% 39780 0,105 2s

SN Acgiode - Normal
Wainz500.0k 50kS/s  1s/div

<Main>

~10000.001s | . 0.00ns
: <Zoon1> +b0ms/div

CH4

T

-4.51674s

| 4.41074s
—4714.98ns A 105 .00ms -4214.9815
B e g
2016/10/12 21:08:30.546081 Auto 2016/10/12 21:09:34

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%.
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7.3 Active anti-islanding protection
Appendix F Active anti-islanding test

F5 Test under load condition C = Load match + 10% P
SOFAR 40000TL-Sx Series
Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit
power (W) in Sec) (in sec)
10+/-5% 4005 0,086 2s
50+/-5% 20010 0,088 2s
100+/-5% 39780 0,102 2s

AcaMode = Normal
b0kS/s 1s/div

-10000.001is i 00015
<Zoom1> «hlms/div

CHd.

T

-4.58368s
-4.48168s
-490¢ 98ns / i 102.00ms - 4304, 9815
Stopped 1 _Hail
2016710712 21:10:23 501349 2016/10/12 21:11:02

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%.
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Report No.: PVAU160721N056-R3
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 40000TL-Sx Series

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 2s

Peur " Reactive load | Pac? Qac® Run on p
No | (% of EUT | (% of QLin (% of (% of Time (5\;’; Qf Voc | Remarks®

rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 1064 13333 | 1,003 | 750 | Test AatBL
4 100 100 -5 -5 964 13333 | 1,029 | 750 TestAat IB
5 100 100 -5 0 1012 13333 | 1,056 | 750 TestAat B
6 100 100 -5 +5 928 13333 | 1,082 | 750 Test A atIB
7 100 100 0 -5 964 13333 | 0,978 | 750 Test A at IB
8 100 100 0 +5 988 13333 | 1,028 | 750 TestAat IB
9 100 100 +5 -5 560 13333 | 0,931 750 TestAatIB
10 100 100 +5 0 620 13333 | 0,956 | 750 TestAat B
11 100 100 +5 +5 852 13333 | 0,979 | 750 TestAat B

Parameter at 0% L=12,63 mH R=3,97 Q C= 802,27 uF

Indicate additional shut down time included in above resulis.

(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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The tests had been performed on the SOFAR 40000TL-Sx Series is valid for the SOFAR 30000TL-Sx Series,
and SOFAR 33000TL-Sx Series, since it is similar in hardware and just power derated by software.

Disconnection at Pac -5% and Qac 0% reactive load and 100% nominal power
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Report No.: PVAU160721N056-R3
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 40000TL-Sx Series

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 2s
Peutr Reacjlve 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)
12 66 66 0 -5 960 8888 | 0,977 525 Test B at IB
13 66 66 0 -4 964 8888 | 0,982 525 Test B at IB
14 66 66 0 -3 964 8888 | 0,988 525 Test B at IB
15 66 66 0 -2 932 8888 | 0,993 525 Test B at IB
16 66 66 0 -1 1156 8888 | 0,998 525 Test B at IB
2 66 66 0 0 1108 8888 | 1,003 525 Test B at BL
17 66 66 0 1 952 8888 | 1,008 525 Test B at IB
18 66 66 0 2 872 8888 | 1,013 525 Test B at IB
19 66 66 0 3 608 8888 | 1,018 525 Test B at IB
20 66 66 0 4 916 8888 | 1,023 525 Test B at IB
21 66 66 0 5 892 8888 | 1,027 525 Test B at IB
Parameter at 0% L= 18,95mH R=5,95Q C=534,81uF
Indicate additional shut down time included in above results. 20
. : X L ms
(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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The tests had been performed on the SOFAR 40000TL-Sx Series is valid for the SOFAR 30000TL-Sx Series,
and SOFAR 33000TL-Sx Series, since it is similar in hardware and just power derated by software.

Disconnection at Pac 0% and Qac -1% reactive load and 66% nominal power

M 2
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7.3 Active anti-islanding protection P

IEC 62116 Active anti-islanding test
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)

SOFAR 40000TL-Sx Series

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 2s
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 -5 936 4444 | 0,980 300 Test C at IB
23 33 33 0 -4 964 4444 | 0,985 300 Test C at IB
24 33 33 0 -3 996 4444 | 0,990 300 Test C at IB
25 33 33 0 -2 972 4444 | 0,995 300 Test C at IB
26 33 33 0 -1 1144 4444 | 1,000 300 Test C at IB
3 33 33 0 0 940 4444 | 1,005 300 Test C at BL
27 33 33 0 1 1048 4444 | 1,011 300 Test C at IB
28 33 33 0 2 932 4444 | 1,016 300 Test C at IB
29 33 33 0 3 1072 4444 | 1,020 300 Test C at IB
30 33 33 0 4 1160 4444 | 1,025 300 Test C at IB
31 33 33 0 5 1028 4444 | 1,030 300 Test C at IB
Parameter at 0% L= 37,89mH R=11,90Q C=267,40uF
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 40000TL-Sx Series is valid for the SOFAR 30000TL-Sx Series,
and SOFAR 33000TL-Sx Series, since it is similar in hardware and just power derated by software.

Disconnection at Pac 0% and Qac 5% reactive load and 33% nominal power
IE
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7.4 Voltage and frequency limits (passive anti-islanding protection)
Appendix G2 Under- and over-voltage trip settings and reconnection test
SOFAR 33000TL-Sx Series

L1 phase
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 180,2 180,4 180,1 1,220 1,210 1,230 67,0

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 259,5 259,7 259.,4 1,200 1,210 1,210 67,0

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 264,0 264,1 264,0 0,113 0,127 0,124 67,0

L2 phase

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 180,1 180,0 180,3 1,220 1,230 1,210 66,0

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 259,8 260,1 259,9 1,220 1,220 1,220 67,0

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 264,3 264,0 264,2 0,124 0,123 0,112 67,0
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Report No.: PVAU160721N056-R3
L3 phase
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 180,5 180,2 180,3 1,210 1,190 1,210 67,0

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 260,1 259,8 260,3 1,220 1,210 1,200 67,0

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 264,5 264,8 264,6 0,122 0,119 0,138 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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar in hardware and just power derated by software.
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Diagram of under-voltage protection:L1 phase
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Report No.: PVAU160721N056-R3
Diagram of over-voltage 1 protection:L2 phase
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Report No.: PVAU160721N056-R3
Diagram of under-voltage protection:L3 phase
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Report No.: PVYAU160721N056-R3
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Report No.: PVAU160721N056-R3

7.4 Volte_lge and frequency limits (passivg anti-i_slanding protection_) P

Appendix G2 Under- and over-voltage trip settings and reconnection test

SOFAR 40000TL-Sx Series

L1 phase

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 180,6 180,3 180,5 1,210 1,215 1,215 67,0

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

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

Actual setting 260,0 2,0 60,0

Trip value 259,8 260,0 259,6 1,191 1,210 1,200 67,0

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 264,7 264,1 264,5 0,122 0,109 0,117 67,0

L2 phase

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 181,0 180,5 180,4 1,207 1,200 1,212 66,0

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

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

Actual setting 260,0 2,0 60,0

Trip value 259,1 260,2 259,4 1,198 1,203 1,220 67,0

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 264,9 264,1 264,3 0,119 0,117 0,114 67,0
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Report No.: PVYAU160721N056-R3

the actual setting.

L3 phase
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 180,1 180,0 180,4 1,200 1,210 1,205 66,0

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 259,9 260,4 259,3 1,208 1,211 1,198 66,0

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

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

Actual setting 265,0 0,2 60,0

Trip value 264,3 264,7 264,7 0,118 0,105 0,127 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

Bureau Veritas Shenzhen Co., Ltd.
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— Report No.: PVAU160721N056-R3
Diagram of under-voltage protection:L1 phase
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Report No.: PVYAU160721N056-R3

Diagram of over-voltage 2 protection:L1 phase
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Diagram of under-voltage protection:L2 phase
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Report No.: PVYAU160721N056-R3

Diagram of over-voltage 1 protection:L2 phase
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Diagram of over-voltage 2 protection:L2 phase
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— Report No.: PVAU160721N056-R3
Diagram of under-voltage protection:L3 phase
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Diagram of over-voltage 2 protection:L3 phase
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Report No.: PVYAU160721N056-R3

7.4 Volte_lge and frequency limits (passive al_'lti-isla_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 1,210 1,210 1,230 66,0

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 45,00 45,00 45,00 1,230 1,200 1,220 66,0

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 52,01 52,00 52,01 0,094 0,091 0,100 67,0

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 40000TL-Sx Series and the results are valid for the SOFAR

30000TL-Sx Series and SOFAR 33000TL-Sx Series, since it is similar in hardware and just power derated

by software.
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Diagram of under-frequency protection (for Australia)

100, 00n/div
CHE : 500.0mA/div
Position = 0.00 div

-20000.,000ns

-11613.998ns

Stopped 5
2016709706 17:24:10.104762

Zoom1:2.54
Main:10.0M

-9.862998s
-8.632998s
1.230000s

Acqiode : Normal
b00kS/s  2s/div

0.000ms
o0madi
TR

-6613,998ns
X:File
2016/09/06 17:26:17

~ Display Group

o6 - 500 Ouivdie
: .Ond/div [
Position = —0.02 div "‘ |

-20000,000ms
o

X1
X2

-11869.998ns A%

Stopped |
2016/09/26 20:46:21.496937

Zoom1:=2.5M
Hain:10.0H

-9.859998s
-8.629998s
1.230000s

AcqMode © Normal
500kS/s  2s/div

0., 000ms!
ol s i
T

—6869, 99813
X:File
2016/09/26 20:48:36

Bureau Veritas Shenzhen Co., Ltd.

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

Dongguan Branch

523942, China
Page 95 of 183

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-R3
Diagram of over-frequency protection
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Report No.: PVAU160721N056-R3

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

SOFAR 33000TL-Sx Series

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

) Setting Vnom_max [V] 255,0
Setting values :
Settlng T disconnection [S] 10,0
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 255,3
Phase 1 Mou time 255,2
) 3d time 255,2
a )
1<time 255,3 1. Disconnection should take place.
Phase 2 |2 time 255,2
31 time 0547 2. Voltage within +/1 % of the set-point.
1sttime 255,2
Phase 3 |2 time 255,2
3 time 255,2
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 7,0
Phase 2 10,0 Disconnection time < 30s
Phase 3 9,0
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 75,0
Phase 2 74,0 Reconnection time > 60s
Phase 3 75,0
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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar in hardware and just power derated by software.
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Report No.: PVAU160721N056-R3

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

SOFAR 40000TL-Sx Series

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

) Setting Vnom_max [V] 255,0
Setting values :
Settlng T disconnection [S] 10,0
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 255,6
Phase 1 Mou time 255,7
) 3d time 255,7
a )
1<time 255,7 1. Disconnection should take place.
Phase 2 |2 time 255,6
31 time 2557 2. Voltage within +/1 % of the set-point.
1sttime 255,6
Phase 3 |2 time 255,6
3 time 255,8
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 8,0
Phase 2 11,0 Disconnection time < 30s
Phase 3 9,0
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 72,0
Phase 2 72,0 Reconnection time > 60s
Phase 3 75,0
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.
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Report No.: PVAU160721N056-R3

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

SOFAR 33000TL-Sx Series

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

) Setting Vnom_max [V] 248,0
Setting values :
Settlng T disconnection [S] 10,0
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 248,2
Phase 1 Mou time 248,3
) 3d time 248,2
a )
1<time 248,3 1. Disconnection should take place.
Phase 2 |2 time 248,3
31 time 2483 2. Voltage within +/1 % of the set-point.
1sttime 248,3
Phase 3 |2 time 248,3
3 time 248,4
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 12,0
Phase 2 8,0 Disconnection time < 30s
Phase 3 13,0
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 74,0
Phase 2 75,0 Reconnection time > 60s
Phase 3 75,0
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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar in hardware and just power derated by software.
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7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variations P
New Zealand

SOFAR 40000TL-Sx Series

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

) Setting Vnom_max [V] 248,0
Setting values :
Settlng T disconnection [S] 10,0
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 248,1
Phase 1 o time 248,2
) 3d time 248,2
a )
1<time 248,2 1. Disconnection should take place.
Phase 2 |2 time 248,2
31 time 248.2 2. Voltage within +/1 % of the set-point.
1sttime 248,1
Phase 3 |2 time 248,2
3 time 248,1
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 13,0
Phase 2 15,0 Disconnection time < 30s
Phase 3 15,0
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 74,0
Phase 2 72,0 Reconnection time > 60s
Phase 3 74,0
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.
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7.5.3.1 Response to an increase in frequency

Appendix H3.2 Test procedure P
SOFAR 33000TL-Sx Series

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

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KW]: 17,000 17,000 16,370 15,378 14,386 13,394 12,401

P [kW]: 17,359 17,362 16,495 15,229 14,210 13,240 12,253
AP/Psetpoint [%]: 3,6 3,6 1,2 -1,5 -1,8 -1,5 -1,5
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]: 11,409 10,417 9,425 8,433 7,441 6,449 5,457

P [kW]: 11,285 10,315 9,303 8,319 7,340 6,381 5,381
AP/Psetpoint [%6]: -0,7 -0,6 -0,7 -0,7 -0,6 -0,4 -0,4
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]: 4,465 3,472 2,480 1,488 0,496 0,000 0,000

P [kW]: 4,394 3,407 2,370 1,349 0,372 0,035 0,022
AP/Psetpoint [%]: -0,4 -0,4 -0,6 -0,8 -0,7 0,2 0,1

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 N/A N/A N/A N/A
Frequency [Hz]: 52,25 N/A 50,05 N/A N/A N/A N/A
Psetpoint [KW]: 0,000 N/A 0,000 N/A N/A N/A N/A
P [kW]: 0,023 N/A 0,020 N/A N/A N/A N/A
AP/Psetpoint [%]: 0,1 N/A 0,1 N/A N/A N/A N/A
Limit Wgra: +17 %

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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar 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

Appendix H3.2 Test procedure P
SOFAR 40000TL-Sx Series

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

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KW]: 20,000 20,000 18,194 17,092 15,989 14,886 13,784

P [kW]: 19,614 19,297 18,596 17,106 15,982 14,889 13,774
AP/Psetpoint [%]: -1,9 -3,5 2,0 0,1 0,1 0,1 0,1
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]: 12,681 11,578 10,476 9,373 8,270 7,167 6,065

P [kW]: 12,686 11,594 10,462 9,372 8,254 7,168 6,061
AP/Psetpoint [%6]: 0,1 0,1 0,1 0,1 0,1 0,1 0,1

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]: 4,962 3,859 2,757 1,654 0,551 0,000 0,000

P [kW]: 4,950 3,845 2,681 1,632 0,432 0,031 0,027
AP/Psetpoint [%]: -0,1 -0,1 -0,4 -0,7 -0,7 0,2 0,2

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 N/A N/A N/A N/A
Frequency [Hz]: 52,25 N/A 50,05 N/A N/A N/A N/A
Psetpoint [KW]: 0,000 N/A 0,000 N/A N/A N/A N/A
P [kW]: 0,027 N/A 0,025 N/A N/A N/A N/A
AP/Psetpoint [%]: 0,1 N/A 0,1 N/A N/A N/A N/A
Limit Wgra: +17 %

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.
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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
SOFAR 33000TL-Sx Series

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

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KW]: 17,000 17,000 16,253 15,268 14,283 13,298 12,313
P [kW]: 16,948 17,238 16,496 15,230 14,206 13,237 12,258
AP/Psetpoint [%]: -0,30 1,40 1,43 -0,22 -0,45 -0,36 -0,32
30s mean value | h) 50,85Hz | i) 50,95Hz | j) 51,05Hz N/A N/A N/A N/A
Frequency [Hz]: 50,85 50,95 51,05 N/A N/A N/A N/A
Psetpoint [KW]: 11,328 10,343 9,358 N/A N/A N/A N/A
P [kW]: 11,294 10,329 9,300 N/A N/A N/A N/A
AP/Psetpoint [%]: -0,20 -0,08 -0,34 N/A N/A N/A N/A

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 | I) 50,65Hz | m)50,45Hz | n) 50,25Hz | o) 50,05Hz N/A N/A
Frequency [Hz]: 50,85 50,65 50,45 50,25 50,05 N/A N/A
Psetpoint [KW]: 9,358 9,358 9,358 9,358 9,358 N/A N/A
P [kW]: 9,286 9,286 9,287 9,287 9,285 N/A N/A
AP/Psetpoint [%]: -0,42 -0,42 -0,42 -0,42 -0,43 N/A N/A
Limit Wara: +17 %

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 33000TL-Sx Series and the results are valid for the SOFAR
30000TL-Sx Series, since it is similar 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
SOFAR 40000TL-Sx Series

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

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [Hz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KW]: 20,000 20,000 17,597 16,531 15,464 14,398 13,331
P [kW]: 19,290 18,664 18,182 16,536 15,440 14,391 13,320
AP/Psetpoint [%]: -3,55 -6,68 2,92 0,03 -0,12 -0,03 -0,06
30s mean value | h) 50,85Hz | i) 50,95Hz | j) 51,05Hz N/A N/A N/A N/A
Frequency [Hz]: 50,85 50,95 51,05 N/A N/A N/A N/A
Psetpoint [KW]: 12,265 11,198 10,132 N/A N/A N/A N/A
P [kW]: 12,263 11,214 10,107 N/A N/A N/A N/A
AP/Psetpoint [%6]: -0,01 0,08 -0,12 N/A N/A N/A N/A

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 | I) 50,65Hz | m)50,45Hz | n) 50,25Hz | o) 50,05Hz N/A N/A
Frequency [Hz]: 50,85 50,65 50,45 50,25 50,05 N/A N/A
Psetpoint [KW]: 10,132 10,132 10,132 10,132 10,132 N/A N/A
P [kW]: 10,109 10,110 10,109 10,110 10,108 N/A N/A
AP/Psetpoint [%]: -0,11 -0,11 -0,11 -0,11 -0,12 N/A N/A
Limit Wara: +17 %

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.
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Diagram of overfrequency
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Produck:
Model No.:

Serial No.:

Rating:

NOTE:

1 Since all the models

1 General Information

1.1 Deseription of EUT

Solar Invemter
SOFAR 33000TL-5X, SOFAR. £0000TL-5X (=0-1)

EBrand Name: |

Maximum d.c. input valtage: 1000 V
input voltage range: 250-950 W

MPPT voitage range: 560-300 V (for SOFAR £0000TL-5x); 480-500 Vit
SOFAR 30000TL-Sx, SOFAR 33000TL-5%)

Mz, Input curment: ZX32 A for SOFAR 30000TL-Sx); 2435 A (for SOFAR
IBU0OTL-S¥]; 2435 A ffor SOFAR 40000TL-5x)

Max., PV Iscc 2440 A (for SOFAR 30000TL-Sxy 2€A0 A (for SOFAR
33000TL-Sxj; 2440 4 {for SOFAR 40000TL-5x)

Nominal outpun voiEge: 3MPEZSIIAI0VaS (for SOFAR 30000TL-Sx,
SOFAR 33000TL-Sx); #PESEIVacor SOFAR ADIDOTL-Sx}

Max. oulpdt cument 3643 A [for SOFAR 300D0TL-Sx); 344BA ffor
SOFAR 33000TL-5x); 3548 A [for SOFAR A0000TL-5x)

Mominal frequancy: S0 Hz

Max. outpit power: 30000 WAior SOFAR 30000TL-Sx); 33000 VA for
SOFAR 33000TL-Sx); 40000 WA {for SOFAR 40000TL-5x)

Accessories: |

1. Mods] SOFAR 3000ITL-SX, SOFAR 3300ITL-5X. SOFAR 40000TL-SN=0-1) was
cerified using 9 MP330 modules. The highest internal frequency of the EUT is less thap 108
MHz, so the radiated emiszion measaremsnt shall be made up to IGHz

have idsnfical mechamical and elecmical copstocton excepl some

parameatay of the sofware architechare m order to conmel the may outpur power. And refer w
the fallewine mhle for details.

DT surge amester AC surge armester

SOFAR 30000TL-30
SOFAR 40000TL-50

, SOFAR. 33000TL-50,

SOFAR 30000TL-51
SOFAR 40000TL-5E

, SOFAR 33000TL-51. | 4

SOFAR 30000TL-52
SOFAR 40000TL-51

, SOFAR 33000TL-52, | 4 |

+ denots iIncorporatng this conypoment
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Midel SOFAR  40000TL-5x. | SOFAR 30000TL-5x
SOFAR 33000TL-5x
Heat-dissipatinz methods With two Fans HNatural coolinz

Therefore we performed the tests which shown i summary fable oo modsl S0FAR
33000TL-5% and SOFAR. 40000TL-5x,
3. For more detailed featares description about the EUT, please refer to User™s Mamual

1.2 Objective
Perform Elecmodapnetc Interference {EMI) tests for C-Tick Markmg.
2 Test Facilities and Configuration

1.1 Envirenmental Conditions

Dhming the measurement the envireomental conditions were within the listed moges:
- Temperanre: 153-35°C
- Humidity: 30-60 %
- Ammosphersc pressure: 26-106 kPa

1.2 Measurement Uncertainty

The uncertainty is caloulated usins the methods sugeested i the “Guide o the Expression of
Uncertainty in Measarement™ (GUM) published by IS0,
- Uncertainfy of Condocted Emission, Uc = =3 668
- Uncertainty of Fadisted Emission {30MHz-1GHz), Uc ==3.1dB
1.3 Test Facility
CCIC Soothern Elscoomic Product Testnz (Shemzhen) Co. Led 15 a thind pary testing
arEanizaton accredmed by China Natonal Acoeditation Service for Conformuty Assesament
{CHMAS) according to ISOVIEC 17025, The accreditation certificate pumber i 11659
The EMC chamber sife Mol (EMC12.8=6.8-6.%(m)). and the radiated and condoceed
Emsszion fest equipments of CCIC-S5ET are comstracted and calibrated to mest the FCC
requirements ANSI C83.4:2001 and CISPR 22EN 55022, The FOC Registmtion MNumber is
46034,
The EMC chamber site No.1 (EMC12.8«6 §=5.4(m}) also complies with Canada standard RS5
112, and acceptable to Indusoy Canada fr the performance of rmadisted meangements, The
Indusiry Canada Registration Mumber is 111854,

CCIC-EETA-| (00 Fage 5ol 23
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1.4 Test Standard: and Resulez

The EUT has been tested accordins fo the following specifications:

EAMISSION
Seandard Test Trpe Fesult
Mans rermire] disrbance volzge PASS
ASNES §1000.6.3: 2012
Badiated disturbance BASS
1.5 List of Equipments Used
CaBbration
ipti Manufactarer jal N
Description Model Na. Diue Date Serial No.
Test Recerver | ROHDE&ZSCHWARZ ESCI Tum 10, 2017 | ALIOSO14T2
LISM ROHDE&SCHWARZ ESHI-Z5 Tum 00 2017 | A0FMAAT
Shizld Fodm HNanoba Tech Site 2 Nov.l4, 2016 | ADIMI10
Test Beceiver | ROHDE&SCHWARZ ESCI Fum 10, 2007 | A0902601
Broadband Ant. SCHWARZBECK TULB (91460 Fum B0, 2017 | ADB05550
Appchoic SAC-10MAC
i3 Mar B0, 2017 | A0802520
- P Albatmo 10611 843 55 Mar 0. 20 AOR0ZFI0
NOTE: Equpments above have been calibrared and are in the peniod of validanon.
Fage & ol 23
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3  Emission Test

31 EUT Setup and Operating Condition:
The EUT was powerad by 720V AC main: and contnueusly operated.

3.2 Mains Terminal Disturbance Veltage Measurement

3.2.1 Limits of Mains Terminal Disturbance Voltage

Limits {dBu¥)
Frequency range (MHz} P X
0.15- 050 £ o 56 36 tn 46
£30-5 36 46
3-30 &0 0
NOTE:

1. The lower hmst shall apply at the fapsshon frequencias
2. The lmiit decreasss Lnearly with the lopanthm of the frequency in the range 0.15MHz to
1.50MHz

3.2.2 Tezt Setup

Shigiding Room

S0cm oy
Fecsiver

3.2.3 Test Rezult

Enviomment Condition:

Temperature: 242C; Relative Hunadity- 35%; Pressure; 1 {1kPa
Test Dates 201 5-08-11 o 2013-08-13

Test Enzinear: Thao Kad

Test Site: EMC Lab
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Limit Value {(dBuV) Emiszion Level (dBuY)
No. | Freq. (MHz) QF [ av QF [
Muodel Mo : SOFAR. 0000TL-50
Ll 0.1500 ] 56 .00 4089
Ll 05780 56 44 41.70 36.30
Ll 40620 58 44 50.10 4430
L1 0.1500 ] 56 a0 40.4]
L1 05780 56 44 4270 36.80
L1 40220 58 44 4540 40.80
L3 0.1500 ] 56 3520 50.10
L3 05940 58 44 4220 36.00
L3 40260 58 44 42,50 3710
Muodel Mo : SOFAR 33000TL-50
Ll 0.1500 5 56 56,80 48.20
03860 56 44 3870 34.60
1 40260 56 44 34.00 1730
L2 01500 L] 56 5880 4050
L1 0.5700 54 46 4210 3540
L1 40380 54 44 4150 3180
L3 0.1500 L] 56 6050 50.80
L3 0.5700 54 46 43.10 345
L3 40260 54 44 4310 30.20
N 01780 §4.6 546 3240 1820
. 0.3860 54 44 3a10 34.50
3.3180 54 44 1840 23.50
NOTE:
1. QPand AV are abbreviatons of the quasi-peak and average individually.
2. Ifthe emission lewels measured with P detector are lower than AV limits, there is ummecsssary
0 meazure with AV detector.
3. The emission levels recorded above is the larger ones of both L phase and I phase.
CCIC-EETITH (00 Fage 8 of 23
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1.3 Radiated Dizturbance Meazurement

31.3.1 Limmit: of Radiated Dizturbance {304 [Hz -- 1GHz)

T AME Crasi peak limits{dBwV/m),
= ) at 10m measurement distance
30 - 230 30
230 - 1000 37

Notes:
(1) The lower limit shall appiy at the Tansition fequency.
{2} Additsonal provizions may be required for cases where interference ocours

3.3.2Test Setup

333 Test Besult

Enviromment Condiden:

Temperamme: 24[3C; Relative Humidity: 55%: Pressone: 101kPa
Test Date: 201 5-08-11 to 2013-08-15

Test Enzinesr: Fhao Fai

Test Site: EMC Lab

CCIC-BETTH (00
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o | Freauency | Autemna | Astenns | TableAugle | QP Limits Em“
(MHz} | Polarization | Height (cm) |  (Degree) (dBVim) (dBu¥im)
1| = = 00 0 30 .10
T _wm v 100 7 30 .7
3| 358 v 100 10 30 35.70
3| 17 v 100 50 30 140
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Appendix I. Photographs of the EUT
1. Appearance
Crvarall waw of the =it for medl SOFAR, 40000TL-Sx and SOFAR 33000TL-Ex
Bokiom view of the uni mods] SOFAR, 40000TL-5x 22 SOFAR, 33000TL-5x
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Tovtarmal] visw modsd SOFAR S0000TL-Sx and SOFAR 33000TL-5x
Inferpal view of the unit mode] SOFAR J0000TL-5% and SOFAR. 33000TL-5x
CCK-EET (Dap Py 1 of
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Internal view of the unit mods] SOFAR 20000TL-5x and SOFAR. 33000TL-5x
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Cratput board
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Combiner board
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AC EMI board
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DCB soldenng view
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Commmmration board
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LCT display board
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PCH solienng view
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Driver board
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Bodtom of drvar board
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Appendiz I: Photographs of EMC Test Configuration

1 Radiated Field Sirength Measnrement
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STATEMENT
1. This fest laboratery is sccredited by CNAS, Accreditation Certificate No L1650,
1. The test report iz invalid withowt stamp of labaratory.
3. The test report iz imvalid without siznatore of personis) testimgz and snthorizing.
4. The test report is invalid if erased and corrected.
5. Test results of the report are valid to the test samples if sampling by client
6. 4" ifem canmot be Accredited by CNAS.
7. The test report shall met be reproduced except m foll, withomt written approval of
the laboratory.
8. If there is any objection to report, the chient should inform issning laboratory within
15 days from the date of receiving test report.
At Flecuns Totny Busilfng, Mo 41 Shbe Roed, Xili oles, Missben Dedricl, Shesshee, Cromdony, Ching
P, 5ianss
TEL: O7S5-BSFIRES. 2A2TIHE FAM: (755268371
hismaets hiopstwess coc-aslom Frhlail, mesgoionc-ssdnm
CCIC-ESTTH (00) Bage 1 ol 11
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NS e Baport No. SETHI16-1154

EMC TEST REPORT

Beport No.:  SET2016-11548
Product:  Solar Imverter
SOFAR 30000TL-5X, SOFAR 33000TL-53 SOFAR
JO000TL-520=0-1)
Applicant:  Shenzhen SOFARSOLAR Co.. Ltd

Add . 3A-1 Huzke Buwldmg East Technology Park Chaconzng Foad
" MNanshan Dismet, Shenzhen, Chima

Model No:

Issued by: CCIC Southern Electromic Product Testims (ShenzhenjCO. Ttd
Electromic Testing Bulding, No. 43 Shahe Road, Xih Nedao,
Manshan Dhismct, Shenshen, Guangdong, China
Tel: 8673526627338 Fax: B6 755 26627238

Lab location:

This test report consists of 35 pages in ol It may be doplicated completely for lagal nse with the
appreval of the applicamt. It should not be reproduced except m full without the writen approval
af our sbomatory. The clisnt should not use it to clame product endofsement by CCIC-SET.  The
test results m the repon ooty apply to the tested sample. The test report shall be invalid withoat al
the sigmanmes of emng enpmesrs, reviewer and approver Aoy objections must be raised fo
CCIC-S5ET wnthin 15 days since the date when the report &= received It will mot be mken imta

rdematzon bevond this limi
S Guery No. ; SSUHFRZE
CCIC-BETITH (0O) Fuge | ol 35
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Report
Product....._ ... - Solarinverer
ModeiMNo. .- SOFAR 3D000TL-S¥, SOFAR 33000TL-5%. SOFAR
40000TL-SX[X=0-2}
BrandMName......_ ... !
ApPHCANt. e eeeeeceecaenaeees ShENZREN SOFARSOLAR Co, Lid.
Applicant Address_.._........: 3A-1, Huake Building. East Technology Park, Qiacxiang
Road, Manshan District, Shenzhen, China
Manufacturer.. . ...........- Suga Networks Equipment (Shenzhen) Co., Lid
Manufacturer Address. - Suga High-tech Indusirial Park, Ne. 8, Fuleng Road,
Sanzhong. 2ingd Town, Dongguan, Guangdong, China
Test Standards.. ... EN 61000-6-1:105 Electromagnetic compatbity (EMC)
— Part 8-2: Genenc standards - Immunsty for industrial
environments
EN 61006-6-4: 2007-A1:2011 Blectromagnetc
compatibility (EMC) -- Part 8-4: Generic standards -
Ernission standard for indusirial environments
Test Result.......ooeeie Pass
Tested by —.. oo s her P et
Signaure, Dats
Reviewedby .. .. ... . - / . ! N
L = dorpdasgss il OB, 2016
Signiure, Oste
roved by s [ 4
AR e Jul 08, 2018
Signature, D=
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1 General Information
1.1 Description of EUT
Model Moo

Brand MName: -—
Sexrial No.:

Product:  Solar Inverier
SOFAR 32000TL-5X, SOFAR 40D00TL-SX (X=0-2}

Maximum o.c. Input valtage: 1000 V

input voltage range: 250-360

MPPT voitage range: S50-800 V (for SOFAR 40000TL-Sx); 480-800 Vifer
SOFAR 3000TL-5x, SOFAR 33000TL-5%]

M3, Ut caETERt 2432 A (for SOFAR 30000TL-Sx); 2635 A {for SOFAR
3300DOTL-Sx); 235 A ffor SOFAR 40000TL-S)

Max, PV Isc 2€40 A {for SOFAR 30000TL-Sx); 2540 A (for SOFAR
I300TTL-Sx}; 244D A {for SOFAR 40000TL-5¥)

Mominal output voltage: INPEIZIVEDIVAC (for SOFAR 30000TL-S¥,
SOFAR 33000TL-Sx) HPE4a0Vaciior SOFAR 40000TL-Sx)

M3y, OURpUt cument: 3443 A ffor SOFAR 30000TL-Sx); 3484 {for SOFAR
3300OTL-Sx}; 348 A {for SOFAR 40000TL-Sx)

Nomnal frequency: 51 He

My, outpi power 30000 WASor SOFAR 30000TL-Sx) 33000 VA (for

Accessories: [

NOTE:

the followins fable for details

SOFAR 33000TL-5x); 40000 WA (for SOFAR A0000TL-5K)

1 Model SOFAR 3000ITL-SX, SOFAR 33000TL-SX. SOFAR 40000TL-SX{M=0-1) was
cemified nsing @ MP330 modules The highest infernal frequency of the EUT is less than 108
MHz, so the radiated emission measurement shall be made up to 1GHz

2. Smece all the moedels have idenrical mechanical and elecmical constmcton except some
parameter of the sofiware architechure i order to contrel the mas owiput power. And refer to

Model

DT surge amester

AL surge amrester

SOFAR 40000TL-50

SOFAR 30000TL-50, SOFAR 33000TL-50,

SOFAR 40000TL-51

SOFAR 30000TL-51, SOFAR 33000TL-51.

SOFAR 40000TL-52

SOFAR 30000TL-52, SOFAR 33000TL-52,

+ danote incorporating this componsnt

CCIC-EETT 400)
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Model SOFAR.  40000TL-5x, | SOFAR 30000TL-5x
SOFAF 33000TL-5x

Heat-diszipating methods With rwo Fans HNarural cooling

Therefore we performed the tests whith shown i summary mble on model SOFAR
33000TL-5% and SOFAR 400MTL-5x
3. For more detadled feanres descniption about the EUT, please refer to User’s Mamal

1.2 Objective
Perform ElecmoMignetic Interference (EMT} and ElecroMagnetic Susceptibility (EME) tests
for CE Mazking

I Test Facilities and Configuration

1.1 Epvironmental Condition=
Chaming the measurement the envionmental conditions were within the listed moges:
- Temperafure: 13-15°C
- Humidity: 30-60 %
- Ammasphene pressure: 26-106 kPa

1.2 Meazurement Uncertainty

The uocertainty is calonlaed usins the methods sazeested m the “Guide to the Expression of
Uncertainty in Measuremeant™ (ZUM) published by IS0
- Uncertainry of Conduct=d Emission, Uc = =3 6dB
- Uncerainty of Radiated Emission, Uc ==3.1dB

COC-EETT {00 Fage & af 35
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1.3 Test Standards and Resule:

The EUT has been tested accordins to the following specifications:

EMISSION
Stapdard Test Trpe Resul
M Mains temmiral dismrbance voltage PSS
G1000-5-4-200T+AL201] | padinted disturbance DASS
DVDUNITY (ENG1000-6-2:2005)
Basic Standard Test Trpe Result
IEC §1000-4-3 Electrostatic discharge mumamity nasy
EC S1000-4-3 Fadixted, radio frecquency electromagmetic fisld immamity | BASS
EC §1000-5-4 Electrical fist transienturst mmunity PASS
IEC 61000-4-5 Surge immmmiry BASS
EC 51000-4-5 Impmumity wo conducted disnrbances indured by BF Selds PSS
IEC §1000-5-8 DBower Tequency magnatic feald iomumity Bass

NOTE: The latest versions of basic standards are applied.
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1.4 List of Equipments Used
i Mannfacinrer Calibration .
Description Miadel No. Drus Bt Serial Na,
Test Recatver ROHDE&SCHWARZ ESCI Fan 10, 2017 | - ADRO2601
LISN SCHWARZBECK NNLERI30 Fan 10, 2017 | Al31001341
Broadband Ant | BOHDE&SCHWARZ | vITE®ISH | Ra 10,2017 | ADBDSS6D
Antenna Amplifier Research AR ATI1080 Fan 10,2017 | AOD304243
Antenng Amplifier Research AT4002A Fan 10, 2017 | AD304230
ESD Tex System EMTEST ESD30C Tl 03, 2016 ADTI2E13
EFT/Surge Te:t EMTEST vessooN7. 7 | Dec 162016 | AlS0201094
System EMTEST CHIS03BR.3 Dec 16.2016 | Al30201095
Sigmal Generator | ROMDE&RSCHWART SMRI7 Tam 10, 2017 | AD304213
Power Amplifier Amplifier Research S0OW 10004 ADBO445
Bower Amplifier Amplifier Besearch S051g4AMI AQBO4345
Siznal Genemior | ROHDE&SCHWARZ SMLE Fan 1@, 2017 | 1090.3000.11
Power Amplifiar Amplifier Research 50041004 ADBD4344
Elecmromagnatic e
compling clapp | ROMDE&SCHWARZ Fa031 Tam10.2017 | AL304138
Anechoic Chamber Albatross h”::‘; ssay | MaC0B.2017( ACS01E20
Magnetic Fiald Tester HAEFELY MAG 1001 Tar 10 3017 | - AOLOZEICS
Power (ualsty =
il Fhik F43 Jim 10, 2017 -
Analvar i ? -
NOTE: Equipments above have been calibrated and are in the perted of validation
CCIC-EETTH {20) Fage 3 uf 15
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3  Emission Test

J1EUT Setup and Operating Conditions

The EUT was powerad by 720V DC mains and contimumsly operatad
Enviromment Conditien:
Temperamre: 24°C; Relanve Humidity- 35%; Pressure:1 01kPa
Test Drate: 208 5-08-11 to 2015-08-13
Test Enzinser: Thao Fai
Test Site: EMC Lab

3.2 Mains Terminal Disturbance Voltage Measurement

3.2.1 Limitz of Mains Terminal Disturbance Voltage

Limits (dBV)
Frequency range (MHz) ;
OQuasi-peak Average
B ] 56 - 26
05-3 56 46
3-30 <1 30
NOTE:
1. The lower limit shall apply art the mansiton frequencies.
3.2.2 Test Setup
EUT
Fower Cord
2
Feceiver
BN

CCIC-BETTH a0
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3.2.3 Tezt Result
Limit Vil ue (dBuV Emission Level (dBpV
No. | Ereq. (MHz) QF | : P:v QF | : :vj
Mode] Me.: SOFAFR. 20000TL-50
L1 01500 66 36 00 4000
L1 05780 36 46 41.70 36.30
L1 4 D520 36 46 3010 2430
L1 01500 66 36 M0 4040
L1 05780 36 46 4270 36.20
L1 40220 36 46 4440 40.20
L3 01500 66 36 3520 50.20
L3 05940 36 46 4220 36.00
L3 40260 36 46 4260 37.10
Mode] Me.: SOFAR. 33000TL-50
L1 01500 ] 36 36.80 45.20
L1 03860 54 46 3870 34.60
L1 4.0260 58 46 3400 27.30
L2 01500 ] 36 3B.80 4050
L2 0.5700 58 46 4210 3540
L2 40380 58 46 4250 3l.on
L3 01500 ] 36 60.50 50.00
L3 0.5700 58 46 43.10 3450
L3 4.0260 3§ 46 43.10 30.20
{ 01780 §4.6 46 3240 2520
0.3860 58 46 3810 3450
33180 58 46 oan 23.50
NOTE:
1. QPand AV are abbreviatons of the quasi-peak and average individually.
2. If the emdssion lewels measured with (P detector are lower than AW limits, there is nomecessary
0 measure with AV detector.
3. The emission levels recorded above is the larger ones of each phase
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1.3 Radiated Dizturbance Meazurement

1,31 Limit= of Badiated Dhisturbance

3.3 2Test Setup

{1) The lowrer limit shall apply at the mansition frequency.
(2} Additsonal provisions may be required for cases where misrference ocours

Cammcer

Pl

T range (MELD) Cmasi peak limits{dB WV /mj,
¥ % at 10m measurement distance
30 - 230 30
230 — 1000 37
Nodes:

: PVAU160721N056-R3

COIC-SETITH OO
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! am El |
BT
3,33 Test Result
o
x| Fremency | Autenna | Awtemna | TableAngle | QPLimits s
: Polarization | Hei dBuV/m
amy | P Hught(m) | Megre) | @BVm) | 0
1 | 13 H 00 o 30 110
1| oM v 100 0 0 R
E 3584 v 100 10 30 PR
3 | 12700 v 100 o0 30 40
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4 Immunity Test

4.1 EUT 5etup and Operaning Conditions

The EUT was powersd by 380V AC mains and continnously operated.

Environment Condition

Temperature: 24°(C; Relative Humidity- 55%; Pressure:101kPa

Test Drate: 2015

Test Site: EMC Lab

07-06 o 2015-07-13
Test Enzineer: Yang Thichens

4.2 Performance Criteria

Ths appamius shall contizs 1o cperas 2 mmnded. Mo degmadetion of parformancs or loss of
Craterion A funcitom is aliowed below a performance bvel specified by the mammfacmmer, wien the
appamans i nsed a5 mvanded

The appmaiuy shall comtione o cparaie a5 meemded after the et Mo degmdafiom of
Criterion B | parformance or loss of fmctiom is allowed babow a performsmcs Joval wpecified by 8w
maefsrromer, whs the spparms & med s inended

Criterion C

Texaporary bows of fncton is allowsd, provided the Smotion is sbf-ecovenble or can ba
mustored by the cperation of the comtrols.

4.3 Electrostatic Discharge Iimmunity Test

4.2.1 Test Specification

Basic Standard: IEC d1000-4-2
| Discharze Impedance 3300 /150 pF
Discharge Voltage: Amr Discharge : 8KV
Comtact Discharge ; SkW
Polarify: Pozitve | Negative
Nomber of Discharge: Mlimimom 20 omes at each test poimt
Discharge Mode: Single discharge
Discharge Period: 1-serond minimmm
Criterion: B
COIC-EETIT (000 Page 12 af 32
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4.3.2 Test Setup

=Tirie B, 13m Nertical Conpling plane-
B I ] lr_f
ESD Wrﬁﬂmplllr
Gumrm:“-_" ]

II|' L
=] |11

Neareil | 1 n
Wall EUT |
! \T" iy 4

For the acroal test confiewmaton. please refer o Appendin I: DPhotopraphs of the Test

{1} The EUT confimyed fo operate as miended Mo degradation of performance was observed.

Coofizumation.
4.3.3 Test Result
: ; Comply
Test Points m D’;;T Observation with
Criterion

| Aperiare of the cover +2 Air Mote(1) A
Sermen +3 Air Note(1] A
Bugon +E Asr o1} A
Mtallic shell of connecters 4 Comttact Hote(1) A
HCP +4 Contact Nate{1) A
vCP 4 Contact Note{1) A
NOTE:

Page 11 u
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4.4 Badiated, Eadio Freguency Electromagnetic Field Immunity Test

+.4.1 Test Specification

Basic Standard- IEC G1000-4-3
| Erequency Range: BO MHz - [000MHz | [ 4GHz — 1.0GHz A0GHz- 1 TGHz
Field Strength: 10Vim Nm IVim
Aladolation: 1kHz sine wave. 807, AM modulation
Frequency Step: 1% of fmmdamenial
Polarity of Antenna Horizootal and Vertical
Tewt Distance: 3m
| Antenna Height: 1.5m
Drweell Time: 3 seconds
Criterion: A
4.4.2 Test Setup

Fuoll Anechoic Chambrer

RF Cenerator amd

QOEre) SviiEm

CCIC-5ETIT o) Page 14 of 35
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+4.4.2 Tezt Result

Field
Frequency | Polarity | Azimoth Strepefh | Observation !
i Criterion
fri-1]
80-1000MHz | VEH | ospisn 70 10 Mote(l) A
14206E: | v&HE | o@0isn a7 3 Hore(1) A
10276 | V&H | 090180.270 I Hote(1) A
NOTE:

(1) The EUT contirmed fo operate as mtendad. IWo degradaton of performanse was observed

4.5 Electrical Fast Tranzient/Burst Immunity Test

+4.5.1 Tezt Specification

Baszic Stamdard- TEC SI000-4-4
Text Voltage: AC. power port: I EV
Polarity: Positive Wegative
Impalse Frequency: SkHz
Impokse wave shape: | 530ns
Burst Daration- 15ms
Burst Period: I0ims
Test Dioration: ot less than | min.
Criterion: H
4.5.2 Tezt Setup 0.3m |
AC Power Line
L=lm
_ EUT
Nearest
Wall
Test System [—

|||—

CCIC-8ETIT- MO0
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4.£.3 Tazt Result

: : . Comply with
Test Paint Polarity | Test Level Oyvservati
25t Pain x (V) om e
AC Power Port == 1 Mo (1) A
NOTE:

{1}. The EUT contimead mo operate as metended Mo desadation of performance was observed.

4.6 Surge Immunity Tezt

4.6.1 Test Specification

Basic Standard: IEC §1000-4-5
Waveform: Volage 1250 ps; Coment 320 ps
A ; A power port, line to line 1 KV, lne to earth JEv

et T d.c. power part, line to bne 005 KV

Folarity- Posifive Megative
| Phiase Amsde: 07, 80", 1BQT 270"

Eepetition Eabe: Glsec

Times: 5 time'gach condition

Criterion: B

4.6.2 Test Setup

Sage
Generaton BT
I_ .
—
4.6.3 Test Rezult
Conpling Line Polarity Valtage (V) Observabion Citerinn

AC power, Line-Line == 1 Node (1) A
AC power, Line-Earth == ¥ ote (1) A

DC power, Line-Line - 0.5 Node (13 A
NOTE:

{1}. The EUT contimed o operate as mtended No desmadation of performance was observed.

CCIC-SETITH 003 Fage 18 of 3%
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4.7.1 Test Spenification

Basic Standard: IEC S1000-4-6
Freqnency 0.15 MHz — 80 MH=
Field Sirengih: v
Modulation: 1 kHz Sme Wave, 80%, AM Modulation
Frequency Step: 1% of fimdamenfal
Conpled Cable: AC powsr lpe, DC power lins
| Conpling Drevice: Electmomagnetic coupling clamp
Criterion: A

4.7.2 Test Setup

""-II I i
R iPemiibe
o ot |
[ J -: |—|.u—-|r.|
g
Frirmi el fin.
4.7.3 Tezt Besult
Test Point Frequency Field Strength | Observation | Comply with criterion
Vrms)
AC powerline | 0.15- 80 MH=z 10 Notz(1) A
DC. powerline | 0.15- 80 MHz 10 HNome(l) A
NOTE:

{1} The EUT contimed o operate as mtended W degradation of perfonnance was observed

CCIC-3ETIT- (06) Page 17 al 35
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4.8 Power Frequency Magnetic Field Immunity Teszt

4.8.1 Test Specification

Basic Standard: EC a1000-4-8
Frequency Eange: S0Hz
Field Stremgsih: EDE
Observation Time: 1 mumate
Inductance Coil: Rectanmlar hpe, Im = lm
Criterion: A
4.8.2 Test Setup
Tom Vo v wei e o
I 1 il /l'll reimrai v |
r]:{ EUT
2., | e
W e e Lol Flaie Jr

4.8.3 Test Bezut

Direction Field Str m| Observation Comply with Criterion
X 30 Maote{1) A
T 30 Maote(l) A
Z 30 Wae(l} A
NOTE:

(1} Tke EUT contimeed io operate as meended Mo degradetion of perfommanc e was obsemved

Far the actan! test confisuraton please refsr to Appendsx II: Photomraphs of the Test
Confizuration.
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Internal view of the unit model SOFAR 20000TL-5% and SOFAR 33000TL-5%
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Combiner board
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AC EMI board
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PCE zoldering view

Tnput board
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1. Radiated Field Strength Measurement
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3. Electrostatic Discharge Tmmunity Test
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5. Electrical Fast Transient Burst Immunity Test, Sorge Immumity Test
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8. Power Frequency mapgnetic Fizld Immunity
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STATEMENT

. This test Iaboratery is accredited by CNAS, Accreditation Certificate No L1659,

The test report is imvalid withoot stamp of laboratory.
The test report is imvalid without signature of person(s) testing and anthorizng

. The test report iz imvalid if erased and corrected.

Test resalts of the report is valid fo the test samples if sampling by chest.
“r™ item to be ontmide the scope of anthorized by CNAS.

. The test report shall mot be reproduced except m foll, withont written approval of

the Iaboratery.

. If there is any objection to report, the client should inform isseing laboratory within

15 days from the date of receiving test report
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Enclosure front view

Enclosure rear view-1
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Enclosure bottom view-2

Enclosure bottom view
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Internal view-1
Internal view-2
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Internal view-3

Main power board component side view
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Main power board solder side view
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Control board solder side view

Display board component side view
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Display board solder side view

Communication board component side view
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Communication board solder side view

AC output 1 board component side view
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AC output 1 board solder side view

DC input board component side view
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DC input board solder side view

Fuse board solder side view
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Fuse board solder side view
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DC EMI board component side view
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Report No.: PVAU160721N056-R3
1) Testing Location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Date(s) of performance test: 2016-07-21 to 2016-10-20
Equipment Internal No. | Manufacturer Type Serial No. Last Calibration
AC Source A7040019DG | Chroma 61512 61512000439 Monitored by
A7040020DG | Chroma 61512 61512000438 Power Analyzer
A7040006DG | AC Power ACST-S-33045T |C311120140
DC Simulation A7040015DG | Chroma 62150H-1000S | 62150EF00488
Power Supply A7040016DG | Chroma 62150H-1000S | 62150EF00490
A7040017DG | Chroma 620028 620028EF00120
A7040021DG |Chroma 62150H-1000S | 62150EF00609
RLC Load A7150027DG | Qunling ACLT-3803H 93vV002869
Resistive load A7150030DG | Shenzhen /! I
cabinet Weihuaer
A7150029DG | Shenzhen /! 1
Weihuaer
Inductive load A7180005DG | Shenzhen /! I
cabinet Weihuaer
Power Analyzer A4080002DG | YOKOGAWA | WT3000 91M210852 Mar. 07, 2016
LCR Hitester A1060006DG |HIOKI 3535 120112505 Mar. 11, 2016
Digital Phosphor | A4089017DG | YOKOGAWA | DL850-H-HC 91N726247 Sep. 08, 2016
Oscilloscope
Isolation voltage | A1490011DG | YOKOGAWA | 701901 // Oct. 21, 2015
probe A1490012DG | YOKOGAWA | 701901 /Il Oct. 29, 2015
A1490013DG | YOKOGAWA | 701901 /! Oct. 21, 2015
Current transducer | A1060007DG | YOKOGAWA | CT200 1130700012 Dec. 01, 2015
A1060008DG | YOKOGAWA | CT200 1130700017 Nov. 16, 2015
A1060009DG | YOKOGAWA | CT200 1130700019 Nov. 16, 2015
A1060010DG | YOKOGAWA | CT200 1130700016 Dec. 01, 2015
A1060011DG | YOKOGAWA | CT200 1130700011 Dec. 01, 2015
A1060012DG | YOKOGAWA | CT200 1130700018 Nov. 16, 2015

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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

523942, China
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Report No.: PVAU160721N056-R3
2) Testing Location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Date(s) of performance test: 2017-08-01 to 2017-08-24
Equipment Internal no.: | Manufacturer: | Type: Serial no.: Last
calibration
AC Source A7040019DG Chroma 61512 61512000439 Monitored by
AC Source A7040020DG Chroma 61512 61512000438 Power
DC Simulation A7040016DG Chroma 62150H- 62150EF00490 Analyzer
Power Supply 1000S
DC Simulation A7040021DG Chroma 62150H- 62150EF00609
Power Supply 1000S
RLC Load A7150027DG Qunling ACLT-3803H 93v002869
Power Analyzer A4080002DG | YOKOGAWA WT3000 91M210852 Jan. 06, 2017
Four Channel A4089003DG Tektronix DPO4104B C010624 Oct. 11, 2016
Digital Phosphor
Oscilloscope
Eight Channel A4089017DG | YOKOGAWA DL850 91N726247 Sep. 08, 2016
Digital Phosphor
Oscilloscope
Oscilloscope probel | A4089008DG Tektronix TPP1000 C008230 Dec. 15, 2016
ScopeCorder A4089009DG Tektronix TPP1000 C008231 Dec. 14, 2016
Current transducer | A1060007DG | YOKOGAWA CT200 1130700012 Nov. 29, 2016
Current transducer | A1060008DG | YOKOGAWA CT200 1130700017 Nov. 23, 2016
Current transducer | A1060012DG | YOKOGAWA CT200 1130700018 Nov. 15, 2016
Impulse Test A6600004DG | COMPLIANCE 10*700-7 431250 Jan. 03, 2017
Generator WEST
Withstanding AB6600007DG KIKUSUI TOS9201 SJ001948 Jan. 03, 2017
Voltage/Insulation
Temp. & Humi. D1020009DG Zhongzhi CZ-A-3375A 2412018 Jan. 03, 2017
Chamber
Insulation Tester A6610001DG | Qingdao YIDI MN35B 03MN11063 Dec. 15,2016

3) Test location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Performed dates of test: 2019-06-27 to 2019-07-20
Equipment Internal No. Manufacturer Type Serial No. !.ast_
Calibration
Power Analyzer | A4080002DG YOKOGAWA WT3000 91M210852 Dec, 13,2018
AC Source /! Chroma 61860 618603800387
DC Simulation A7040015DG Chroma 62150H-1000S 62150EF00488
Power Supply A7040016DG Chroma 62150H-1000S 62150EF00490 Monitored by
A7040021DG Chroma 62150H-1000S 62150EF00609 Power Analyzer
RLC Load A7150027DG Qunling ACLT-3803H 93v002869
Resistive load | A7150030DG 3\',‘6.”2*‘9” /I "
eihuaer
Oscilloscope A1490009DG YOKOGAWA 701901 / Nov, 01, 2018
probel A1490010DG YOKOGAWA 701901 / Nov, 01, 2018
A1490011DG YOKOGAWA 701901 / 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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