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Output AC voltage [V] ....cooovveeernnnnnn. : 230, 50Hz

Output AC current [A].....cccovveeinnenns : Max. 3 x 15,0 Max. 3 x 22,0 Max. 3 x 25,0 Max. 3 x 29,0
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Test items particulars

Equipment mobility.........cccccoeeiinnnnn. :  Permanent connection

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

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

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

Mass of equipment [Kg] ......cceeeeeeennn. . 45kg for SOFAR 10000TL-Sx Series, SOFAR 15000TL-Sx Series;

48kg for SOFAR 17000TL-Sx Series, SOFAR 20000TL-Sx Series;

Test case verdicts

Test case does not apply

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

Test item does meet

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

Test item does not meet

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

Testing

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

Date(s) of performance of test ......... :  2016-07-21 to 2017-08-03

General remarks :

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

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

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

The unit was reviewed to

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

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

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

Solar Inverter
SN gm0 % EAAR e
Sofar 10000TL-5x Series Sofar 15000TL-5x Series
Max. DC input voltage A EFSIARE): 1000V Max, DC input voltage (S A B ARSI ARIE): 1000V
Operating MPPT voltags range(MPPTEESEM) 250-860V Operating MPPT voltage range(MPPTES FEEEE): 250-960%
2x15A Max. Input current( B A MNET): 2x21A
25208 Max. PV Isc(fR8 A JEERERT ). 2x27A,
3IN/PE, 230/400V~ Nominal Grid Voltage(SEEFRRIERE): 3/NIPE, 230/400V~
3x15A Max. Output Current{ S5 HEE): 3x22h
50Hz Nominal Grid Frequency(SHER TEE); 50Hz
10000VA Max. Output power(SARIHINE): 15000VA
=>0.89(adjustable+/-0.8) Power factor(ThHEEEE): >0.99(ad]ustable+/-0.8)
IPBS Ingress protection(IPZEER ) IP85
-25-+60°C Operating Temperature Range((E{THEIRE): -25-+60°C
Class | Protective Class({F 4RSI ): Class |

Made in China(==[Rsis )

Made in China(=[Ellik )

Manufacturer: Shenzhen SOFARSOLAR Co., Ltd
iR  FEIT SR RATE
= SAA140078
VDED126-1-1,VDE-AR-N4105,G83/2 EN50438,C10/11,
RD1699,UTE C15-712-1,A84777

|leag
"Kum’

(A CE A A A E

Solar Inverter

SUEAR FAAH TR

SO A=

Sofar 17000TL-5x Series

Manufacturer: Shenzhen SOFARSOLAR Co,, Lid,

s | FI SRR LR

SAA140078

VDED126-1-1, VDE-AR-N4105,G5%/3 |ECE1 727 |EC82116,
C10/11,RD 1699, UTE C15-712-1,AS4777

A CEAD A A K

Soalar Inverter

SSENS SRH R

SOaLAam

Sofar 20000TL-5x Series

Max. DC input voltage( SEA B FMAEE): 1000V Max. DC input voltage( S B RS AFEIEY: 1000V
Operaling MPPT voltage range(MPPTEASEE) 250-860V Oparating MPPT voltage range(MPPTEEFESEE): 250-860V
2x21A Max, Input current{ SN FETR): 2x24A,

2x2TA Max. PV Isc(E M JEERERIR ) 2x30A

3INIPE, 230/400V~ Nominal Grid Voltage (SR E): 3INIPE, 2301400V~

3x254 Max. Output Current( S8 HERF): 3:29A_

50Hz Nominal Grid Frequency(EEEEE RTEE): 50Hz

17000VA Max. Qutput power(BA R HIN=): 20000VA

>0.99(adjustable+/-0,8) Power factor(JISEEH): >0.06(adjustable+/-0.8)

P65 ingress protection(IPSR): P65

-25-+60'C Operaling Temperalure Range((E{7TRESE). -25-+60"C.

Class|  Protective Class(RIPHSI) Class |

Mace in China(cREl4lE )

Made in China{dh[E%li )

Manufacturer: Shenzhen SOFARSOLAR Co,, Lid.

PSS © RN ERREREIRAR

s SAAT40078

i _. VDED126-1-1 VDE-AR-N4105,G5%/3.|EC61727 IEC62116,
| C10M11,RD1688,UTE C15-712-1,AS4777

:DACEM_A&‘?

Manufacturer; Shenzhen SOFARSOLAR Co,, Lid,

PSR | RIS IRAT

SAA140078

VDED126-1-1 VDE-AR-N4105,G59/3 [EC81727 |IECE2116,
C10/11,RD1693 UTE C15-712-1,A84777

TUA CE Ao & A E

DRMO ‘
DRM3 ‘ D
‘ DRM6 ‘ D

‘ DRM1 ‘ I:‘
]
‘ DRM7 ‘ D

DRM2 D
DRMS D
DRM8 D
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General product information:

The Solar Inverter converts DC voltage into AC voltage.

The input and output are protected by Varistors to Earth. The unit is providing EMC filtering at the 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 a two relays. This assures that the
opening of the output circuit will also operate in case of one error.

Description of the electrical circuit:

10-20KW Systerm Diagram
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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 (RLB1-RLB6) 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 (RLB1-RLB6) independently, and communicate with Controller A (UC20) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the Master DSP. 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.

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

The models SOFAR 10000TL-Sx Series, SOFAR 15000TL-Sx Series, SOFAR 17000TL-Sx Series and
SOFAR 20000TL-Sx Series are same as in hardware except the components are in the difference table.
Identical in software the output power just adjusted by software.

Difference table

Sofar10000TL-Sx
Serise

Sofar15000TL-Sx
Serise

Sofar17000TL-Sx
Serise

Sofar20000TL-Sx
Serise

Input sample 10Kohm/1/10W/F/06 | 13Kohm/1/10W/F/06 | 13Kohm/1/10W/F/06 | 15Kohm/1/10W/F/06
resistance of 03 03 03 03
current:REA71,REA7

3,REA79, REA81

Output sample 1.5Kohm/1/10W/F/06 | 2Kohm/1/10W/F/060 | 2Kohm/1/10W/F/060 | 2.7Kohm/1/10W/F/06
resistance of current: | 03 3 3 03
RB46,RB52,RB58,R

B79,RB81,RB95

Output sample 300hm/1/10W/F/060 | 300hm/1/10W/F/060 | 3300hm/1/10W/F/06 300hm/1/10W/F/0603
resistance of current: | 3 3 03

RB47,RB53,RB59,R

B80,RB82,RB96

Full BUS Capacitor: 2pcs 3pcs 4pcs(CA129,CA131, | 4pcs(CA129,CA131,

CA129,
CA131,CA145,CA14
8

(CA129,CA145,)
(25UF/1100V/57.5*3
5+50)

(CA129,CA145,CA14
8),(25UF/1100V/57.5
*35*50)

CA145,CA148),(25U
F/1100V/57.5*35*50)

CA145,CA148),(25U
F/1100V/57.5*35*50)

Half BUS Capacitor:
CD1,CD2,CD3,

4pcs (CD1,CD2,
CD3,CD4),(75UF/700

6pcs (CD1,CD2,
CD3,CD4,CD5,CD6),

8pcs(CD1,CD2,CD3,
CD4,CD5,CD6,CD7,

10pcs(CD1,CD2,CD3
,CD4,CD5,CD6,CD?7,

CD4,CD5,CD6,CD7, | Vdc/57.5%35+50) (75UF/700Vdc/57.5% | CD8),(75UF/700Vdc/ | CD8,CD39,CD40),(7
CD8, CD39,CD40 35*50) 57.5+35*50) 5UF/700Vdc/57.5*35
*50)
IGBT module: FZ12NMAO40SH- FZ12NMAO40SH- 10- 10-
QD1, QD2, QD3 M267F M267F FZ12NMAO8OSHO1- | FZ12NMAOSOSHO1-
M260F M260F

Boosting diode

2pcs(DA20,DA25,SC
S220KE2)

4pcs(DA19,DA20,
DA24,DA25,SCS220

4pcs(DA19,DA20,
DA24,DA25,5CS220

4pcs(DA19,DA20,
DA24,DA25,SCS220

KE2) KE2) KE2)

Boosting IGBT: 2pcs 4pcs 4pcs 4pcs

QA19,QA20,QA28,Q | FGH40T120SMD- FGH40T120SMD- FGY40T120SMD(QA | FGY40T120SMD(QA

A29 F155 (QA20,QA28,) | F155(QA19,QA20,Q | 19,QA20,QA28,QA2 | 19,QA20,QA28,QA29

A28,0A29) 9) )

Boosting conductor 2pcs 10KW 2pcs 15KW/17KW 2pcs 15KW/17KW 2pcs 20KW
Boost/MS226060- BOOST/2100uH/AM BOOST/2100uH/AM BOOST/1.8mH+10%/
2*4/2.7mH+/-10/90m | CC80/92.1*3P/21A/C | CC80/¢p2.1*3P/21A/C | AMCCB80/CUT-80
QMAX/P7&P12 UT-80 UT-80

INT conductor 3pcs 10KW 3pcs 15KW 3pcs 17KW 3pcs 20KW
INV/MS226060- 960uH/AMCC63/¢p2.1 | 850uH/AMCC80/92.3 | 0.73mH+10%/AMCC
2*4/1.38mH+/- *3P/22A/CUT-63 *3P/25A/CUT-80 80/CUT-80
10/47m Q@ MAX/P1/R

internal fan without with with with

Model d ifference t able
Sofar10000TL Sx; AC SPD DC SPD
Sofar15000TL Sx; x=2 with out with out
Sofar17000TL Sx; x=4 with out contain
Sofar20000TL Sx; x=5 contain contain

The product was tested on:
Hardware Version: V2.0

Software Version: V3.0

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

523942, China
Page 6 of 175

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

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

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




EFL
VERITAS

Report No.: PVAU160721N056-R22

ASINZS 4777.2 — 2015

Clause

Requirement — Test

Result - Remark

Verdict

GENERAL REQUIREMENTS

Electrical safety

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

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

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

No such the energy storage
system.

N/A

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

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

5.2

Provision for external connections

Provided in the installation manual.

Inverters shall be used and installed as
fixed equipment only.

Inverter provisions for external connection

See below.

(a) shall be for fixed equipment only; and

Complied.

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

Provided in the installation manual.

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

See below.

(i) permanently connected equipment; or

(i) pluggable type B equipment.

Permanently connected equipment

N/A

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

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

No such devices..

N/A

53

Photovoltaic (PV) array earth fault/earth
leakage detection

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

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

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

N/A

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

See below.

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

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

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

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

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

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

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

54

Compatibility with electrical installation

The inverter shall be compatible with
wiring practices for LV electrical

Considered.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

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).

55

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

No. 34, Chenwulu Section, Guantai Rd.,
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523942, China
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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 P

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
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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 P
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— | See appendix table 6.3.2.2. P
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.

6.3.2.3 Volt-var response mode N/A

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

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

6.3.2.4 Voltage balance modes

Three-phase inverters, or single-phase Considered.
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.

If the voltage balance mode is available, see below. P

the following requirements apply:

(a) The voltage balance mode shall be N/A

disabled by default.

(b) For single-phase inverters used in a The EUT is three-phase type. N/A
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three-phase combination, the
requirements of Clause 8.2 apply.

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

See below.

(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.

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.

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

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

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

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

(WGra+).

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

6.3.5.3 Power rate limit modes

6.3.5.3.1 General

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

6.3.5.3.2 Soft ramp up after connect or reconnect

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

and for the increase in power required by

Clause 7.5.3 after frequency decreased to
the required limit.

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

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

Clause 6.2 (except for DRM 0).

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

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

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

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

levels.
For this mode, the power rate limit (WGra) N/A
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should be able to be enabled or disabled.

The power rate limit shall be disabled by N/A
default.
The increase or decrease for transitions N/A

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

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

6.3.5.4 Nonlinearity of power rate limit changes

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

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

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

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

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

6.4.2 Sinusoidal output in stand-alone mode The EUT is a Grid-tied inverter. N/A

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

5%.
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6.4.3

Volt—watt response mode for charging of
energy storage

No energy storage system in the
EUT.

N/A

A multiple mode inverter with energy
storage which can be charged from the
grid shall have this volt-watt response
mode.

N/A

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

N/A

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

N/A

6.5

Security of operational settings

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

Considered.

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

Provide in installation manual.

PROTECTIVE FUNCTIONS FOR CONNECTION TO ELECTRICAL

INSTALLATIONS AND THE GRID

7.1

General

See below.

The automatic disconnection device shall
operate -

The automatic disconnection device
is integral part of the inverter.

(a) if supply from the grid is disrupted;

Connsidered.

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

Connsidered.

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

Connsidered.

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

Connsidered.

7.2

Automatic disconnection device

The automatic disconnection device shall
provide isolation in all live conductors

The unit is switched off redundant
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
be as follows:

(a) In Australia: 255 V.
(b) In New Zealand: 248 V.

See appendix table7.5.2

P

7.5.3

Sustained operation for frequency
variations

7531

Response to an increase in frequency

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

Considered.

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

N/A

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

Considered.

This is expressed in the equation below:

_p |y _(£-5025)
Pou = Tnt (f,p —50.25)

where

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

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

f = frequency between 50.25 Hz and fsqp

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

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

See appendix table 7.5.3.1

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

See appendix table 7.5.3.1

7.5.3.2

Response to a decrease in grid frequency

The EUT without energy storage. N/A

This requirement applies only to inverters
with energy storage.

N/A

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

N/A

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

N/A
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frequency.

This is expressed in the equation below:

, _mll (49.75 —f)
charge ref {49?5 _fs,mp—f'H ]

where

Pcharge = Charge rate of the storage
element for a frequency between 49.75
Hz and fsiop-ch

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

f = frequency between 49.75 Hz and fsop.
CH

When the frequency falls below fgqp.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 ASINZS 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 (I,4eq) €qual 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 S
[rmad

where

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

lrateq = rating of the inverter in amperes

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

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 (l,aeq) greater than or equal to 5 A
used in three-phase combinations, three

inverters shall be tested in a three-phase
arrangement [refer to Figure 8(a)].

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

9.2.1 General

T|T| O

9.2.2 Equipment ratings

Photovoltaic -

Vmax PV (absolute maximum) 1000V

Isc PV (absolute maximum) 2x20A for SOFAR 10000TL;

2x27A for SOFAR 15000TL,
SOFAR 17000TL,;

2x30A for SOFAR 20000TL;

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) 3/N/PE, 230/400Vac

Rated current 3x15,0A for SOFAR 10000TL; P
3x22,0A for SOFAR 15000TL;
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3x25,0A for SOFAR 17000TL;
3x29,0A for SOFAR 20000TL;

Frequency (nominal or range)

50,00Hz

Rated apparent power

10000VA for SOFAR 10000TL;
15000VA for SOFAR 15000TL;
17000VA for SOFAR 17000TL;
20000VA for SOFAR 20000TL;

Power factor range 1,0(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 IIl) Class | P
Ingress protection (IP) rating IP65 P
9.2.3 Ports P
Each port shall be marked with its The classification marking were P
classification and indicate whether a.c or provided adjacent to the terminals
d.c. voltage asappropriate. of each port.
9.2.4 External and ancillary equipment Ref to installation manual. P
9.25 Residual current devices (RCDs) N/A
Where an external RCD is required, the The Residual current devices N/A
inverter shall be marked with a warning (RCDs) 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 | {4 |EC 62109-1, IEC 62109-2 must
a prominent position and written in be provided by the manufacturer.
lettering at least 5 mm high. It shall
contain the following or an equivalent
statement:
WARNING: AN RCD IS REQUIRED ON
THE [NAME] PORTS OF THE
INVERTER
If the inverter energy system requires a The Residual current devices N/A
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 | o |EC 62109-1, IEC 62109-2 must
in lettering at least 5 mm high. It shall be provided by the manufacturer.
contain the following:
WARNING: ATYPE BRCD IS
REQUIRED ON THE [NAME] PORTS OF
THE INVERTER
9.2.6 Demand response modes

The demand response modes supported
by the inverter should be permanently
marked on the name plate or on a durable
sticker located on or near the demand

The demand response modes
supported by the inverter has
permanently marked on the name
plate closed the communication
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response interface port to indicate the terminals for DRED.
demand response modes of which the
unit is capable.

9.3 Documentation

9.3.1 General

T| V| O

9.3.2 Equipment ratings

Photovoltaic -

Vmax PV (absolute maximum) 1000V

PV input operating voltage range 250-960Vdc

T|T| O

Maximum operating PV input current 2x15,0A for SOFAR 10000TL;

2x21,0A for SOFAR 15000TL,
SOFAR 17000TL,;

2x24,0A for SOFAR 20000TL;

Isc PV (absolute maximum) 2x20A for SOFAR 10000TL; P

2x27A for SOFAR 15000TL,
SOFAR 17000TL,;

2x30A for SOFAR 20000TL;

Maximum inverter backfeed current to No backfeed current to array. P
array

Wind (a.c. ord.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

Rated current 3x15,0A for SOFAR 10000TL;
3x22,0A for SOFAR 15000TL;
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3x25,0A for SOFAR 17000TL;
3x29,0A for SOFAR 20000TL;
Current (inrush) 0,8A/2us
Frequency (nominal or range) 50,00Hz
Rated apparent power 10000VA for SOFAR 10000TL;
15000VA for SOFAR 15000TL;
17000VA for SOFAR 17000TL;
20000VA for SOFAR 20000TL;
Power factor range 1,0(adjustable+/-0,8)
Maximum output fault current 200A
Maximum output overcurrent protection 3x15,0A for SOFAR 10000TL;
3x22,0A for SOFAR 15000TL;
3x25,0A for SOFAR 17000TL;
3x29,0A for SOFAR 20000TL;
d.c. output ratings -
Voltage (nominal or range) N/A
Rated current N/A
Inverter topology Non-isolated. P
Active anti-islanding method P
Protective class (I, Il or IIl) Class | P
Over voltage category DC side: OVC II; P
AC side: OVC Il
Ingress protection (IP) rating IP65
Temperature operating range -25° C ~ +60° C(above 45° C
derating)
9.3.3 Ports
9.3.4 External and ancillary equipment Provided in installation manual.
9.3.5 RCDs
9.3.6 Multiple mode inverters No such mode. N/A
9.3.7 Multiple inverter combinations No such combinations. N/A
APPENDIX GENERAL TEST AND REPORTING REQUIREMENTS (Normative) P
A
APPENDIX POWER FACTOR TEST (Normative) P
B
APPENDIX HARMONIC CURRENT LIMIT TEST (Normative) P
C
APPENDIX TRANSIENT VOLTAGE LIMIT TEST (Normative) | P
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D |
APPENDIX | D.C. INJECTION TEST (Normative) P
E
APPENDIX F | ACTIVE ANTI-ISLANDING TEST (Normative) | P
APPENDIX | VOLTAGE AND FREQUENCY LIMITS (PASSIVE ANTI-ISLANDIN G P
G PROTECTION) TESTS (Normative)
APPENDIX | LIMITS FOR SUSTAINED OPERATION (Normative) P
H
APPENDIX | | DEMAND AND POWER QUALITY RESPONSE MODE TESTING INCL UDING P

DISCONNECTION ON EXTERNAL SIGNAL (Normative)

APPENDIX J | MULTIPLE INVERTER TESTING (Normative) | N/A
APPENDIX | RELATED DOCUMENTS (Informative) P
K
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Test Results

5.5 Power factor P
Appendix B Power factor test
SOFAR 10000TL-Sx Series
Mode Meausrement Rated Output Current
15+/-5% 25+/-5% 50+/-5% 75+/-5% 100+/-5%
Unity Vrms (V) 230,9 231,0 230,8 231,0 230,6
Arms (A) 2,122 3,572 7,197 10,795 14,410
Apparent Power (kVA) 1,469 2,475 4,983 7,480 9,970
Power (kW) 1,468 2,475 4,983 7,480 9,970
Recative power (kVar) -0,052 -0,054 -0,054 -0,059 -0,060
PF cos (phi) 0,999 1,000 1,000 1,000 1,000
Lag limit Vrms (V) 230,1 230,2 230,3 230,1 229,8
Arms (A) 2,398 4,020 8,030 12,039 16,047
Apparent Power (kVA) 1,654 2,775 5,547 8,309 11,064
Power (kW) 1,434 2,440 4,941 7,432 9,915
Recative power (kVar) 0,824 1,323 2,522 3,716 4,910
PF cos (phi) 0,887 0,899 0,891 0,894 0,896
:;rf]?td vrms (V) 229,9 2299 2299 230,0 2298
Arms (A) 2,233 3,843 7,864 11,874 15,885
Apparent Power (kVA) 1,538 2,650 5,423 8,190 10,950
Power (kW) 1,428 2,432 4,929 7,419 9,901
Recative power (kVar) -0,570 -1,053 -2,261 -3,470 -4.677
PF cos (phi) 0,919 0,908 0,909 0,906 0,904
Modes Vrms (V) N/A N/A N/A N/A N/A
Arms (A) N/A N/A N/A N/A N/A
Apparent Power (kVA) N/A N/A N/A N/A N/A
Power (KW) N/A N/A N/A N/A N/A
Recative power (kVar) N/A N/A N/A N/A N/A
PF cos (phi) N/A N/A N/A N/A N/A
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SOFAR 20000TL-Sx Series
Rated Output Current
Mode Meausrement
15+/-5% 25+/-5% 50+/-5% 75+/-5% 100+/-5%
Unity Vrms (V) 230,4 230,4 230,7 231,0 230,6
Arms (A) 4,295 7,219 14,477 21,683 28,921
Apparent Power (kVA) 2,968 4,989 10,019 15,027 20,011
Power (kW) 2,967 4,988 10,019 15,027 20,011
Recative power (kVar) 0,103 0,099 0,084 0,060 0,029
PF cos (phi) 0,999 1,000 1,000 1,000 1,000
Lag limit Vrms (V) 230,6 230,4 229,9 2297 230,1
Arms (A) 4,737 7,893 15,765 23,601 29,587
Apparent Power (kVA) 3,277 5,455 10,875 16,265 20,420
Power (kW) 2,894 4,861 9,755 14,620 18,389
Recative power (kVar) 1,539 2,475 4,806 7,128 8,877
PF cos (phi) 0,883 0,891 0,897 0,899 0,901
:ﬁ‘td vrms (V) 230,2 230,0 229,8 229,6 229,9
Arms (A) 4,580 7,756 15,676 23,551 28,760
Apparent Power (kVA) 3,163 5,351 10,805 16,223 19,838
Power (kW) 2,892 4,859 9,760 14,628 17,856
Recative power (kVar) -1,283 -2,242 -4,634 -7,015 -8,642
PF cos (phi) 0,914 0,908 0,903 0,902 0,900
Modes Vrms (V) N/A N/A N/A N/A N/A
Arms (A) N/A N/A N/A N/A N/A
Apparent Power (kVA) N/A N/A N/A N/A N/A
Power (kW) N/A N/A N/A N/A N/A
Recative power (kVar) N/A N/A N/A N/A N/A
PF cos (phi) N/A N/A N/A N/A N/A
Note:
Inverter shall be connected to test circuit Figure B1 (AS/NZS 4777.2),
The required accuracy for the measurement and reporting of results is £0.01 PF. The vars at the 15% test point are
required to be the same or less than the vars at the 25% test point when operating at unity power factor.
c: capacitive / leading
i inductive / lagging
The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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5.6 Harmonic currents =
Appendix C Harmonic Current Limit Test
SOFAR 20000TL-Sx Series
L1 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 3,323 Watts 6,647
VA 3,323 VA 6,647
Vrms 229,8 Vrms 230,3
Arms 14,462 Arms 28,857
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 14,462 N/A 49,895 28,857 N/A 99,558 100%
2nd 0,015 N/A 0,100 0,038 N/A 0,130 1%
3rd 0,034 N/A 0,233 0,020 N/A 0,070 1%
4th 0,008 N/A 0,054 0,018 N/A 0,061 1%
5th 0,014 N/A 0,098 0,028 N/A 0,097 1%
6th 0,003 N/A 0,023 0,016 N/A 0,055 1%
7th 0,014 N/A 0,099 0,046 N/A 0,160 1%
8th 0,003 N/A 0,022 0,033 N/A 0,113 1%
9th 0,022 N/A 0,154 0,031 N/A 0,107 2%
10th 0,004 N/A 0,025 0,034 N/A 0,118 0,5%
11th 0,009 N/A 0,063 0,033 N/A 0,116 2%
12th 0,002 N/A 0,014 0,006 N/A 0,020 0,5%
13th 0,007 N/A 0,048 0,006 N/A 0,019 2%
14th 0,002 N/A 0,014 0,008 N/A 0,026 0,5%
15th 0,008 N/A 0,053 0,021 N/A 0,073 1%
16th 0,002 N/A 0,012 0,013 N/A 0,046 0,5%
17th 0,004 N/A 0,027 0,016 N/A 0,056 1%
18th 0,002 N/A 0,012 0,012 N/A 0,041 0,5%
19th 0,003 N/A 0,019 0,018 N/A 0,062 1%
20th 0,002 N/A 0,017 0,014 N/A 0,047 0,5%
21th 0,005 N/A 0,037 0,005 N/A 0,016 0,6%
22th 0,001 N/A 0,010 0,007 N/A 0,024 0,5%
23th 0,003 N/A 0,023 0,011 N/A 0,038 0,6%
24th 0,002 N/A 0,012 0,005 N/A 0,018 0,5%
25th 0,002 N/A 0,015 0,010 N/A 0,035 0,6%
26th 0,002 N/A 0,011 0,007 N/A 0,023 0,5%
27th 0,002 N/A 0,014 0,006 N/A 0,022 0,6%
28th 0,002 N/A 0,014 0,008 N/A 0,027 0,5%
29th 0,003 N/A 0,017 0,017 N/A 0,060 0,6%
30th 0,001 N/A 0,010 0,006 N/A 0,019 0,5%
31th 0,003 N/A 0,024 0,007 N/A 0,023 0,6%
32th 0,002 N/A 0,011 0,004 N/A 0,013 0,5%
33th 0,002 N/A 0,014 0,004 N/A 0,013 0,6%
THD N/A N/A 0,348 N/A N/A 0,398 5%
(to 50th)
L2 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 3,343 Watts 6,675
VA 3,343 VA 6,675
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Vrms 229,9 Vrms 230,3
Arms 14,543 Arms 28,935
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 14,543 N/A 50,174 28,983 N/A 99,991 100%
2nd 0,013 N/A 0,090 0,066 N/A 0,227 1%
3rd 0,015 N/A 0,102 0,010 N/A 0,034 4%
4th 0,007 N/A 0,047 0,034 N/A 0,118 1%
5th 0,039 N/A 0,266 0,057 N/A 0,196 4%
6th 0,002 N/A 0,015 0,025 N/A 0,086 1%
7th 0,029 N/A 0,203 0,044 N/A 0,152 4%
8th 0,003 N/A 0,017 0,018 N/A 0,062 1%
9th 0,011 N/A 0,078 0,025 N/A 0,086 2%
10th 0,003 N/A 0,021 0,028 N/A 0,096 0,5%
11th 0,021 N/A 0,141 0,046 N/A 0,158 2%
12th 0,002 N/A 0,011 0,007 N/A 0,023 0,5%
13th 0,014 N/A 0,098 0,005 N/A 0,017 2%
14th 0,002 N/A 0,013 0,016 N/A 0,054 0,5%
15th 0,005 N/A 0,033 0,024 N/A 0,081 1%
16th 0,001 N/A 0,010 0,005 N/A 0,017 0,5%
17th 0,009 N/A 0,059 0,005 N/A 0,017 1%
18th 0,001 N/A 0,010 0,019 N/A 0,065 0,5%
19th 0,004 N/A 0,026 0,004 N/A 0,013 1%
20th 0,002 N/A 0,015 0,004 N/A 0,014 0,5%
21th 0,003 N/A 0,024 0,006 N/A 0,021 0,6%
22th 0,001 N/A 0,010 0,004 N/A 0,014 0,5%
23th 0,002 N/A 0,015 0,009 N/A 0,032 0,6%
24th 0,001 N/A 0,010 0,004 N/A 0,014 0,5%
25th 0,002 N/A 0,014 0,005 N/A 0,018 0,6%
26th 0,001 N/A 0,009 0,004 N/A 0,015 0,5%
27th 0,002 N/A 0,013 0,010 N/A 0,035 0,6%
28th 0,002 N/A 0,014 0,003 N/A 0,011 0,5%
29th 0,002 N/A 0,017 0,007 N/A 0,023 0,6%
30th 0,001 N/A 0,009 0,009 N/A 0,032 0,5%
31th 0,003 N/A 0,018 0,012 N/A 0,040 0,6%
32th 0,001 N/A 0,009 0,003 N/A 0,011 0,5%
33th 0,002 N/A 0,015 0,006 N/A 0,020 0,6%
THD N/A N/A 0,442 N/A N/A 0,466 5%
(to 50th)
L3 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 3,337 Watts 6,664
VA 3,337 VA 6,664
Vrms 229,8 Vrms 230,3
Arms 14,517 Arms 28,935
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 14,517 N/A 50,082 28,935 N/A 99,825 100%
2nd 0,007 N/A 0,048 0,046 N/A 0,161 1%
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3rd 0,021 N/A 0,144 0,022 N/A 0,075 1%
4th 0,008 N/A 0,052 0,022 N/A 0,074 1%
5th 0,034 N/A 0,233 0,039 N/A 0,136 1%
6th 0,003 N/A 0,018 0,010 N/A 0,035 1%
7th 0,029 N/A 0,197 0,055 N/A 0,189 1%
8th 0,002 N/A 0,016 0,034 N/A 0,119 1%
9th 0,012 N/A 0,080 0,008 N/A 0,027 2%
10th 0,003 N/A 0,019 0,031 N/A 0,107 0,5%
11th 0,020 N/A 0,136 0,047 N/A 0,162 2%
12th 0,002 N/A 0,012 0,003 N/A 0,010 0,5%
13th 0,014 N/A 0,094 0,006 N/A 0,020 2%
14th 0,002 N/A 0,014 0,009 N/A 0,032 0,5%
15th 0,004 N/A 0,025 0,005 N/A 0,017 1%
16th 0,001 N/A 0,010 0,013 N/A 0,046 0,5%
17th 0,006 N/A 0,042 0,019 N/A 0,064 1%
18th 0,001 N/A 0,010 0,008 N/A 0,027 0,5%
19th 0,005 N/A 0,033 0,016 N/A 0,055 1%
20th 0,002 N/A 0,015 0,014 N/A 0,049 0,5%
21th 0,002 N/A 0,014 0,008 N/A 0,029 0,6%
22th 0,001 N/A 0,010 0,008 N/A 0,027 0,5%
23th 0,003 N/A 0,019 0,011 N/A 0,037 0,6%
24th 0,002 N/A 0,011 0,002 N/A 0,008 0,5%
25th 0,002 N/A 0,014 0,006 N/A 0,022 0,6%
26th 0,002 N/A 0,011 0,005 N/A 0,018 0,5%
27th 0,002 N/A 0,015 0,005 N/A 0,017 0,6%
28th 0,002 N/A 0,013 0,006 N/A 0,021 0,5%
29th 0,003 N/A 0,019 0,017 N/A 0,059 0,6%
30th 0,001 N/A 0,009 0,004 N/A 0,015 0,5%
31th 0,003 N/A 0,018 0,008 N/A 0,026 0,6%
32th 0,002 N/A 0,010 0,006 N/A 0,020 0,5%
33th 0,002 N/A 0,014 0,003 N/A 0,012 0,6%

THD N/A N/A 0,422 N/A N/A 0,424 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 P
SOFAR 20000TL-Sx Series
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output current
A A
Harmonic Value % of Value % of Limit in % of
\ fundamental V fundamental fundamental
L1 phase
2nd 0,018 0,008 0,014 0,006 0,2%
3rd 0,058 0,025 0,064 0,028 4%
4th 0,011 0,005 0,012 0,005 0,2%
5th 0,076 0,033 0,039 0,017 4%
6th 0,011 0,005 0,007 0,003 0,2%
7th 0,035 0,015 0,025 0,011 4%
8th 0,006 0,003 0,006 0,003 0,2%
9th 0,022 0,010 0,009 0,004 2%
10th 0,012 0,005 0,007 0,003 0,2%
11th 0,011 0,005 0,009 0,004 0,1%
12th 0,010 0,004 0,007 0,003 0,1%
13th 0,018 0,008 0,007 0,003 0,1%
14th 0,008 0,003 0,010 0,004 0,1%
15th 0,008 0,003 0,006 0,003 0,1%
16th 0,007 0,003 0,006 0,002 0,1%
17th 0,015 0,007 0,007 0,003 0,1%
18th 0,005 0,002 0,007 0,003 0,1%
19th 0,006 0,003 0,012 0,005 0,1%
20th 0,010 0,004 0,009 0,004 0,1%
21th 0,015 0,007 0,006 0,003 0,1%
22th 0,004 0,002 0,006 0,003 0,1%
23th 0,011 0,005 0,014 0,006 0,1%
24th 0,004 0,002 0,007 0,003 0,1%
25th 0,008 0,004 0,015 0,006 0,1%
26th 0,004 0,002 0,006 0,003 0,1%
27th 0,011 0,005 0,006 0,002 0,1%
28th 0,007 0,003 0,009 0,004 0,1%
29th 0,010 0,005 0,014 0,006 0,1%
30th 0,004 0,002 0,006 0,003 0,1%
31th 0,008 0,004 0,007 0,003 0,1%
32th 0,006 0,002 0,005 0,002 0,1%
33th 0,008 0,003 0,006 0,003 0,1%
34th 0,007 0,003 0,005 0,002 0,1%
35th 0,011 0,005 0,016 0,007 0,1%
36th 0,008 0,003 0,005 0,002 0,1%
37th 0,012 0,005 0,012 0,005 0,1%
38th 0,007 0,003 0,006 0,003 0,1%
39th 0,010 0,004 0,007 0,003 0,1%
40th 0,009 0,004 0,008 0,003 0,1%
41th 0,015 0,006 0,018 0,008 0,1%
42th 0,009 0,004 0,008 0,004 0,1%
43th 0,017 0,007 0,018 0,008 0,1%
44th 0,011 0,005 0,009 0,004 0,1%
45th 0,013 0,006 0,010 0,004 0,1%
46th 0,011 0,005 0,010 0,004 0,1%
47th 0,019 0,008 0,023 0,010 0,1%
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48th 0,010 0,004 0,010 0,004 0,1%
49th 0,019 0,008 0,018 0,008 0,1%
50th 0,009 0,004 0,010 0,004 0,1%
THD N/A 0,055 N/A 0,046 5%

L2 phase

2nd 0,019 0,008 0,014 0,006 0,2%
3rd 0,053 0,023 0,061 0,027 4%

4th 0,007 0,003 0,008 0,004 0,2%
5th 0,074 0,032 0,038 0,017 4%

6th 0,011 0,005 0,007 0,003 0,2%
7th 0,040 0,017 0,022 0,009 4%

8th 0,005 0,002 0,008 0,004 0,2%
9th 0,027 0,012 0,021 0,009 2%

10th 0,013 0,005 0,006 0,003 0,2%
11th 0,016 0,007 0,010 0,004 0,1%
12th 0,007 0,003 0,009 0,004 0,1%
13th 0,017 0,008 0,009 0,004 0,1%
14th 0,009 0,004 0,014 0,006 0,1%
15th 0,005 0,002 0,021 0,009 0,1%
16th 0,008 0,003 0,006 0,002 0,1%
17th 0,017 0,007 0,004 0,002 0,1%
18th 0,007 0,003 0,007 0,003 0,1%
19th 0,004 0,002 0,004 0,002 0,1%
20th 0,008 0,003 0,005 0,002 0,1%
21th 0,014 0,006 0,004 0,002 0,1%
22th 0,003 0,001 0,005 0,002 0,1%
23th 0,009 0,004 0,010 0,004 0,1%
24th 0,007 0,003 0,005 0,002 0,1%
25th 0,008 0,003 0,009 0,004 0,1%
26th 0,004 0,002 0,004 0,002 0,1%
27th 0,010 0,005 0,010 0,004 0,1%
28th 0,005 0,002 0,004 0,002 0,1%
29th 0,011 0,005 0,009 0,004 0,1%
30th 0,004 0,002 0,009 0,004 0,1%
31th 0,006 0,003 0,012 0,005 0,1%
32th 0,004 0,002 0,004 0,002 0,1%
33th 0,007 0,003 0,005 0,002 0,1%
34th 0,004 0,002 0,005 0,002 0,1%
35th 0,011 0,005 0,012 0,005 0,1%
36th 0,004 0,002 0,006 0,003 0,1%
37th 0,012 0,005 0,014 0,006 0,1%
38th 0,006 0,003 0,005 0,002 0,1%
39th 0,011 0,005 0,006 0,003 0,1%
40th 0,006 0,003 0,006 0,003 0,1%
41th 0,017 0,007 0,016 0,007 0,1%
42th 0,007 0,003 0,006 0,003 0,1%
43th 0,016 0,007 0,018 0,008 0,1%
44th 0,007 0,003 0,006 0,003 0,1%
45th 0,010 0,004 0,008 0,003 0,1%
46th 0,008 0,004 0,007 0,003 0,1%
47th 0,018 0,008 0,020 0,008 0,1%
48th 0,007 0,003 0,008 0,003 0,1%
49th 0,020 0,009 0,019 0,008 0,1%
50th 0,007 0,003 0,009 0,004 0,1%
THD N/A 0,054 N/A 0,044 5%

L3 phase
2nd | 0,017 | 0,007 | 0,014 0,006 | 0,2%
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3rd 0,071 0,031 0,061 0,026 1%
4th 0,009 0,004 0,012 0,005 0,2%
5th 0,077 0,033 0,036 0,015 1%
6th 0,012 0,005 0,005 0,002 0,2%
7th 0,033 0,014 0,029 0,013 1%
8th 0,005 0,002 0,009 0,004 0,2%
9th 0,029 0,013 0,015 0,006 2%
10th 0,012 0,005 0,006 0,002 0,2%
11th 0,011 0,005 0,007 0,003 0,1%
12th 0,009 0,004 0,006 0,003 0,1%
13th 0,016 0,007 0,006 0,003 0,1%
14th 0,007 0,003 0,012 0,005 0,1%
15th 0,004 0,002 0,009 0,004 0,1%
16th 0,009 0,004 0,006 0,003 0,1%
17th 0,017 0,007 0,009 0,004 0,1%
18th 0,006 0,003 0,008 0,003 0,1%
19th 0,005 0,002 0,008 0,003 0,1%
20th 0,010 0,004 0,012 0,005 0,1%
21th 0,014 0,006 0,006 0,003 0,1%
22th 0,003 0,001 0,006 0,003 0,1%
23th 0,007 0,003 0,013 0,005 0,1%
24th 0,008 0,004 0,005 0,002 0,1%
25th 0,008 0,004 0,011 0,005 0,1%
26th 0,004 0,002 0,007 0,003 0,1%
27th 0,014 0,006 0,006 0,003 0,1%
28th 0,004 0,002 0,007 0,003 0,1%
29th 0,010 0,005 0,017 0,008 0,1%
30th 0,004 0,002 0,004 0,002 0,1%
31th 0,008 0,003 0,010 0,004 0,1%
32th 0,004 0,002 0,006 0,003 0,1%
33th 0,007 0,003 0,006 0,003 0,1%
34th 0,004 0,002 0,004 0,002 0,1%
35th 0,011 0,005 0,015 0,006 0,1%
36th 0,004 0,002 0,004 0,002 0,1%
37th 0,011 0,005 0,013 0,006 0,1%
38th 0,005 0,002 0,005 0,002 0,1%
39th 0,009 0,004 0,007 0,003 0,1%
40th 0,005 0,002 0,005 0,002 0,1%
41th 0,014 0,006 0,017 0,007 0,1%
42th 0,005 0,002 0,006 0,002 0,1%
43th 0,016 0,007 0,019 0,008 0,1%
44th 0,006 0,003 0,006 0,003 0,1%
45th 0,010 0,005 0,009 0,004 0,1%
46th 0,006 0,003 0,007 0,003 0,1%
47th 0,018 0,008 0,022 0,010 0,1%
48th 0,006 0,002 0,007 0,003 0,1%
49th 0,020 0,009 0,020 0,009 0,1%
50th 0,005 0,002 0,007 0,003 0,1%
THD N/A 0,057 N/A 0,045 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%.

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gg;ea”ugﬁrgf:ni’ﬁe”me” Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 33 of 175 TEST REPORT AS/NZS 4777.2 VER.O



O Report No.: PVAU160721N056-R22

5.6 Harmonic currents =
Appendix C Harmonic Current Limit Test
SOFAR 10000TL-Sx Series
L1 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 1,622 Watts 3,328
VA 1,622 VA 3,328
Vrms 230,5 Vrms 230,8
Arms 7,210 Arms 14,422
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 7,210 N/A 49,751 14,422 N/A 99,513 100%
2nd 0,007 N/A 0,100 0,021 N/A 0,146 1%
3rd 0,047 N/A 0,654 0,048 N/A 0,334 1%
4th 0,012 N/A 0,171 0,012 N/A 0,081 1%
5th 0,098 N/A 1,353 0,100 N/A 0,690 1%
6th 0,003 N/A 0,038 0,006 N/A 0,042 1%
7th 0,060 N/A 0,831 0,092 N/A 0,639 1%
8th 0,002 N/A 0,031 0,008 N/A 0,057 1%
9th 0,015 N/A 0,207 0,006 N/A 0,042 2%
10th 0,002 N/A 0,023 0,007 N/A 0,048 0,5%
11th 0,018 N/A 0,243 0,053 N/A 0,367 2%
12th 0,002 N/A 0,024 0,002 N/A 0,016 0,5%
13th 0,010 N/A 0,133 0,032 N/A 0,220 2%
14th 0,002 N/A 0,031 0,002 N/A 0,017 0,5%
15th 0,004 N/A 0,053 0,010 N/A 0,073 1%
16th 0,002 N/A 0,022 0,002 N/A 0,014 0,5%
17th 0,004 N/A 0,052 0,022 N/A 0,153 1%
18th 0,001 N/A 0,017 0,001 N/A 0,009 0,5%
19th 0,010 N/A 0,143 0,022 N/A 0,150 1%
20th 0,002 N/A 0,034 0,001 N/A 0,010 0,5%
21th 0,005 N/A 0,070 0,008 N/A 0,053 0,6%
22th 0,001 N/A 0,017 0,002 N/A 0,011 0,5%
23th 0,015 N/A 0,208 0,015 N/A 0,102 0,6%
24th 0,001 N/A 0,018 0,002 N/A 0,012 0,5%
25th 0,014 N/A 0,189 0,009 N/A 0,063 0,6%
26th 0,002 N/A 0,022 0,002 N/A 0,016 0,5%
27th 0,003 N/A 0,036 0,007 N/A 0,048 0,6%
28th 0,001 N/A 0,018 0,002 N/A 0,011 0,5%
29th 0,010 N/A 0,135 0,005 N/A 0,035 0,6%
30th 0,001 N/A 0,012 0,001 N/A 0,007 0,5%
31th 0,013 N/A 0,175 0,006 N/A 0,043 0,6%
32th 0,001 N/A 0,016 0,001 N/A 0,008 0,5%
33th 0,003 N/A 0,047 0,007 N/A 0,046 0,6%
THD N/A N/A 1,820 N/A N/A 1,141 5%
(to 50th)
L2 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 1,644 Watts 3,305
VA 1,644 VA 3,305
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Vrms 230,4 Vrms 230,7
Arms 7,136 Arms 14,325
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 7,136 N/A 49,236 14,325 N/A 98,943 100%
2nd 0,015 N/A 0,205 0,027 N/A 0,187 1%
3rd 0,018 N/A 0,248 0,031 N/A 0,215 4%
4th 0,009 N/A 0,129 0,008 N/A 0,058 1%
5th 0,109 N/A 1,529 0,106 N/A 0,742 4%
6th 0,004 N/A 0,052 0,008 N/A 0,054 1%
7th 0,043 N/A 0,597 0,074 N/A 0,516 4%
8th 0,004 N/A 0,058 0,005 N/A 0,035 1%
9th 0,002 N/A 0,035 0,006 N/A 0,042 2%
10th 0,003 N/A 0,042 0,003 N/A 0,020 0,5%
11th 0,030 N/A 0,418 0,054 N/A 0,374 2%
12th 0,003 N/A 0,038 0,002 N/A 0,015 0,5%
13th 0,007 N/A 0,100 0,027 N/A 0,188 2%
14th 0,004 N/A 0,052 0,003 N/A 0,022 0,5%
15th 0,006 N/A 0,090 0,008 N/A 0,056 1%
16th 0,002 N/A 0,024 0,003 N/A 0,021 0,5%
17th 0,006 N/A 0,083 0,028 N/A 0,197 1%
18th 0,002 N/A 0,021 0,002 N/A 0,013 0,5%
19th 0,011 N/A 0,157 0,018 N/A 0,126 1%
20th 0,003 N/A 0,038 0,002 N/A 0,011 0,5%
21th 0,004 N/A 0,054 0,005 N/A 0,035 0,6%
22th 0,001 N/A 0,015 0,002 N/A 0,016 0,5%
23th 0,013 N/A 0,189 0,018 N/A 0,124 0,6%
24th 0,001 N/A 0,015 0,002 N/A 0,015 0,5%
25th 0,011 N/A 0,159 0,007 N/A 0,046 0,6%
26th 0,001 N/A 0,015 0,003 N/A 0,021 0,5%
27th 0,002 N/A 0,023 0,004 N/A 0,025 0,6%
28th 0,002 N/A 0,024 0,001 N/A 0,010 0,5%
29th 0,011 N/A 0,150 0,009 N/A 0,061 0,6%
30th 0,001 N/A 0,010 0,001 N/A 0,009 0,5%
31th 0,009 N/A 0,129 0,003 N/A 0,020 0,6%
32th 0,001 N/A 0,013 0,001 N/A 0,008 0,5%
33th 0,004 N/A 0,051 0,005 N/A 0,038 0,6%
THD N/A N/A 1,789 N/A N/A 1,085 5%
(to 50th)
L3 phase
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output currentA
Watts 1,685 Watts 3,355
VA 1,685 VA 3,355
Vrms 230,5 Vrms 230,7
Arms 7,311 Arms 14,544
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 7.311 N/A 50,443 14.544 N/A 100,355 100%
2nd 0.018 N/A 0.251 0.031 N/A 0.213 1%
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3rd 0.031 N/A 0.429 0.022 N/A 0.150 1%
4th 0.011 N/A 0.154 0.009 N/A 0.060 1%
5th 0.081 N/A 1.110 0.092 N/A 0.633 1%
6th 0.003 N/A 0.038 0.003 N/A 0.022 1%
7th 0.065 N/A 0.895 0.094 N/A 0.644 1%
8th 0.004 N/A 0.052 0.006 N/A 0.041 1%
9th 0.017 N/A 0.232 0.010 N/A 0.072 2%
10th 0.002 N/A 0.032 0.005 N/A 0.035 0,5%
11th 0.015 N/A 0.208 0.041 N/A 0.282 2%
12th 0.002 N/A 0.029 0.002 N/A 0.013 0,5%
13th 0.015 N/A 0.208 0.036 N/A 0.246 2%
14th 0.002 N/A 0.032 0.004 N/A 0.028 0,5%
15th 0.008 N/A 0.115 0.005 N/A 0.031 1%
16th 0.001 N/A 0.015 0.003 N/A 0.023 0,5%
17th 0.009 N/A 0.118 0.021 N/A 0.147 1%
18th 0.001 N/A 0.018 0.002 N/A 0.011 0,5%
19th 0.010 N/A 0.139 0.026 N/A 0.179 1%
20th 0.002 N/A 0.025 0.002 N/A 0.012 0,5%
21th 0.003 N/A 0.035 0.006 N/A 0.040 0,6%
22th 0.001 N/A 0.014 0.002 N/A 0.012 0,5%
23th 0.016 N/A 0.213 0.011 N/A 0.073 0,6%
24th 0.002 N/A 0.023 0.002 N/A 0.014 0,5%
25th 0.014 N/A 0.191 0.013 N/A 0.089 0,6%
26th 0.001 N/A 0.014 0.003 N/A 0.018 0,5%
27th 0.003 N/A 0.042 0.003 N/A 0.021 0,6%
28th 0.002 N/A 0.021 0.002 N/A 0.013 0,5%
29th 0.011 N/A 0.145 0.005 N/A 0.037 0,6%
30th 0.001 N/A 0.015 0.001 N/A 0.009 0,5%
31th 0.011 N/A 0.156 0.007 N/A 0.047 0,6%
32th 0.001 N/A 0.011 0.001 N/A 0.009 0,5%
33th 0.004 N/A 0.052 0.004 N/A 0.025 0,6%
THD N/A N/A 1,631 N/A N/A 1,058 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%.
The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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5.6 Harmonic currents
Appendix C3 Harmonic Voltage Limit Test P
SOFAR 10000TL-Sx Series
Generating Unit rating per phase (rpp)
At 50% of rated ouput current 100% of rated output current
A A
Harmonic Value % of Value % of Limit in % of
\ fundamental V fundamental fundamental
L1 phase
2nd 0,012 0,005 0,010 0,005 0,2%
3rd 0,062 0,027 0,061 0,026 4%
4th 0,008 0,003 0,007 0,003 0,2%
5th 0,084 0,036 0,064 0,028 4%
6th 0,008 0,004 0,008 0,003 0,2%
7th 0,033 0,014 0,010 0,004 4%
8th 0,005 0,002 0,010 0,004 0,2%
9th 0,024 0,011 0,024 0,011 2%
10th 0,010 0,004 0,002 0,001 0,2%
11th 0,006 0,003 0,020 0,009 0,1%
12th 0,010 0,004 0,009 0,004 0,1%
13th 0,018 0,008 0,024 0,011 0,1%
14th 0,003 0,001 0,004 0,002 0,1%
15th 0,004 0,002 0,006 0,002 0,1%
16th 0,007 0,003 0,005 0,002 0,1%
17th 0,012 0,005 0,011 0,005 0,1%
18th 0,003 0,001 0,005 0,002 0,1%
19th 0,012 0,005 0,015 0,007 0,1%
20th 0,011 0,005 0,004 0,002 0,1%
21th 0,012 0,005 0,010 0,004 0,1%
22th 0,004 0,002 0,004 0,002 0,1%
23th 0,014 0,006 0,015 0,007 0,1%
24th 0,003 0,001 0,006 0,003 0,1%
25th 0,014 0,006 0,016 0,007 0,1%
26th 0,005 0,002 0,004 0,002 0,1%
27th 0,013 0,006 0,014 0,006 0,1%
28th 0,005 0,002 0,005 0,002 0,1%
29th 0,014 0,006 0,008 0,004 0,1%
30th 0,003 0,001 0,004 0,002 0,1%
31th 0,014 0,006 0,009 0,004 0,1%
32th 0,005 0,002 0,007 0,003 0,1%
33th 0,008 0,004 0,010 0,005 0,1%
34th 0,006 0,003 0,005 0,002 0,1%
35th 0,014 0,006 0,009 0,004 0,1%
36th 0,005 0,002 0,006 0,003 0,1%
37th 0,011 0,005 0,005 0,002 0,1%
38th 0,004 0,002 0,005 0,002 0,1%
39th 0,007 0,003 0,008 0,003 0,1%
40th 0,006 0,002 0,007 0,003 0,1%
41th 0,008 0,004 0,006 0,002 0,1%
42th 0,005 0,002 0,005 0,002 0,1%
43th 0,011 0,005 0,010 0,004 0,1%
44th 0,007 0,003 0,008 0,003 0,1%
45th 0,008 0,004 0,009 0,004 0,1%
46th 0,004 0,002 0,006 0,003 0,1%
47th 0,009 0,004 0,011 0,005 0,1%
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48th 0,007 0,003 0,007 0,003 0,1%
49th 0,007 0,003 0,008 0,004 0,1%
50th 0,004 0,002 0,005 0,002 0,1%
THD N/A 0,055 N/A 0,049 5%

L2 phase

2nd 0,014 0,006 0,011 0,005 0,2%
3rd 0,058 0,025 0,055 0,024 4%

4th 0,005 0,002 0,006 0,003 0,2%
5th 0,086 0,037 0,068 0,030 4%

6th 0,010 0,004 0,007 0,003 0,2%
7th 0,037 0,016 0,010 0,004 4%

8th 0,003 0,002 0,009 0,004 0,2%
9th 0,027 0,012 0,028 0,012 2%

10th 0,012 0,005 0,006 0,003 0,2%
11th 0,010 0,004 0,020 0,008 0,1%
12th 0,009 0,004 0,010 0,004 0,1%
13th 0,019 0,008 0,027 0,012 0,1%
14th 0,007 0,003 0,003 0,001 0,1%
15th 0,003 0,001 0,009 0,004 0,1%
16th 0,008 0,003 0,009 0,004 0,1%
17th 0,015 0,006 0,013 0,005 0,1%
18th 0,004 0,002 0,004 0,002 0,1%
19th 0,012 0,005 0,016 0,007 0,1%
20th 0,010 0,004 0,005 0,002 0,1%
21th 0,014 0,006 0,007 0,003 0,1%
22th 0,002 0,001 0,008 0,003 0,1%
23th 0,013 0,005 0,016 0,007 0,1%
24th 0,006 0,003 0,003 0,001 0,1%
25th 0,014 0,006 0,013 0,006 0,1%
26th 0,002 0,001 0,004 0,002 0,1%
27th 0,013 0,005 0,010 0,004 0,1%
28th 0,005 0,002 0,005 0,002 0,1%
29th 0,016 0,007 0,009 0,004 0,1%
30th 0,004 0,002 0,004 0,002 0,1%
31th 0,012 0,005 0,008 0,004 0,1%
32th 0,002 0,001 0,004 0,002 0,1%
33th 0,008 0,003 0,005 0,002 0,1%
34th 0,003 0,001 0,005 0,002 0,1%
35th 0,014 0,006 0,009 0,004 0,1%
36th 0,002 0,001 0,004 0,002 0,1%
37th 0,012 0,005 0,007 0,003 0,1%
38th 0,004 0,002 0,004 0,002 0,1%
39th 0,011 0,005 0,007 0,003 0,1%
40th 0,003 0,001 0,005 0,002 0,1%
41th 0,013 0,005 0,007 0,003 0,1%
42th 0,003 0,001 0,006 0,003 0,1%
43th 0,013 0,006 0,013 0,005 0,1%
44th 0,003 0,001 0,003 0,001 0,1%
45th 0,008 0,003 0,005 0,002 0,1%
46th 0,004 0,002 0,005 0,002 0,1%
47th 0,011 0,005 0,011 0,005 0,1%
48th 0,003 0,001 0,005 0,002 0,1%
49th 0,011 0,005 0,015 0,007 0,1%
50th 0,005 0,002 0,005 0,002 0,1%
THD N/A 0,056 N/A 0,049 5%

L3 phase
2nd | 0,013 | 0,006 | 0,011 0,005 | 0,2%
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3rd 0,059 0,025 0,057 0,025 1%
4th 0,007 0,003 0,007 0,003 0,2%
5th 0,086 0,037 0,070 0,030 1%
6th 0,011 0,005 0,008 0,004 0,2%
7th 0,033 0,014 0,010 0,004 1%
8th 0,005 0,002 0,010 0,004 0,2%
9th 0,031 0,013 0,029 0,013 2%
10th 0,012 0,005 0,003 0,001 0,2%
11th 0,008 0,003 0,020 0,009 0,1%
12th 0,010 0,004 0,010 0,004 0,1%
13th 0,015 0,007 0,024 0,010 0,1%
14th 0,005 0,002 0,003 0,001 0,1%
15th 0,005 0,002 0,008 0,004 0,1%
16th 0,009 0,004 0,008 0,003 0,1%
17th 0,012 0,005 0,012 0,005 0,1%
18th 0,004 0,002 0,005 0,002 0,1%
19th 0,011 0,005 0,017 0,007 0,1%
20th 0,011 0,005 0,004 0,002 0,1%
21th 0,014 0,006 0,006 0,003 0,1%
22th 0,005 0,002 0,007 0,003 0,1%
23th 0,011 0,005 0,012 0,005 0,1%
24th 0,008 0,003 0,003 0,001 0,1%
25th 0,017 0,007 0,016 0,007 0,1%
26th 0,004 0,002 0,003 0,001 0,1%
27th 0,015 0,007 0,010 0,004 0,1%
28th 0,003 0,001 0,004 0,002 0,1%
29th 0,014 0,006 0,007 0,003 0,1%
30th 0,006 0,003 0,003 0,001 0,1%
31th 0,014 0,006 0,010 0,004 0,1%
32th 0,003 0,001 0,003 0,001 0,1%
33th 0,007 0,003 0,006 0,003 0,1%
34th 0,003 0,001 0,004 0,002 0,1%
35th 0,014 0,006 0,008 0,004 0,1%
36th 0,003 0,001 0,003 0,001 0,1%
37th 0,009 0,004 0,005 0,002 0,1%
38th 0,005 0,002 0,003 0,001 0,1%
39th 0,007 0,003 0,006 0,003 0,1%
40th 0,002 0,001 0,003 0,001 0,1%
41th 0,010 0,004 0,009 0,004 0,1%
42th 0,004 0,002 0,005 0,002 0,1%
43th 0,011 0,005 0,010 0,004 0,1%
44th 0,004 0,002 0,003 0,001 0,1%
45th 0,007 0,003 0,006 0,003 0,1%
46th 0,003 0,001 0,004 0,002 0,1%
47th 0,008 0,003 0,014 0,006 0,1%
48th 0,003 0,001 0,004 0,002 0,1%
49th 0,008 0,003 0,011 0,005 0,1%
50th 0,004 0,002 0,004 0,002 0,1%
THD N/A 0,056 N/A 0,049 5%
Note:
Inverter shall be connected to test circuit Figure C1 (AS4777.2), Grid nominal voltage within +/-5%, AC-Frequency 50+/-
1Hz and Phase angle between 3 phases shall be 120+/-1.5°. Via DC-input set AC-output power (VA) so that it equals to
100+/-5% of rated output. Harmonic ratios of the test voltage shall be measured. Limits based on percentage of
fundamental! Total harmonic distortion to the 50th harmonic 5%.
The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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5.7 Voltage Fluctuations and Flicker P
SOFAR 10000TL-Sx Series

Phase 1
Limit Pst=1,0 PIt = 0,65
Test value 0,07 0,07
Phase 2
Limit Pst=1,0 PIt = 0,65
Test value 0,07 0,07
Phase 3
Limit Pst=1,0 PIt = 0,65
Test value 0,07 0,07
SOFAR 20000TL-Sx Series
Phase 1
Limit Pst=1,0 Plt = 0,65
Test value 0,12 0,11
Phase 2
Limit Pst=1,0 PIt = 0,65
Test value 0,12 0,11
Phase 3
Limit Pst=1,0 PIt = 0,65
Test value 0,12 0,11
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 tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-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) =
Appendix D Transient Voltage Limit Test
L1 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 Duration (s Duration (s
(s) V) (s) V) (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 409,6 0,002 167,3 0,002 156,9
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 407,7 0,006 165,4 0,006 156,9
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 403,8 0,02 165,4 0,02 153,8
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 379,2 >0,06 161,5 >0,06 150,7
value
700
600 580
LIS
‘\
‘\‘.‘
500 Ss. 470
4096 4&}“--—--__ 420
== - --“'i'g--._ 390
400 +—————— WEEEEE=E=E====sEsss== --::.._:-_-_:'
279.2
300
200 1657
S=========== d============ F-======s==s= & 1615
o 165.4
100 1552
0 T T T
0.002 0.006 0.07? 0.06
=<@=-Limt =<=10%Pn ==k==50%Pn = = 100%Pn
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L2 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 Duration (s Duration (s
(s) V) (s) V) (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 2345 0,002 465,4 0,002 166,1
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 232,6 0,006 440,4 0,006 163,1
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 2231 0,02 411,1 0,02 156,9
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 196,2 >0,06 369,2 >0,06 138,5
value
700
600 580
L 1S
‘\
‘\“
500 Ssa 470
e _ TO~e 420
-——--A_-_--:-—::_ :.CJ
400 165./ 440.4 - ‘=-'-'-7-‘-'.:':.‘.""-h'J
411.1 TT-<h 369
300
234.5 232.0
2231
Beocccccccnn- b -
200 Smceee_m
® <@ < 1958
100
0 I I I
0.002 0.006 0.02 0.06
=@=-Limit =<=10%Pn ==k==50%Pn = = 100%Pn
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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 Duration (s Duration (s
(s) V) (s) V) (s) V)
Limit 0,002 580 0,002 580 0,002 580
Test 0,002 153,8 0,002 288.,5 0,002 329,2
value
Limit 0,006 470 0,006 470 0,006 470
Test 0,006 150,1 0,006 240,4 0,006 326,1
value
Limit 0,02 420 0,02 420 0,02 420
Test 0,02 144,2 0,02 230,8 0,02 310,8
value
Limit >0,06 390 >0,06 390 >0,06 390
Test >0,06 126,9 >0,06 201,9 >0,06 273,8
value
700
600 580
.ﬁ
‘h“
500 .“"'-.__ 470
SO 420
400 - —e
¢ ¢
300 o Qe s
----1_-"---—--
288.5 mee—he——
2404 TS eeemaa 110
200 7308 519
1%3.3—_-----_'-7._:,"- """""" Bttt L
100 150.1 1442 ]
126.9
0 T T T
0.002 0.005 0.02 0.06
—-@--Limit =—--10%Pn —-=A==-50%Pn &= 100%Pn
Note:
Results shall not exceed limits in Table 4 of AS/INZS 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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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Report No.: PVAU160721N056-R22
5.9 Direct current injection p
Appendix E D.C. injection test
SOFAR 10000TL-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 30,0 51,0 57.0
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)
Three Three Three Three
Test value phase! phase! phase! phase! -30.0 -50,0 -56,0
Testing at 100+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(MmA) (mA) (mA) (mA) (mA) (mA) (mA)
Three Three Three Three
Test value phase! phase! phase! phase! -29.0 450 -54.0
11.0 0.08
10.0
- 0.06
9.0
8.0 - 0.04
70 - 0.02
g 6.0 o
- 0.00
& 50 a
-0.02
-0.04
-0.06
00 I I I I I I I —008
1 121 241 361 481 601 721 841
Time_|[s]
e Power_ [<W] ==|1DC| [A] ==L12DC|_[A] ===[3DC|_[A] =LimitDCI_[A]
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SOFAR 20000TL-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 78,8 87,0 -84.0
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 80,0 92,0 -93,0
phase! phase! phase! phase!
Testing at 100+/-5% Output Power
Phases L1-L1 L1-L2 L1-L3 L2-L3 L1-N L2-N L3-N
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Test value Three Three Three Three 77,0 -98.,0 -89,0
phase! phase! phase! phase!
220 0.20
200
- 0.15
18.0
16.0 - 0.10
14.0 - 0.05
5 1720
% - 0.00
& 100
8.0 -0.05
6.0 - -0.10
4.0
- -0.15
2.0
n.n T T T T T T T —n.?n
1 121 211 361 181 601 721 811
Time_|[s]
Power_[<W] ===L1DC|_[A] ===L12DC|_[A] ===L3DCI_[A] ===Limil OCI_[A]
Note:
In the case of a single-phase inverter: not exceed 0.5% of the inverter’s rated current or 5 mA, whichever is
the greater.
In the case of a three-phase inverter: shall not exceed 0.5% of the inverter’'s per-phase rated current or 5
mA, whichever is the greater.
The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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5.10 Current balance for three-phase inverters P
Setting values PFcosp=1 Rated output current: 28,986 A

Test value L1 L2 L3 L1-L2 L2 -L3 L3-L1
28,754 28,891 28,839 -0,136 0,052 0,085
28,755 28,891 28,834 -0,136 0,057 0,079

100% of rated current 28,756 28,890 28,833 -0,134 0,057 0,077
28,756 28,892 28,830 -0,137 0,062 0,074
28,758 28,887 28,831 -0,130 0,056 0,074

Limit [A]: 5% of rated current 1,449A

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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx

Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just

power derated by software.
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Switching time limit : 2s

6.2 Inverter demand response modes (DRMSs) =
Appendix | Demand and power quality response
Measurement
Mode Requirement Real current Reactive Switching Time Result
(A) current (A) (s)
Operate the disconnection
DRM O devi 28,832 0,096 0,378 P
evice
DRM 1 | Do not consume power N/A N/A N/A N/A
DRM 2 | Do not consume at more
than 50% of rated power N/A N/A N/A N/A
DRM 1 and DRM 2 N/A N/A N/A N/A
Do not consume at more
0,
DRM 3 | than 75% of rated power N/A N/A N/A N/A
AND Source reactive power
if capable
DRM 2 and DRM 3 N/A N/A N/A N/A
Increase power
DRM 4 | Consumption - (subject to N/A N/A N/A N/A
constraints ~ from  other
active DRMs)
DRM 5 | Do not generate power N/A N/A N/A N/A
Do not generate at more
DRM 6 than 50% of rated power N/A N/A N/A N/A
DRM 5 and DRM 6 N/A N/A N/A N/A
Do not generate at more
than 75% of rated power
DRM7 AND Sink reactive power if N/A N/A N/A N/A
capable
DRM 6 and DRM 7 N/A N/A N/A N/A
Increase power generation
DRM 8 | (subject to constraints from N/A N/A N/A N/A
other active DRMs)
Note:

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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) P
Test value a) Vi b) V2 c) V3 d) v4
Voltage (V) 207,2 220,1 250,5 265,2
P (kw) 19,839 19,879 19,959 4,810
P/Pratea (%) 99,19 99,40 99,80 24,05
120
100 * $
99.19 99.40 99.80 \
a0
= \
& 60
-8
40
24.05
20 \
0 T T T 1
207 220 250 265
Voltage_[V]
=—4=P/Pn |%] =—=Limit = /Limit

Note:

power derated by software.

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
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6.3.2.2 Volt-watt response mode (New Zealand Defau It Setting) P
Test value a) Vi b) V2 c) V3 d) v4
Voltage (V) 207,1 220,1 2440 255,3
P (kw) 19,830 19,958 20,024 4,417
P/Pratea (%) 99,15 99,79 100,12 22,09
120
100 * —e
99.15 99./9 100.12\\
&0
& 60
-8
40
20 22.09
0 T T T 1
207 220 244 255
Voltage_[V]
—4=—P/FN_[%] =————limit == oLlimit

Note:

power derated by software.

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
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6.3.3 Fixed power factor mode and reactive power mo  de P

SOFAR 20000TL-Sx Series

PIP,aeq i % | 10 | 25 | 30 | 40

| 50 | 60 | 70 | 80 | 90 | 100

Setting PF cosp =1

U (V) 230,1 | 230,4 | 230,6 | 230,7 | 230,8 | 230,9 | 231,0 | 231,0 | 230,9 | 230,7
Power (W) 1,943 | 3,963 | 5,980 | 7,989 | 9,995 | 11,996 | 13,993 | 15,986 | 17,974 | 19,958
Reactive power (var) 0,103 | 0,102 | 0,101 | 0,099 | 0,093 | 0,087 | 0,080 | 0,072 | 0,064 | 0,054
Power factor 0,999 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
PF = 0,9 leading

U (V) 230,0 | 230,0 | 230,0 | 229,9 | 229,8 | 229,6 | 229,6 | 229,7 | 229,9 | 229,9
Power (kW) 1,935 | 3,948 | 5,958 | 7,961 | 9,958 | 11,951 |13,938 | 15,922 | 17,851 | 17,848
Reactive power (kvar) | -0,827 | -1,805 | -2,785 | -3,765 | -4,743 | -5,720 | -6,695 | -7,672 | -8,633 | -8,675
Power factor 0,919 | 0,909 | 0,906 | 0,904 | 0,903 | 0,902 | 0,901 | 0,901 | 0,900 | 0,899
PF = 0,9 lagging

U () 230,2 | 230,4 | 230,4 | 230,2 | 230,0 | 229,8 | 229,7 | 229,8 | 230,0 | 230,1
Power (kW) 1,945 | 3,961 | 5,974 | 7,978 | 9,979 | 11,973 | 13,963 | 15,951 17,934 | 18,411
Reactive power (kVar) | 1,074 | 2,041 | 2,995 | 3,948 | 4,898 | 5,848 | 6,794 | 7,738 | 8,680 | 8,856
Power factor 0,875 | 0,899 | 0,894 | 0,896 | 0,898 | 0,899 | 0,899 | 0,900 | 0,900 | 0,901

110%

100%
90%

80%
70%

60%

50%

P/Pn_[%]

40%

30%

20%

10%

0% T T T T T

0%
Q/Pn_[%]

-50% -40%  -30%  -20%  -10% 10%

--4=--Cos phi=1,0  --ll--Cos phi=0,8i

20%

==#==L0s phi=0,9¢

30% 40% 50%
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SOFAR 10000TL-Sx Series

P/P aeq in % | 10 | 25 | 30 | 40 | 50 | 60 | 70 [ 80 | 90 [ 100
Setting PF cosp =1

U (V) 230,8 | 231,2 | 230,6 | 230,6 | 230,7 | 230,8 | 230,8 | 230,8 | 230,8 | 230,7
Power (W) 0,963 | 1,969 | 2,974 | 3,978 | 4,981 | 5,980 | 6,980 | 7,977 | 8,973 | 9,967
Reactive power (var) |-0,052 | -0,053 | -0,053 | -0,052 | -0,052 | -0,052 | -0,053 | -0,053 | -0,054 | -0,056
Power factor 0,999 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
PF = 0,9 leading

U (V) 229,9 | 230,0 | 230,1 | 230,1 | 230,1 | 230,1 | 230,0 | 229,9 | 229,9 | 229,8
Power (kW) 0,926 | 1,930 | 2,931 | 3,932 | 4,929 | 5,926 | 6,920 | 7,915 | 8,909 | 9,901
Reactive power (kvar) | -0,331 | -0,813 | -1,297 | -1,783 | -2,269 | -2,755 | -3,239 | -3,722 | -4,204 | -4,686
Power factor 0,901 | 0,902 | 0,904 | 0,906 | 0,908 | 0,907 | 0,906 | 0,905 | 0,904 | 0,904
PF = 0,9 lagging

U (V) 230,0 | 230,2 | 230,3 | 230,4 | 230,5 | 230,4 | 230,3 | 230,3 | 230,1 | 229,9
Power (kW) 0,931 | 1,938 | 2,940 | 3,940 | 4,939 | 5,936 | 6,931 | 7,928 | 8,923 | 9,914
Reactive power (kVar) | 0,576 | 1,074 | 1,563 | 2,042 | 2,520 | 2,998 | 3,476 | 3,957 | 4,436 | 4,911
Power factor 0,881 | 0,895 | 0,893 | 0,898 | 0,891 | 0,893 | 0,894 | 0,895 | 0,895 | 0,896

j L]
L[

any, =

‘5:||||}\

80% |
70% |

60%
50% m

|

PfPn_[%)

20%

10%

"
__% P e = e e e P = e =

0% T T T T T T T T T T T 1
-60% -50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60%

a/Pn_[%]

--k--Cos phi=1,0 --M--Cos phi=09i --#--Cos phi=0,9¢c

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.

The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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6.3.4 characteristic power factor curve for cos @ (P) (Power response) P

cos @ (P):SOFAR 10000TL-Sx Series

P/IP g (%) 10 | 25 [ 30 | 40 | 50 | eo | 70 | 80 [ 90 | 100
30 s mean value 10% to 100% P, ateq
U (V): 230,3 | 230,4 | 230,4 | 230,5 | 230,5 | 230,6 | 230,6 | 230,6 | 230,7 | 230,7
P (kW): 1,006 | 2,579 | 3,102 | 4,146 | 5,188 | 5,995 | 6,986 | 7,979 | 8,968 | 9,177
P / Piated (%0): 10,1 25,8 31,0 41,5 51,9 60,0 69,9 79,8 89,7 91,8
Q (kvar): -0,050 | -0,051 | -0,051 | -0,050 | -0,461 | -1,250 | -2,072 | -2,932 | -3,855 | -4,062
Cos @: 0,999 | 1,000 | 1,000 | 1,000 | 0,996 | 0,979 | 0,959 | 0,939 | 0,919 | 0,914
COS Psetpoint Of P: 1,00 1,00 1,00 1,00 1,00 0,98 0,96 0,94 0,92 0,92
Limit cos @: COS Pseipoint = 0,01
10.0 1.02
9.0 s 1.00
8.0 ke
&3 0.98
7.0 Q
60 0.96
5 =
2 50 094 o
<] 2]
- L]
4.0 0.9
3.0
_ 0.90
2.0 )
1.0 —/ 0.88
00 T T T T T T T T T 086
10 25 30 10 50 60 70 20 90 100
P/Pn_[%]
—B—Power_[kW] A Cos phi Settingcos phi  ———Limit cos phi
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cos @ (P):SOFAR

20000TL-Sx Series

power derated by software.

P/IP s (%) 10 | 25 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
30 s mean value 10% to 100% P 4teq
U (V): 229,5 | 229,6 | 229,6 | 229,8 | 229,9 | 229,9 | 230,0 | 230,12 | 230,1 | 230,1
P (kW): 1,939 | 4,971 | 5,980 | 7,992 | 10,002 | 11,995 | 13,984 | 15,966 | 17,938 | 18,158
P / Piated (%0): 9,7 24,9 29,9 40,0 50,0 60,0 69,9 79,8 89,7 90,8
Q (kvar): 0,100 | 0,100 | 0,100 | 0,100 | 0,000 | -2,400 | -4,100 | -5,900 | -7,700 | -8,012
COoSs : 0,999 | 1,000 | 1,000 | 1,000 | 1,000 | 0,980 | 0,959 | 0,939 | 0,918 | 0,915
COS Psetpoint Of P: 1,00 1,00 1,00 1,00 1,00 0,98 0,96 0,94 0,92 0,92
Limit cos @ COS Psetpoint = 0,01
20.0 1.02
18.0 y 100
16.0 —%
3 0.98
14.0 &
12.0 0.96
= =
= 100 0.94 o
[=] =]
a Q
8.0 0.92
6.0 -
~ 0.90
40 Cg’
2.0 4./ - 088
0.0 T T T T T T T T 0.86
10 30 40 a0 60 /4 80 90 100
P/Pn_[%]
—E=—Power_[kW] A Cnsphi  =—Seffingcos phi  ==|imit 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.

The tests had been performed on the SOFAR 10000TL-Sx Series and SOFAR 20000TL-Sx Series are valid
for the SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
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6.3.5 Power rate limit

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

reconnect

Time measurement from 0% to

100% Pyyeq (min) 347s
WGra 57 W
Limit W, : (Default : 16,67%) 17,0%

220

20.0

18.0

16.0

14.0
12.0

10.0

Power

80

6.0

4.0

2.0

0.0

-2.0 T
1 A1

Power [kW,

T T
Py am

Time_|[s]

T
181

== = = Setting power_[kW]

== ==|imit power_ [kW]

T T
361 a1

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

DRM mode N/A N/A
Power change (%) N/A N/A
Time measurement N/A N/A
Wara N/A N/A
Limit Wega: (Default : 16,67%) N/A N/A
N/A

6.3.5.3.4 Test ©: Change in energy source operatio n (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

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Limit Wg,,: (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 347 s N/A
Wora 57 W N/A
Limit W, : (Default : 16,67%) 17,0% N/A

See table 6.3.5.3.2

Note:

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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 ElectronicL  oad P
Inverter output Power Approx. Inverter power Time to trip Disconnection Limit
(W) (Average in Sec) (in sec)
10+/-5% 1,890 0,316 2s
50+/-5% 9,844 0,374 2s
100+/-5% 19,911 0,352 2s

CH6  : 500.OnA/div i oA M oiode ¢ Normal
Position = 0.00 div ’ Wain:10.0k 500S/s 2s/div

CH4- 500..00m

=500 00

: 0.000°s
500.00n | <Zoom1> #200ms/div

=20,000_§
CH4-

I

=500, 00m

710.130s

‘ lg! e
10,918 s A% 374ns 3919 s
B s 7113
2016/08/26 18:36:06.636475 Auto 2016/08/26 18:37:45

CH4,CH5, CH6: EUT output current; CH7: trip singnal of switch off;

Light Electronic Load:

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

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

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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
Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit (in
power (kW) in Sec) sec)
10+/-5% 1,890 0,322 2s
50+/-5% 9,844 0,504 2s
100+/-5% 19,911 0,314 2s

A0 wbrow  aeak
0.00 div

hcalode : Normal
5005/

CHe

Position : Main:10.0k 2s/div

CH4- 500,00

0,000 g

20,000 &
cHe «200ms/div

500.00m <Zooml>

I

=500, 00

L 93905
, +4 3835

10,618 5 A% 504ns
T e g
2016/08/26 18:20:20.172753 Auto 2016/08/26 18:20:57

CH4,CH5, CH6: EUT output current; CH7: trip singnal of switch off;

-8.618 s

Load match:

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

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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 B = Load match + 10% P
Inverter output Power Approx. Inverter Time to trip (Average Disconnection Limit
power (kW) in Sec) (in sec)
10+/-5% 1,890 0,590 2s
50+/-5% 9,844 0,522 2s
100+/-5% 19,911 0,330 2s

CHE : 200.0nd/div S Acglode : Nornal
Position = 0.00 div ’ ’ ’ Wain:10.0k 500S/s 2s/div

e il Zooml : 0.11div

=200, 00

20,000 § . 0,000 g
CHE 200.80n ' <Zoon1> #200ms/div

T

=200.,00m

11 +10/2065

; rpY
10,798 s : kS 530ns 790 s
B e 7113
2016/08/26 18:28:18.727284 Auto 2016/08/26 18:30:33

CH4,CH5, CH6: EUT output current; CH7: trip singnal of switch off;

Load match + 10%:

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

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)

SOFAR 20000TL-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 0,5s
Peur 2 | Reactive load | Pac ? Qac? Runon [
No | (% of EUT | (% of Q_in (% of (% of Time (W)T of Voc | Remarks®
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 532 6650 | 1,003 | 745 | TestAatBL
4 100 100 -5 -5 77 6650 | 1,029 | 745 TestAat IB
5 100 100 -5 0 489 6650 | 1,056 | 745 TestAat IB
6 100 100 -5 +5 75 6650 | 1,082 | 745 Test A at B
7 100 100 0 -5 79 6650 | 0,978 | 745 TestAat IB
8 100 100 0 +5 94 6650 | 1,028 | 745 TestAat IB
9 100 100 +5 -5 85 6650 | 0,931 | 745 Test A at B
10 100 100 +5 0 513 6650 | 0,956 | 745 TestAat IB
11 100 100 +5 +5 80 6650 | 0,979 | 745 TestAat B
Parameter at 0% L= 25,25mH R=7,95Q C=401,65uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

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

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

Y Peyr: EUT output power

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.

“ BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum %

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

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

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx Series,
SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just power

derated by software.

Disconnection at P 4c 0% and Q ac 0% reactive load and 100% nominal power

0000 .

CHE 2 10.0004/div
Position = 0.00 div “l

500.00%

=500 00%
100.00

=20000., 00
CH1

-h00, 00%
CH. 100.00

|

|

-9428 .98ns
S TRppEg——

Zoom1:100.0k
Main:1.0M

<Main>

A 532 .00ms

2017/07/28 17:19:47.56408264 Auto

0. 001

500.00 <Zoom> : #200ms/div

7428 8805
e g —
2017/07/28 17:25:26
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7.3 Active anti-islanding protection P
IEC 62116 Active anti-islanding test
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)

SOFAR 20000TL-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 0,5s
Peur ¥ S;dag/';/ﬁf Pac ? Qac? Run on p 4
No | (% of EUT QLin (% of (% of Time (\%J)T of Vpc Remarks”
X L . )
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 67 4260 | 0,977 | 525 TestB at IB
13 66 66 0 -4 86 4260 | 0,982 | 525 TestB at IB
14 66 66 0 -3 79 4260 | 0,988 | 525 TestB at IB
15 66 66 0 -2 87 4260 | 0,993 | 525 TestB at IB
16 66 66 0 -1 438 4260 | 0,998 | 525 TestB at IB
2 66 66 0 0 461 4260 | 1,003 | 525 Test B at BL
17 66 66 0 1 222 4260 | 1,008 | 525 TestB at IB
18 66 66 0 2 70 4260 | 1,013 | 525 TestB at IB
19 66 66 0 3 89 4260 | 1,018 | 525 TestB at IB
20 66 66 0 4 70 4260 | 1,023 | 525 TestB at IB
21 66 66 0 5 66 4260 | 1,027 | 525 TestB at IB
Parameter at 0% L=39,43mH R=12,42Q C=257,11pF
Indicate additional shut down time included in above results.
! . ; o 20ms
(Disconnection device operation time)

Note:

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

Y Peyr: EUT output power

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

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

“ BL: Balance condition, IB: Imbalance condition.

Condition B:

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

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

% Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx Series,
SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just power
derated by software.

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

IO IO00 Fa Ty — e e v 1 TE T
CHe = 5.000A/div e e e 50kS/s  2s/div
Position - 0.00 div ’ ’ ! Main:1.0M

500.00%

=20000, 0015 0.00ms
c

500,00 . Zoon1> : «200ms/di
E——Wwwmmwwﬂmﬂwmﬂmmmﬂ

—500. 00%
CH4. 50.000

T

T

9583 085 a5 ~7593 9815
Stopped 4 X:File
2017707731 10:52:56.58561828 2017/07/31 10:54:23
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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 20000TL-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 0,5s
Peur ¥ |0R:da((:(;)\/§f Pac ? Qac? Run on p .
No | (% of EUT QLin (% of (% of Time (\?/J)T of Vpc Remarks”
X L ) )
rating) 6.1.d) 1) nominal) | nominal) (ms)
22 33 33 0 -5 69 2000 | 0,980 | 305 TestC at IB
23 33 33 0 -4 73 2000 | 0,985 | 305 TestC at IB
24 33 33 0 -3 69 2000 | 0,990 | 305 TestC at IB
25 33 33 0 -2 85 2000 | 0,995 | 305 TestC at IB
26 33 33 0 -1 161 2000 | 1,000 | 305 TestC at IB
3 33 33 0 0 462 2000 | 1,005 | 305 Test C at BL
27 33 33 0 1 374 2000 | 1,011 305 TestC at IB
28 33 33 0 2 162 2000 | 1,016 | 305 TestC at IB
29 33 33 0 3 97 2000 | 1,020 | 305 TestC at IB
30 33 33 0 4 76 2000 | 1,025 | 305 TestC at IB
31 33 33 0 5 71 2000 | 1,030 | 305 TestC at IB
Parameter at 0% L=83,77mH R=26,45Q C=121,07uF
Indicate additional shut down time included in above results.
! - - o 20ms
(Disconnection device operation time)

Note:

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

D Peut: EUT output power

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

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

4 BL: Balance condition, IB: Imbalance condition.

Condition C:

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

EUT input voltage 8 = <10 % of rated input voltage range

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

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx Series,
SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just power
derated by software.

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

v Py Y I e Y
CH1 1 100.00¥/div “‘_‘ ‘_ m”"“-"kE 50kS/s  2s/div
Position = 0.00 div ! . . CH4 Wain:1.0H

CH1 500.00%
b

-500.00%
50..000

-20000.,001s
CH1 <Zoom1>

2

-500.00¥
50..000

-9698 93ns £ 462 .00ms
e : S s

~7698 , 98ms.

e = e ——
2017/07/31 13:52:09.89516215 Auto 2017/07/31 13:52:52
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7.4 Voltage and frequency limits (passive anti-isla

nding protection)

Appendix G2 Under- and over-voltage trip settings and reconnection test P
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 1797 | 1798 | 1793 | 1740 | 1,710 | 1,720 74,0
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 2602 | 2606 | 2604 | 1710 | 1,710 | 1,710 74,0
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 2649 | 2653 | 2651 | 0,051 | 0,079 | 0,070 75,0
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 1802 | 1799 | 1797 | 1710 | 1710 | 1,710 75,0
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 2616 | 2605 | 2607 | 1,720 | 1,720 | 1,710 73,0
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 2661 | 2657 | 2653 | 0,089 | 0097 | 0094 73,0
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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 1801 | 1802 | 1801 | 1710 | 1,720 | 1,720 74,0
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 2604 | 2602 | 2601 | 1,710 | 1,710 | 1,710 75,0
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 2653 | 2651 | 2656 | 0,064 | 0,083 | 0,087 74,0
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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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[BEUREALU |
Diagram of under -voltage protection :L1 phase
Display G ;
T 2.000%/div l"‘suy‘*""‘"’* L ficattode © Normal
Position : 0.00 div ! ! ! Main:10.04 500kS/s  2s/div
2o 0,000
il i i niim
—»00., 10
| —9.9859985
X2 -8.2459985
-11669.998ns AX 1.7400005 6669998115
Stopped 1 X:File
2016/08/15 10:52:04.903528 2016/08/15 10:53:20
Display Gr :
CHT 1 2.0009/div ."‘Suy‘—mrp— s AcaMode : Nornal
Position : 0.00 div ! ! ! Wainz10.0N 500kS/s  2s/div
2u000.000s_____ 10,0005
nfl ! ﬂ“”m“” it it
e
-8.978664s
-7.268664s
-10666 6641 1.710000s -5666, 66415
Stopped 1 X:File
2016/08/15 11:33:15.752766 2016/08/15 11:34:21
Note:

CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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[BUREAU |
Diagram of over -voltage 2 protection :L1 phase
100.00n/div Display Group Zoom :1.0
CHA © 500.0mA/div “‘* ‘* ‘* ; Acqiode - Normal
Position : 0.00 div L ! ! Main:10.04 2HS/s  500ms/div l
- ! A AR EAANARERART ”""""!l"llll"ll" AT i
500000
5000000 0us
£
500,00
500,00k
-2.65619995s
-2.572999s
2372499, 5us 79.0000ns 2372499 5u5
Stopped 1 X:File
2016/09/01 10:00:15.894773 2016709701 10:01:07
; Display Group Zoom1 :2.54
CHT o 2.000%/div “‘ ‘ ‘ ) AcqMode @ Normal
Position : 0.00 div ! ! ! Wainz10.0N 500kS/s  2s/div
000000005 0.0001s
T - e ok
Bl i iy Tmnm
50000 7
-5.0000 4
-10.077998s
-8.367998s
-11669,998i1s 1.710000s 669 9981S
Stopped 1 X:File
2016/08/15 10:54:07.897853 2016/08/15 10:54:43
Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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Diagram of over -voltage 1 protection :L2 phase
o7 - 2.000%/div Display Group Zoon1:2.5M
T el i [ [ [
Position : 0.00 div “‘ | |

Acqiode - Normal
Wainz10.0 500kS/s  2s/div

Zoom1 : 500ms/div

-20000 0000 000015

gl Ay

5.0000 &

-5.0000 A

-9.791664s
: -8.071664s
-11366 66411 : 1.720000s 366 66415
Stopped 2

X:File
2016/08/15 11:35:12.523061 2016/08/15 11:35:44

Diagram of over -voltage 2 protection :L2 phase
G : 500 Onaiy lgsrp—lﬂfﬂ‘—'”"——

Zoom1:1.0M
Position : 0.00 div

‘ ‘ |:—-:| AcqMode : Normal
{ { Wainz10.0N 2MS/s  b0Oms/div

.
8T T LT T — LT

LA ALl AL AR A A A A

-5000000, 0us
CH1 500..00¥.

. 0.0us
2 ‘ 0mg/di
500 '

500.00m.

-500.001

-2.6407495s
' -2.5437495s
2352499, 5us 4 ; 97.0000ns 2352499 5u5
Stopped 3

X:File
2016/09/01 10:03:55.076314 2016/09/01 10:04:28

Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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[BUREAU |
Diagram of under -voltage protection :L3 phase
100.00m/div Display Group Zooml:2 M
CHA © 500.0mA/div “‘ ‘ ‘ i Acqiode - Normal
Position : 0.00 div ! ! ! Wain:10.04 500kS/s 2s/div
2000000013 i ll.l]ll_llms
i i fiom bl
Lox -10.6129985
LoX2 -8.892998s
12399 .998ns AX 1.7200005 7399 99815
Stopped 5 X:File
2016/09/01 09:44:21.276913 2016/09/01 09:44:56
Diagram of over -voltage 1 protection :L3 phase
’ Display Group Zoom1 :2.54
GHT_ — 2.000V.{d|v “‘ ‘ ‘ ) AcqMode : Nnrma]
Position : 0.00 div ! ! ! Wain:10.0M 500kS/s 2s/div
Zoom1 : 500ms/div
20000 .,000m$ s ﬂ.l]ﬂ_ﬂms
i i i T
-9.641664s
-7.931664s
-11366 6645 1.710000s —6366 664115
Stopped 3 X:File
2016/08/15 11:37:25 877178 2016/08/15 11:37:51
Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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[BEUREALU |
Diagram of over -voltage 2 protection :L3 phase
100.00m/div Display Group Zooml :1.0M
CHA © 500.0mA/div i ‘ ‘ i Acqiode - Normal
Position : 0.00 div L L Main:10.04 2HS/s  500ms/div
B !\‘u: H“ iy
50000,
500,000
-5000000. 0us
]
500.00n
500,005
—2. 1471495
-2.6607495s
2962499, 5us 87.0000ns 2462499, 5u5
Stopped 6 X:File
2016/09/01 10:08:46.959874 2016709701 10:09:09
Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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7.4 Voltage and frequency limits (passive anti-isla
Appendix G3 Under- and over-frequency trip setting

nding protection)
s and reconnection test

Output Current level: 50+/-5% rated current or 10A  (whichever is the lesser)

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

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

Limit

Actual setting 47,0 2,0 60,0

Trip value 4700 | 4700 | 4700 | 1720 | 1710 | 1,720 74,0

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 4500 | 4500 | 4500 | 1,730 | 1,710 | 1,730 75,0

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 5201 | 5201 | 5201 | 0,078 | 0,003 | 0,082 73,0

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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just

power derated by software.
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[BUREAU |
Diagram of under -frequency protection (for Australia)
4 Display Group Zoom :2.5M
CH1 : 100.00Y/div “‘ ‘ ‘ i Acqiode - Normal
Position : L ! ! Wainz10.0 500kS/s  2s/div
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> i i
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-12099.998ns AX 1. 7200005 709999815
Stopped 3 X:File
2016/08/15 14:01:37.156808 2016/08/15 14:02:13
. Display Group Zoon1:2.5M
CH1 : 100.00¥/div “‘ ‘ ‘ ) AcqMode @ Normal
Position : div ! ! ! Wainz10.0N 500kS/s  2s/div
Zoom1 : 500ms/div
-20000.0001s 00005
T
-10.440998s
-8.710998s
-12099.9981s 1.730000s 7099 99gs
Stopped 4 X:File
2016/08/15 14:05:54.050637 2016/08/15 14:06:24
Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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[BUREAU|
Diagram of over -frequency protection
100.00m/div Display Group Zooml :1.0M
CHA © 500.0mA/div “‘ ‘ ‘ i Acqiode - Normal
Position : 0.00 div ! £ £ Wain:10.04 2HS/s 500ns/div
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Note:
CH1,CH2, CH3: EUT output current;CH4,CH5, CH6: EUT output current; CH7: trip signal of AC source;
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7.5.2 Limits for sustainedoeration
Appendix H2 Sustained operation for voltage variati  ons P
Australia

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

) Setting Vnom_max [V] 255,0
Setting values -
Settlng Tdisconnection [S] 25,0
Test:
Step 1. The voltage is set to Vhom_max — 1 V. Maintained for 5 min.
Step 2. The voltage increase to Vnom_max + 1 V and proceeding 10 min.
Step 3. The 10 min average voltage shall be recorded.
Average Voltage (V) Limit
1% time 255,3
Phase 1 ot fime 255,3
) 3" time 255,3
a st ..
1" time 255,5 1. Disconnection should take place.
Phase 2 |2™ time 255,8
3% time 2558 2. Voltage within +/1 % of the set-point.
1% time 255,8
Phase 3 |2™ time 255,5
3" time 255,6
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 26,0
Phase 2 22,0 Disconnection time < 30s
Phase 3 26,0
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 73,0 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 Vnom_max at least every 3 s to determine
when to disconnect.
3. The inverter shall operate the automatic disconnection device (see Clause 7.2) within 3 s when the
average voltage for a 10 min period exceeds the Vnom_max.

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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Diagram of disconnection time: L1 phase
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Diagram of power restore gradient line: L1 phase
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Diagram of disconnection time: L2 phase
20.0 265.0
180 - 260.0
16.0 ‘ | 255_0
7245
140 - 250.0
12.0
- 2150
$ 100 '3 &
g 746< | 2400 £
a 80 '_g
- 2350
6.0
0.0 - 2200
-2.0 T T T T T T 215.0
1 121 241 361 481 601 721
Time_[s]
=—Power_[k\W] Voltage V]
Diagram of power restore gradient line: L2 phase
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Diagram of disconnection time: L3 phase
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Report No.: PVAU160721N056-R22

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

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

) Setting Vnom_max [V] 248,0
Setting values -
Settlng Tdisconnection [S] 25,0
Test:
Step 1. The voltage is set to Vhom_max — 1 V. Maintained for 5 min.
Step 2. The voltage increase to Vnom_max + 1 V and proceeding 10 min.
Step 3. The 10 min average voltage shall be recorded.
Average Voltage (V) Limit
1% time 248,0
Phase 1 [ond ime 248,0
) 3" time 248,0
a st ..
1" time 249,0 1. Disconnection should take place.
Phase 2 | 2" time 248,9
3% time 249.0 2. Voltage within +/1 % of the set-point.
1% time 248,5
Phase 3 | 2" time 248,4
3" time 248,5
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 18
Phase 2 19 Disconnection time < 30s
Phase 3 23
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 86
Phase 2 75 Reconnection time > 60s
Phase 3 92
Note:

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

(a) In Australia: 255 V.

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

The tests had been performed on the SOFAR 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-Sx Series, since it is similar in hardware and just
power derated by software.
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Diagram of disconnection time: L1 phase
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Diagram of disconnection time: L2 phase
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Diagram of disconnection time: L3 phase
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7.5.3.1 Response to an increase in frequency

Appendix H3.2 Test procedure P

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

30s mean value | a) 50,00Hz | b) 50,25Hz | c) 50,35Hz | d) 50,45Hz | e) 50,55Hz | f) 50,65Hz | g) 50,75Hz
Frequency [HZz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KW]: 10,000 10,000 9,400 8,831 8,261 7,691 7,121

P [kW]: 9,970 9,970 9,400 8,820 8,230 7,660 7,090
APIPsetpoint [%0]: -0,3 -0,3 0,0 -0,1 -0,3 -0,3 -0,3
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]: 6,552 5,982 5,412 4,843 4,273 3,703 3,133

P [kwI: 6,520 5,960 5,370 4,810 4,240 3,690 3,110
AP/Psetpoint [%0]: -0,3 -0,2 -0,4 -0,3 -0,3 -0,1 -0,2
30s mean value |0) 51,55Hz | p) 51,65Hz | q) 51,75Hz | r) 51,85Hz | s) 51,95Hz | t)52,05Hz | u) 52,15Hz
Frequency [Hz]: 51,55 51,65 51,75 51,85 51,95 52,05 52,15
Psetpoint [KW]: 2,564 1,994 1,424 0,855 0,285 0,000 0,000

P [kwI: 2,530 1,960 1,360 0,770 0,200 0,020 0,020
AP/Pseipoint [%0]: -0,3 -0,3 -0,6 -0,8 -0,8 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]: 0,020 N/A 0,020 N/A N/A N/A N/A
AP/Psetpoint [%0]: 0,2 N/A 0,2 N/A N/A N/A N/A
Limit W g;a: +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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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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7531 Response to an increase in frequency (conti  nued) =
Appendix H3.2 Test procedure (continued)

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 [HZz]: 50,00 50,25 50,35 50,45 50,55 50,65 50,75
Psetpoint [KWT]: 10,000 10,000 9,381 8,813 8,244 7,676 7,107
P [kW]: 9,960 9,950 9,390 8,800 8,220 7,660 7,090
APIPsetpoint [%0]: -0,20 -0,25 0,04 -0,06 -0,12 -0,08 -0,09
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]: 6,539 5,970 5,401 N/A N/A N/A N/A
P [kW]: 6,520 5,970 5,370 N/A N/A N/A N/A
AP/Pseipoint [%0]: -0,09 0,00 -0,16 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 | 1) 50,65Hz | m)50,45Hz | n) 50,25Hz | 0) 50,05Hz N/A N/A
Frequency [Hz]: 50,85 50,65 50,45 50,25 50,05 N/A N/A
Psetpoint [KW]: 5,401 5,401 5,401 5,401 5,401 N/A N/A
P [kwI: 5,370 5,370 5,370 5,360 5,350 N/A N/A
AP/Psetpoint [%0]: -0,16 -0,16 -0,16 -0,21 -0,26 N/A N/A
Limit W ga: +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 20000TL-Sx Series is valid for the SOFAR 10000TL-Sx
Series, SOFAR 15000TL-Sx Series and SOFAR 17000TL-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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STC (Dongguan) Company Limited

CERTIFICATE OF COMPLIANCE

Reference Number: EMC-D163085C0OC

APPLICANT:

Shenzhen SOFARSOLAR Co.. Lid.
3A-1, Huake Building, East Technology Park, Qiaoxiang Road, Nanshan District, Shenzhen,

China.

DESCRIPTION OF SAMFPLE:

Product: PV Inverter

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

Meodel Mo.: Sofar 20000TL-5x Series

Additional Model No.:  Sofar 10000TL-5x Seres, Sofar 15000TL-5x Series,
Sofar 17000TL-5x Series

Brand Mame: SOFAR

Cirigin: China

Applicable Standard(s) with amendments:
EME&1000-8-3: 2007 +A1: 2011, ENG1000-6-2: 2005
EM&1000-3-2- 2014, ENG1000-3-3: 2013
EM&1000-3-11: 2001, ENG1000-3-12 2011

REFERENCE TEST REPORT NUMBER: DM122443.
This Certificate shall be used in conjunction with the above mentioned test report.

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

Date: 2018-04-D1

ElectroMagnetic Compatbiity Department
For and on behalf of
5TC {Dongguan) Company Limited
www. dgsic.ong

No. 34, Chenwulu Section, Guantai Rd.,

Tel: +86 769 8593 5656
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SE
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STC Test Rei]ﬂrt Akkrediterunpsatelle
D-f-12120-01-00

Diate: 2016-04-01 Page 1 of 60
No.: DAIIZ2443

Applicant: Shenshen SOFARSOLAR Co., Lid
34-1, Huake Building, Esst Techmology Park, Qisoxiang

Description of Sample{s): Submnitted sample(s) sad to ba
Product: PV Inverter
Brand Name: SOFAR
Model MNomber: Sofar 20000TL-5x Series
Additional Model Sofsr 10H00TL-5x Seres,
TMNumber(s): Sofar 15000TL-5x Serjes,
Sofar 17000TL-5x Serjes

Date Sample(s) Received:  2015-11-27
Date Tested: 2015-12-01 w0 2016-03-22

Investigation Requested: Test for compliance with EMC requiraments of
ENGI000-6-3, ENG1000-6-2, EMNG1000-3-2, ENG1000-3-3,
EMNG1000-3-11 snd ENG1000-3-12.

Conclosdon(s): The subnutted product COMPLIED with the requiremsnts
of EN61000-6-3: 2007 +A1: 2011, EMG1000-6-2: 2005,
EMG1000-3-2: 2012, EMNGLMO-3-3: 2013, ENG1000-3-11:
2001 and ENG1000-3-12: 2011. The EMC tests were
perfonmed i accordance with the standsrds described shove
and on Secton 2.7 in this Test Report.

Remark(s): Deutsche Akkredinenmesstelle GmbH (DAKLS) has
accredited this laborstory for specific laboratory activides as
listed in the directory of accredited laborstories
(D-PL-12121-01-00)

ElectroMametic Compatib
For and on behzlf of

STC (Donggusn) Comipamy Limited

ETC [Dongguan) Company LimBsd
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STC Test Report

Drate: 2016-04-01 Page 3 of 60
No.: DAII22443

10 Ceseral Details

11 Equipmeni Under Test [EUT]

Drescription of Sample{s)

Produact: PV Imvemar

Manufachmer: Shenzhen SOFARSOLAR Co, Led
3A-1, Huske Building. East Teckmoloey Park, (lisowdianz Road,
Nanshan Dismict, Shenvhen, China.

Brand Nama: SOFAR

Model Mimber: Sofar 20000TL-5x Senes

Additional Mode] Namber(s): Sofar 10000TL-5x Series, Sofar 15000TL-Sx Series,
Sofar 1 TOOTL-5x Series

Flating:

Muodal Sofr Sofar Sofr Sofar
10000TL-5% 1500TL-5% | 17000TL-5x 2000TL-
Serias Seriss Series Sk Series

Ot dam ( Grid)

Minzimmm AC ougpat 1000IVA 150000A 1700VA 20H00A

Maxirmm AC ouspat curment 134 124 234 204

Nommal AT volage 3 230v 3 30V

Gnd AC frequency 50Hz 5{Hz 50Hz 50Hz

Power factor a.oea (e [ 0.088

Peactve power facror 1.8-40.8 0808 1808 H.5-40.8

Toml hammensc distortion 3% 3% 3% =3%

AC connection/erid forms 3MWPE. 3NPE, 3NPE. 3MPE,
A30v400 230400 230400 2307400

Ioma data (solar}

Maxdmmm DIC power 10500 15700 17700 20000

Maximmum DIC imprat carent 13A*2 11442 2142 HAY

Max mmber of MPP mackers | 2 ! 2 3

Maximmm DIC woliage 1000 100V 1000 1000V

| Orpematins veliage ranze 230V-260 250V-060V 230V-260V 250 -2607

MPP mackinz voltaze mngs 250V-B6IV 250V-B60V 250V-B6IV 2502600

Peak power racking voltage EE R IS0V SIN-EHIV S3ERIIV

[angs

STC [Dongguan) Company Lim#sd

2 Fiarum Shar P, Tindang, Coengguaan, China. 21 Cnds - 523 770
Tl - 000 B AL M g0 TRy B 000 Commll - gmmiper sa  Fomaags * e g g

This e el ot b mpesciacis o it pricr weee aporovel fiar ST (Mionggeen Comepany Lot
i Conmona of \LSrCsh of Tl DA OO [iski TSART T TS 57 o Pl
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11  Date of Order

2085-11-27

13 Submitted Samplefs):

1 Sammis

L4 Test Duration

2015-12-01 0 2016-03-22

-
L

Conntry of Origin
China

ATC {Donggusan) Company LimSsd
8 i Mo o, Dandarg, Cringistin, Chia. (7 Cade - 53 770
T 0 7000 BT G T 0TI B0 MR Fral RO rry |SOTAORGE | W AgE a
Thin peacet armall ok b MpESOLOAS U wE fricr s aporoval from ST (ongguss Copeny L.
Far Corudiona of Imsinc of il 1t recor s "afar i e svasal o Hre s
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0 Techpical Details

Report No.: PVAU160721N056-R22

SE

STC Test Report

Page & of 60

11 Investipations Bequested

Perform ElecroMamenc Interference [ENT] & Elecmoblagnetc Susceptbiliny [EMS] tests for

CE Masking

13 Test Standards and Fesnlts Summary Tables

Test Standards

ENS1000-5-3: 2007
+A1:2011

Elecoomazmetic compatibility (EMT) - Part §-3: Genenic standards -
Emizsion standard for residenfial. commerrial and light-industrial

ENS1000-5-1: 2003

eTviToomets
Elemme-magnetic compatibility (EMC) - Parr §-2: Genenc standards -
Tmommiry for mdusial povironments

ENG1000-3-2: 2014

Eleciromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for
hamonic curTent emissions (equipment input curent== 1§ A per plasa)

ENS1050-3-3: 2013

Elscmomametic compatibility (EMC) - Part 3-3; Limsts - Livviraton of
veltage changes, voltage Anonatons and fcker in public low-voliage
Suppdy systems, fior equipment with rated cument<= 14§ A per phiase and o
subject o conditional comnection

ENGS1000-3-11: 2001

Elecmomaznens compatibility (EMC) - Part 3-11: Limts - Limitation of
veltage changes, wolags Sucneations and ficker in public low-woltage
Supply systems - Equipment with rated cuenr == 75 A and suhbject to
conditional comection

ENG1000-3-12: 2011

Elzcmomagnatic compatiility (EMC) - Part 3-12: Lipmits — Linvies for
hamaonic cumrenss produced by equipmeant connected to public low-volmags
gystems with input cument =16 A and =275 A per phaze

2TC [Dongguan] Company Limed

0 Py blar o, Dndang, Compguaan, Shine. (Zip Cade - 523 TR

Tl 00 0y B A T 0 TR T B ol cpaeioge oy ST ags | e g g

This ipee W mof b SpEsokt U e o wehen aqtrovel fra STC (Donggamny Coopany Lk

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Far Condiors of mamnce of i it recor, (st er i tha svaal o Homspagn

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

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

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 93 of 175 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 6 of 60
No.: DAII22443

11 Test Standards and Fesults Smnmary Tables

EMISSION (EN 61000-6-3:2007+A1:2011)
Fesults Summary

Tast Comdition Teat Boquiremant Limeity Taat Bomlt
FPam | Failed | N4

Fadiared Frusaon, ENG1000-6-3: 21007+ AL:2011 Tabls 1 [ O O
0 Hx to I00IME
Comdnoted Frizsion om at ENG1000-6-3: 2007+ AL:2011 Tabls | 5] O O
main barminal
1 50&H= to 30MH=
Harmomic currant @mitidons EMS1000-3-2: 2014 Class A i3] O O

EN 61000-3-12: 2011
Velnge fuctmtions & EMS1000-3-3: 2013 =l ] O O
Flickar de®a=3.3%

EM S1000-3-11: 2001 diax (=%

Al5=-3.3%=500ms

DAUNITY (EN G1000-6-2:2005)

Results Sammary

Toat Conditica Teat Roquiremant Parformamece Teat Bowmlr

Critaria Pasy | Fai Hia
Flactroutatic Dischargs IEC §1000-4-2:2008 B = O (|
Radiated Irmmnity IEC §1000-4-3:2008 A E O O
B0MHE to I700Tx
Elacmmcal Fast Transiants IEC 61 000-4-2:2004 B 5] O O

o 12080 Coar 20007
S Fommumeny IEC 61000-4-5;2005 B H |l ]
Cemtimoes B Iomuniny IEC 61000-3-6:2008 A [T OO
Powar Enquency magnetc [EC 61000-4-B:2009 A H O O
Held
Common Mods Dismrbancs | IEC S1000-4-16:18935A1:2001 A i O O
+AZ:200E

Onclbatory Warss IEC 51000-4-1B:2001 B i) O O
BC Vohzes Dips and IEC 61000-4-22:1000 B i) O O
Interruptions

Mets: The performencs crimmriz for ime=eity tost & refeming to the standard of CEL 0-21:2012
This scope of DAKLS acosditrtion not indicates the stmdard of
IEC §1000-4-16:1598+A41:2001 +A2:200%, [EC 61000-4-18:201 1, IEC S1000-4-13:2000

Ramarks:
/A Vet Apglicakls
Uy, The nominal supply voltage

3TC |Dongguan) Company LimSsd

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

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

11 Emitsion

311 Radiated Emimions (J00Hz to 1000AHz)

Test Faquiramene: B 61000-5-3

Test Method: EN 55022

Level Table 1

Moede of Operaten: Full lead and Gnid mods
Test Method:

Report No.: PVAU160721N056-R22

Page 7 of 60

The t2st was perfommad in accordance with EN 53022 ac 10m st distance on a standard smession et
site. with quast-peak meanrements performed if the madngsed peak measoremants were less than 448

o the comespending Clas: B linor lines,
Test Procedure:

The EUT &5 a PV Inwerer, the test was conducted during the full load and zrid test fiumction to siomeate

the pommal usaze as well 23 to produwce the menamom elaciromaznetc dishaobanoss.
Test Setup:

Semi-Anachoic Chamber E
10

=
Turmiabis

Grourd Flane

BTG {Dongguan) Company LimSesd

80 Farain Slar o, Ddang, Compguasn, Shina. (Zip Cod - 533 TH
T (0 Ty B M £ TORY YT 0Tl AU e PSS | W ey

This acc @l 1o by BErELOMT UrE S Eion ¥Ee agorvit o STC (Dorgoum, Corvphng L
For Soreiions of banamrcs o i et recor, pRss i i e sedeal @ Horepage

No. 34, Chenwulu Section, Guantai Rd.,

gl;;eauu;/snBt?: nal:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong
99 523942, China
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Report No.: PVAU160721N056-R22

STC Test Report

Drate: 2016-04-01
No.: DAMI22443

Page § of 60

Limits for Fadiated Emission:
Fraquency Fange Chiagi-Peak Linves
[BiHz] [dB YV m]
30-230 30.0
230-1000 370

Results of Full load and Grid mede(DC 650V): Fass
Pleass reder to the following table for resclt demils

Herzontl

eyl [olEnm)

EMG1009-6-3 Class B

-

lﬂl:lFr:l:]u:ns?:l?(|jl|‘|-|:::|5‘:':I

The quasi-peak measurements were recorded 2 folows:

o, Freguency Factor Feadmg  Emissson Larmit Margin - Tower Table

WHI ciEdin cBuy [ S 2 m = =] I deq

1 43400 141 2611 140m m =16 00 100 255

2 TiE30 -7 4e 3an.3e 1282 000 -17oE 40o e

3 107 500 A7 B 30.35 1275 000 A7 0| 1FH

4 44 450 1347 2776 1359 00 -16.71 a0 | 357

* |5 210430 1600 q0.# 24M wam -5.22 400 195
F T 120 -11F a1 M fra REL oo oEs

2TC {Donggusn) Company LimSsd

B8 S Mg Fiosad. Do, Cringgusan, China. (Fp O - 523 770
T 0T Bt NS a0 TOR BN MDD -l pERUEE fey | AOTASRgE | g S

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

523942, China
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Deate: 2016-04-01 Page 9 of 60
No.: DAII22443
Limits for Eadisted Emission:
Fraquency Fange Chuas-Peak Lipmes
[Hz] [dB NV m]
30-230 30.0
230-1000 3.0

Results of Full load and Grid mode(DC 6507): Pazs
Ploass rafic o the following table for reeelt details

Vertcal
Layal B fm) CISPR 22-EM55022-CHSA HE-VCCT Class B
™

1~

=10 I I T 7 T T 1 T 1
o m am il am LHH‘IJEW i B a0 o
The quasi-peak measurements were recordad as follows:
Ho. Freopeemncy Factor Readding  Emnis sdon Limit Bargin - Tower Tabie
WHI LD =T gEL M dELn L] cm et
1 43400 1443 ] S Ei £ 04 100 | 183
2 T4 SN0 175 AT 175 000 23 200 | 357
3 2R 154 Az 2153 0 B2 100 359
4 14301 A4EZ WEE FE[aTS Eil - 5E 100 | 133
5 BRS A A 45 TES 22 srm 1077 20n | 357
[ FRIG 1.03 arz 2325 o BTE 100 181
2TC Dongguan) Company Limssd
B Farin Maw Fosac Diang Crngguaan, Chies. Zh O - 533 TR
Tl - 00 G T D a0 TORN 101 AEET Tmal OpEBepntc reg | AOTAEgE | e g oy
Thin ot il 5ol Di WORCILOA LT Wi Do ertee aperovad fram ST (Tongorm Company Limisd
o Coredons o | SSNCe of il A re0o [ekiia a4 I et varseal 5 Lo e
. No. 34, Chenwulu Section, Guantai Rd. Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. o o ’
Donaauan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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Report No.: PVAU160721N056-R22

Drate: 2016-04-01 Page 10 of 60
No.: DAII22443
Limits for Fadisted Emission:
MEz] [EBpVim]
30-130 30.0
230-1000 ERNT]
Eesults of Full load and Grid mede(DC 450V): Pass
Pleass rafir to the fellowing tabla fior recalt detdls
Ll (B ) EMGAM-6-3 Class B
m
=
51
A
% - | -------------------------- e
, H,NW
=y g ..,.-mwm—"""”m
uL *"*
s
e
= T T Ty 7 i
2 A = IJFrvmlula-m::r.:sz] &
The quasi-peak measarements were recorded 25 follows:
Ha, Fraqussney Facloi  Reading Fmission  Limil Margin - Towar Talba
WHz dBum cEu dEntim gEim db on ﬁ
et T VO L T AL ol P P ) oo T
1 531280 14270 FEES 1436 3000 Ase4 | 20 | 297
2 111 480 ATAE Bk =) 1730 3000 4220 a3 | 158
*l13 211360 -5 8 B 530 3100 £ a0 125
1 252300 A3 ] e 3o A5 20 10
5 &50.500 AT 2ETI 480 700 12 o | 128
E Traaan EEr] FREF] EFT] Iron E I EECRES

Tl < P B R

This e el ot b mpeianis o wi prier weher aqovoval o 5TC orggaen) Copany Lt

3TC |Dongguen] Company Limitsd

52 P San P, Tindang, Covagguaar, Chiea. Zip Coda: 522 7708
Pt B TRy B4 O ol dpeiligas aag Hom page | e e g

Pt Coreliion s of bmsirea of S teat rager, plskat "abar T Dvsaet o+ ko g

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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Page 98 of 175

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

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

Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 11 of 60
No.: DAII22443

Limits for Eadiated Emission:
Fraquency Fange Chuasi-Peak Linmes
[MHz] [dEuN ]
30-250 300
230-1000 ERAT]

Results of Foll load and Grid meds{DC 450V): Fass
Pleass rader to the following table for resctt detdls

‘Vertical

Ll CER Y CISPR I7-EES022-CIS13430-WO0] Class E
70

Al

50

40

1 5
5 - f*"l, ,M—”’”’M“m
il e R
Al i
14 E
i ‘

L T T { 1 - T ) ) 1

) a0 200 ;0 L S il T 20 S0 a0

Frequency [fHZ) R IF

The quasi-penk measurements were recorded as follows:

o, Freguency Factor Feading Ermission Lt Margm  Tower Table
o MHz dBim cEu cHuvin  cBuvien [ ] =11 u:l
11 45500 -1353 I8 E3 B4 aooo -395 100 3
2 EEEED 1575 3532 1854 oo 1045 e | 305
3 T4EID T3 3ETE 1540 ooo -10503 100 ek
q 4500 452 qnin 2528 annn 472 100 | 40
5 E1Z EED =M A Es 2574 a7 oo 1136 ) 250
b TTEED 160 2714 2674 AT ] o | A

ETC [Dongguan| Company Limfsd

53 i Sar. Powd, Dedeng Congpoan Chies. (e Cooe - 231 TG
Tl (ARG Be1s S0BS Taoc: pNTOR 816 O3 Tl Fomasage © i

Thin et ard no be prscnsd G i Frior wrtias sporsvl o §T (Tonggeen Campany Limiat:
Fr Coreditiona of Msecs of il et recor, Fisass safar i vl o blors igs
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STC Test Report

Drate: 2016-04-01 Page 12 of 60
No.: DAII22443

Limits for Radiated Emission:
[Hz] [dB W m}
30-130 £l
230-1000 310

Results of Full load and Grid mode{DDC 3507): Pass
Plaass redar to the following table for mexlt detdls

Horizontal

Leuel (eBuln) ENG1080-6-3 Class B
T

W=

51—

41

5 -]

| |
m L] 20 L] lii] i B0 ol BN E L) 00
Fracpuancy (WHzZ) wiw

The quasi-peak measurements were recorded as follows:

Heo, Fregquency Facton Heading Emission  Lmit Margm  Tower Table
fHzZ HBm e cBUVm  cBLET 1B on__
1 Shza 14,25 iR 140G 000 1592 oo | 31g
2 122400 -14.06 ZMEES 1z 3000 1721 200 | 300
3 210420 -16.00 4183 255 inm 4 aon | 347
g 5o0530 -T.55 10 2051 3rom -1643 oo 224
H G0 240 ENE &7 2340 arm 1350 FIL R
B TEETH A1.0d 2TET JEES Irn 1037 100 ad

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

Thin reped wal mf b Mo Wi i pricr arties, apcroval fram STC (Dongguy Cavpany Limhas
For Corcitions of INaaarca of s Sy e, posiss nabr 0 ol vl o o pige
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Report No.: PVAU160721N056-R22

Drate: 2016-04-01 Page 13 of 60
No.: DAII22443
Limits for Radisted Emission:
Hz] [dBuVim]
30-230 300
230-1000 3740
Results of Full lead and Grid mode{DC 850%): Pass
Pluass redir to the following @ble for mexlt detadls
Vertical
|Lird (A CISPIL 22-ERS5022-CHS11418-VCC] Class B
-
(el
-
-
-1 s e e I Lo R AU
[ — R
T e [ ot
1=
7=
- [ i
®am 2an ot} e 7m am Ll nm
The quasi-peak measuremenrs were recorded as follows:
o, Trequency Pacles  Meading  Erwssion L Magn  Tower |able
i L =11 shuim i i m ey
1 a7 aull 1.0 ] aidd AU 1./ e Wl
F] FETT AT *ER 17 06 up NFRT] s 116
L] 174,380 W IR
[ FIEIELT] ECET] 2083 .00 -5.07 o0 | 1aa
] 472 320 mE an Sr.n -15.88 A0 A
B B35.280 ZEM a8.33 ar.oo -10,87 U e

Remarks:
Calmalated measumement uncertainty (30MHz — 1GHz): 4,648

Enmszions m the vertical and horizomtal polarizadons have been imvestzared and the worst-case tes

resuits are recorded in this report.

ETC [Dongouan} Company Limied

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

Thin g wal ot b Mgt Wi wi prior s apcroval from BTC (Donggusny Cospany Lk
For Corcitions of iarce of his Sy regeor, [t fer b e Svarast! o Homapags
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STC Test Report

Drate: 2016-04-01 Page 14 of 60
No.: DAMI1I2443

111 Coodocted Emission on af main ferminal (150§Hz to M00Hz)

Test Bequirement: EX 61000-5-3

Test Method: EN 55001

Leval Table 1

Mpde of Opermton: Full load and Grid mede
Test Method:

Inidal measuremenrs were performed in peak and average detecton modes om the live line, Amy
emizsions recorded within 30dB of the relevant limet lmes were re-measured usmg quasi-peak and
averaze detection on the 1ive and neurral lines with the worst case recardad in the tabls of resules.

The test was performed in accordance with B 53012

Test Procedure:

The EUT 15 2 PV Imverrer, the test was conducted durins the full load and grid test function to simmdate
the posmal wsage as well a3 to produce the makinmm elecoomagmetic dishrbances.

Test Setup:

Calse

ELT I -

Mfin

ETC [Dongguan| Company Limfsd

N8 P S, P, Dadang, Conggrasn, Chiea. (2l Coos - 539 770

T O TG B1S RS T N0 8101 D30 ol cpmmaliconic ey omaige | eeeacigen g

Thin et ard no be prsnsd G s Frior wrtias sporsvl o ETY (Tonggeen Campany Limiet:
Fr Coreditiona of Msiocs of il et resor, Fsass safar o vl o Blors igs

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-R22

JE

STC Test Report

Drate: 2016-04-01

Page 15 of 60
No.: DAII22443

Fesults and limit lines for Condocted Emission:
Limifs for Conducted Emission Test, please refer to limét lines (Cuasi-Peak and Average) in the following
diagram.

Results of Foll load and Grid mode (DC 6507 (L1): Pass
Please refer to the following diazram for individual results.

Texl Sarciard. EM BEQZZ Class B
e K Trace [
o 0F Umic [
2] o b L
'
ro
o L 1 = | ]
E R S !
m_wwmﬂmgm i I3ER
€ Mwu{"‘"ﬁw -L\\.l.‘u
0
0
o v op w-.-el
X7 100 000 0.0
k2 a1
Frequensy [ Gar FAeading Erizsion Limit Vengne Hokes
Faueer By B 4B FL]

[ 3 a8 | OF | M | GF | @ | OF | A0 | GF | s =

| DEmbe | 6al | a3 | W4 | &b | 9B | BOD | 4900 |Azak | 20 |

T | O.LEm | 34D | 157w | 8AF |4100 | 0731 | G600 |00 |34 | 20T

3| ENE4 | 9AD BT | WAR 457 JeE) | SeOD | 4800 4007 | A8 |

| L1mEZ | 902 | 40BT | MAA0 | W68 | 482 | o600 | 4600 | 6.1 | 218

5 | JaEta | 903 | 4005 | 5143|4931 | 4043 |SBOD | 4800 | B8 | A5
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No.: DAII22442
Fesulis and limit ines for Condocted Emission:
Limirs for Conducted Emdssion Test, pleass refer fo limet lines (Chasi-Peak and Average) in the following
diagram.
Resnits of Full load and Grid mode (DC 650V} (L1): Pass
Please refer to the following diazram for individual results
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STC Test Report

Fesulis and limit ines for Condocted Emission:
Limnits for Contucted Emizsion Test, pleass refer to Limst lines (Chmsi-Peak and Average) in the followmg

diagram.

Fesnits of F Fall load and Grid mode (DC 650%) (L3): Pass
Plaase refer to the following diagram for mdividual regults

Report No.: PVAU160721N056-R22

Page 17 of 60
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Report No.: PVAU160721N056-R22

JE

STC Test Report

Drate: 2016-04-01

Page 18 of 60
No.: DAMI112443

EFesnlts and limit ines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Casi-Peak and Average) in the following
diagram

Results of Full load and Grid mode (DC 650V) (N): Pass
Please refer to the following diagram for ndividual results.
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o Report No.: PVAU160721N056-R22
STC Test Report
Diate: 2016-04-01 Page 19 of 60
No.: DAII22443
EFesults and limit lines for Conduocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Casi-Pak and Average) in the following
diagram
Results of Full load and Grid mode (DC 450V) (L1): Pass
Pleass refer to the following diazram for individual results.
Test Starwierd: EM $5022 Class B
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o Report No.: PVAU160721N056-R22
STC Test Report
Drate: 2016-04-01 Page M of 60
No.: DAIIZ2443
Fesults and limit lines for Condocted Emission:
Limirs for Conducted Emission Test, please refer to limt lines (Cuasi-Peak and Average) in the following
diagram
Fesults of Foll load and Grid mode (DC 450V) (L2): Pass
Please refer to the following diazram for individual results.
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STC Test Report
Drate: 2016-04-01 Page 21 of 60
No.: DMIT2443
Fesults and limit ines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Casi-Peak and Average) in the following
diagram.
Results of F Fuoll load and Grid mode (DC 450V) (L3): Pass
Please refer to the following diagram for mndividual results.
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STC Test Report
Drate: 2016-04-01 Page X2 of 60
No.: DAIIZZ443
Eesults and limit lines for Condocted Emission:
Limits for Condocted Emsssion Test, pleass refer po limet lines (Cuasi-Peak and Averaze) in the following
diagram.
Resnlts of Full boad and Grid mode (DO 4500) (¥): Pass
Please refer to the following diazram for individual resulis
Tesl Starwiard.  EM 5E022 Class B
la [PH Trace [
| DLETU S
wl e L
L}
il
{7 Ha =l R . e
a1 1 : e
& T ?tm .«“ﬂl 2
X ﬂlr'uhwl"r'nruwll"ln g \‘u'. .Mg.wm'-‘#”f : Bl |
WL T
@ |
1 -
i s L
ns 1m 0 w000
ke w7
Frequarew | Cor Aeadnp Emiz=arn Lima kg e Motes
Faror qBu qBuv 48U a8
s NCA s ol VO IO 3 Wl Bl 1 L]
¥ ; T R 5."5-:'.5 :':ra'u'l' e R e R E |
1 | pamr | A | Eav [md [4ad e
U3 | seem | A17 RN RE T |
| 120miE | e | HTar | AT [HE | 400 | 0000 | S0 [-1900 | 60D
ERET IR E A R R T TR E R EEECA TR
0| AR | B G EE (M7 [ JEW W00 |80 [2428 ] 1T
BTC [Dongguan] Company LimSesd
80 Farais ey Feoked Tindang Crnppuasn, Shina. (P Codé - 533 TR
T 0 T B B O TR DR Crml AN oy AT A g g
This moce @l 13t bi BEELOKT U e D0 Wi agorv from ST iDongoum, Conphig Limiss
e Claareiions oF bamamre s of il i recor pesss e o e svatial o Horsnags
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
gl;;eauu;/srét?: ni}l:enzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 110 of 175 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-R22

JE

STC Test Report

Drate: 2016-04-01

Page 13 of 60
No.: DMI22443

Fesults and limit lines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Cuasi-Peak and Average) in the following
diagram

Results of Full load and Grid mode (DC 850V) (L1): Fass
Please refer to the follewing diagram for individual reaules.
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STC Test Report

Drate: 2016-04-01

Page 24 of 60
No.: DMI112443

Fesults and limit lines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Cuasi-Peak and Average) in the following
diagram

Results of Full load and Grid mode (DC 8507 (L2): Pass
Please refer to the following diazram for individual results.
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STC Test Report

Fesults and limit line: for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit lines (Cuasi-Peak and Average) in the following

diagram

Results of F Fuoll load and Grid mode (DC 350V) (L3): Pass
Please refer to the following diagram for individual results.

Test Sanderd: EM 5022 Class B

Report No.: PVAU160721N056-R22

Page 15 of 60
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STC Test Report

Fesults and limit lines for Condocted Emission:
Limits for Conducted Emission Test, please refer to limit linss (Cuasi-Peak and Average) in the following

diagram

Resnlts of Full load and Grid mode (D 850V) (N): Pass
Please refer to the following diagram for individual results.

Report No.: PVAU160721N056-R22

Page 24 of 60
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Report No.: PVAU160721N056-R22

JE

STC Test Report

Diate: 2016-04-01 Page 17 of 60
No.: DAMIZ2443

213 Harmonic current emissions

Test Requirement BN 61000-3-2

Tast Method- BN 61000-3-2

Level Class A

Mode of Opertion: Sofar 10000TL-5% Seres
Test Method:

The test was performed in accordance with EW 61000-3-2

Test Procedmre:
The EUT iz 3 PV Inverter, the test was conducted during the all modss test fincdon to smulate the
pomnal usage as well as to produce the masimum slecmomagmen: disnrbances
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STC Test Report

Date: 2016-04-01
No.o DAIIZZ443

Resmlts and Hmit e for Harmonics Emiszions:

Results (Model Number: Sofar 10000TL-5x Series): Pass
Pleasa refer to the following =bls for individual results
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ey Report No.: PVAU160721N056-R22
STC Test Report
Deate: 2016-04-01 Page 20 of 60
No.: DAII22443
Results and bimit fne for Harmonics Emissions:
Results (Model Number: Sofar 1000TL-5x Series): Pass
Pleass refer to the following tablz for individual results.
(Average)
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3E

STC Test Report

Drate: 2016-04-01 Page 3 of 60
No.: DAI122443

Fesults and limit Bme for Harmomnics Emissiom::

Fesulis (Mlodel Number: Sofar H0OTL-5x Seriec): Pass
Please refer to the following table for individual results.
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ey Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 31 of 60
No.: DAI2Z443

Results and Hmit Be for Harmomics Emissioms:

Resnlts (Model Number: Sofar 10000TL-5x Series): Pass
Please refer to the follewing @ble for individual resalts.
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SE

STC Test Report

Diate: 20016-04-01 Page 22 of 60
No.: DAII22443

Resmnlts and limit e for Harmonics Emissions:

Resnlts Model Number: Sofar 10000 TL-5x Series): Pass
Pleass refer to the following table for individual resulrs.
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JE

STC Test Report

Drate: 2016-04-01 Page 33 of 60
No.: DAIIZ2443

Results and Hmit Bee for Harmonics Emissioms:

Resnlts (Model Number: Sofar 1000TL-51 Series): Pass
Please refer to the following @bl for individun] resules.
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: T016-04-01 Fage M4 of 60
No.: DMIIZ43

214 Harmonic current emissions

Test Requmement EN 61000-3-12

Test Methed: EN 61000-3-12

Lawel Shage 2

Mode of Operation: Sofar 20000T]-5x Series.
Test Method:

The tast was performed in accordmmce with EW S1000-3-12

Test Proceduare:
The EUT iz a PV Inverter, the test was conductad durins the all modes test finction to simulate the
pormal usaze as well as o produce the mesimm slecoomamen: distorbances
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STC Test Report

Date: 2016-04-01 Page 25 of 60
No.: DAII22443

Results and lmit Bne for Harmonics Emissions:

Fesults (Model Number: Sofar J0600TL-5x Series): Pass
Flease refer to the following tabls for individual results
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STC Test Report

Date: 2016-04-01 Page 26 of 60
No.: DAII22443

Results and lmit Boe for Harmonics Emissioms:

Fesulfs (Model Number: Sofar 20000TL-5x1 Series): Pass
Pleass refer to the following tabls for indivichial resules
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STC Test Report

Dhate: 2016-04-01 Page 37 of 60
No: DMIZI443

Fesults and limit Eme for Harmomnics Emissions:

Results (Model Number: Sofar H00MTL-5x Serfes): Pass
Pleass refe to the following fable for individual resules.

{Average)
et Meamures| Lmae]  MargsE] Cimtet HEampers] L) R
2 80000 BTe 2 N2aes | 20000 1
2 3 T1.95078 oy L) et a7
a4 {000 k] L a0 T
[ 193208 B A 5 15 Bl 353
a 2 BT w3 o - £0000 s
T [rai] H4 T L4 10575 358
) 20000 Ea B L 000 EL
g AEIED M2 B ETHE sED
il 1 ED wa i e 2
n Alma Bnd " T30 T3
-3 13333 BT 4 [ 20030 583
13 20500 BTa o nomen #1.3
THD 2aTsd w0 THD © el 350035 Eok ]
PAHD 1 Harea Lk ] PuHD Liea 5212 ]
[ v [ et [Jume [ Lt 0o
. - s . [
_ K, frudam - s [l
} |
- i
e i
@l 5]
a1 B
“ =]
Rl HD-—-D-—-I‘I.—.H.—.-—-W i H H[Inﬂnl'lnnr.n
TEY ) [ 13 TR PR 2 1 1 1B THO PoHD
(v sl

Famori:
Calcuiated measurement uncertinty: 7.2 %

£TC [Dongguan) Company Lim#ed

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

This rec? Sl 220 S oL red JTEA ST Pron TR oo from 5T (Dongoume Co pany LiToes
Foa Cioredtiors of s of Shis i e, pesans el B cha svearesl o Home pige

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

Page 125 of 175 TEST REPORT AS/NZS 4777.2 VER.O



BUREAU
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STC Test Report

Date: 2016-04-01
No.: DAII22443

215 Velesge Aucruations & Fhicker

Tast Faquiremsnt: EN 61000-3-3
Test Mathod: EX 61000-33
Limmits: Pa=1
deia =3 3%
ax (Fe=S%
dift)=3 3%=500ms
Mode of Operation: Sofar 10000TL-5x% Semes.
Test Method:

The test was performed in accordance with EW GE000-3-3.
Test Procedure:

Report No.: PVAU160721N056-R22

Page 28 of 60

The EUT is & PV Inverter, the test was conducted during the all modes test fincdon to smulate the

comnal nsage as well as o produce the maximum elecmomapnen: dismrbances
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STC Test Report

Drate: 2016-04-01 Page 20 of 60
No.: DAMI22443

Limits for Flicker:
Plapse refer to the result mble for detdls.

Results (Model Number: Sofar 10000TL-5x Series): Pass
Pipase refor o the followimg fable for mdividual results.
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1 004 000 £.00 nor
2 Q.00 000 0.00 ooy
3 000 fele i) 0.0 nar
4 000 .00 00 Dav
5 Q.48 Q.10 000 julsry
€ 400 0.00 £.00 Qv
¥ 000 000 0.00 kel
& 200 900 000 oar
b 000 .00 €00 nor
0 .00 200 0.00 oor
1 200 000 0.00 oor
2 .00 a0 000 oor
P
nar
Ransarics:

Calculated meamusemant uncarzanty: 7.7%
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Report No.: PVAU160721N056-R22

Y o
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STC Test Report

Diate: 2016-04-01 Page 40 of 60
No.: DAMIII4S

3116  Veltageflmcrations & Flicker

Test Raquiremens: B2 61000-3-11
Test Mathod: B2 61000-3-11
Limirs: D=l
de(a=3 3%
dvax (o=t

df=3.3%=500ms

Mode of Operation: Sofar 20000TL-5x% Saries.

Test Method:
The test was performed in accordance with EW §1000-3-11

Test Procedmre:

The EUT is an mverter, the test was conducted dunms the zmid test fincton to simalate the nommal nsage
s well as to produce the maximm slecoomametc dishrbances.

ETC [Dongguan) Company LimSed

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

Thin rapet wul nat e mprcnad urss W fricr e proved fron STE (Tlonggumes Campany Livha
For Coredions o \immec of s It s, Fesass "lir £ o avanes! o Homamigs
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ey Report No.: PVAU160721N056-R22

SE

STC Test Report

Diate: 2016-04-01 Page 41 of 60
No.: DAI22443

Limits for Fhicker:
Please refier to the result tible for details,

Results (Model Number: Sofar 2000TL-5x Series): Pass
Piease refer to the followme fable for mdividual resuits.

Ha darf].  dmaxi%] ditlms] Fat
I o5 azr oon o1
a R 0 oo 012
3 (1R aza oo on
4 oAr a3 oon 0.1
5 nig LB Lelni] o
B [ f: azr ooa o1
¥ 043 azr [efo ] o1
B o.18 ozr Do o
3 013 azr ko] o
H o1z 02 0l 0.7
1 o.aoe oz om oar
12 n.at a1 ooa ooy
Pit
o
Ho. ] e djtims| Pat
1 0z 1kery ooo oAz
2 0z 15 r 0.00 1K e
3 033 1k, o.oo oA
4 02t (15rr) o.oo 1 s
5 ox2 o= 0.0o0 oAz
& ik {1her] 0.00 L1
T 020 L3 fr] nog 13
] 023 {150 0.00 142
g 020 azx 0.o0o 21
0 01 o1 0.00 L.O7
it Lifary (iR [e] 0.00 LoV
2 i 010 0.00 oLO7
Pit
B3
Ho el dmexie] dilima] Pal
1 0.24 024 0o o
2 121 n.2é 00g LR Py
3 0.1g 024 oo an
4 016 24 0o at
5 020 024 0o ail
& 0.20 1.4 oo an
T 0.20 0.2¢ oo ai
8 31z a4 o.og on
5 20 12+ 0 an
o 313 0 o.0d aor
" 132 a.1a 0 ooy
1P 112 Q.10 noa ooy
Pit
on
Ramarks:

Calenbated measnremeet mncereanty: 7.7 %
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Report No.: PVAU160721N056-R22

STC Test Report

Diate: M016-04-01 Page 42 of 60
No.: DAI22443

a2 Ity

311 Swuceptibility Ferformance Criteria

A The apparatws shall continne to operate as intended during and after the test. No
degradation of performance or Joss of fonction it allowed below a performance
level specified by the mannfacturer, when the apparatos is nsed as intended. The
performance level may be replaced by a permissible boss of performance. If the
minimam performance level or the permizzable performance loss & not specified
by the manufacturer, eifher of these may be dertved from the product description
and docomentation and what the nser may reasomably expect from the apparatms
if msed a5 intended.

B The apparatus shall cortinne to operate as intended sfter the test. No desradation
of performance or loss of function is allowed below a performance level specified
by the manufacturer, when the apparatus is nsed as intended. The performance
Ievel may be replaced by a permissible loss of performance.  During the fest,
degradation of performance is however allowed No change of actual operafing
state or stored data is allowed. If the minimom performance level or the
permizsible performance boss & not specified by the mannfacturer, sither of these
may be derived from the product description and documentation and what the

mser mav reasonably expect from the spparstos if sed a5 intendad.

C Temporary loss of fanction is allowed, provided the fanction is self-recoversble or
can be restored by the operation of the controls.
o Desradation or loss of fancton which &5 not recoverable doe fo damage of
ipment (oo fc) or s of lons of data

ETC [Dongguean) Company LimSed
B P Aiar P, Tutang. Cnnggusan, Chien. (25 Cude - 533 770
Tl 180 TR B GOE P 0 TR 11 0037 Foarel - dpmelion: o MOvAagN | e cEAE AT
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 43 of 60
No.: DAI2Z443

311 Eledrostatic Discharge

Test Fequremsnt: [EC §1000-4-2

Test Matbod: IEC 61006-4-2

Sevenn: LV, 24V, 2%V for Direct & Indirect Contact
Dascharee
IV, =5V, 2KV for Air Discharze

Performance Criterion Requiremeni: B

Temperatirs: BI1C

Hummidiey: 314%

Amosphens Presome: 1015 kPa

Test Dars(s): 016-03-21

Mode of Operation: 10%% Joad mode

Test Method:

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

Test Proceduare:

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

Test Setup:

“ertical Coupling Plans

Hariznaal Coupling Plane

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

Ground Plane

Eil / Rns:ﬂmr-‘.,“‘:ilj_'_l

2TC |Dongguan) Company Limssd
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Deate: 2016-04-01 Page 44 of 60
No.: DAIIZZ443

Severity Levels for Electrostatic Discharge:

Level Test Voltge Test Voltaze
Dtirect & Indirect Contact Air Dischargs
Dischargs
1 2V ot
2 SV =W
3 =y E:
4 EREWV HRV
Resmlts: Fass
Ploaze refar tp the following fable for mdividual remdts.
Loca Discharge Method Test Vol
s Hism e Pass | Faled
HCP [Horizontal Cowpling Plma] Indimct Comtact i} [m|
VCP | [Verical Couplng Plana] Indimect Contact = [m]
All Metal Barts Direct Contact ] [m]
All Noz-Blstal Parts Air £V, S5V, TRV [ [}
+++EUT Groending | B Gromdss | O Ungroundad |
Farowriics:

*#4Far mgrounded EUT. tha charge on e EUT shall bo remeved pricr to sach applisd EST palwe
Caboulzied measuremes: unoarmdnty: 7.1%

3TC |Dongguan) Company LimSsd
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Deate: 2016-04-01 Page 45 of 60
No.: DAIIZZ443

113 Badiated Immunity [S00MHz to 10000MHz, 1400-20000Hz 1000-2 T00AHz]
Test Feguirement [EC §1000-4+-3
Test Method- IEC §1000-4-3
Sevenry: Lewel 3 [0V /m]
Modulation: 207 1kHz AM
Performance Criterion Bequirement: A
Temparamre 124°C
Himmidsty: 5546 %
Test Diate(s): 2016-03-22
Maode of Cpemtion 10% load mode

Test Aethod:

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

Test Procedure:
The EUT is a PV Inverter, the test was conducted during the 10% load st function to siomilate the
pormal usage specified by the mamafacnrer.

Test Setup:

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

ditans = Im

= i =
MA L ==

3TC {Dongguan) Company Limssd
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Deate: 2016-04-01 Page 4 of 60
No.: DAIIZZ443

Severity Levels for Eadisted Immunity-

Level Figld Stremeth
[Vim]
i 14
Resmits: Fass
Please refer to the followins table for ndrvidual results.
Fraguency Face Polarity | Lewel | Dwell | Swesp Indnidual Besults
Time e

(MHz) [Vim) 4] %) Pass Failed

80-1000 | O, 90°. 1807, 270" | Horzoml Il 3 1 i O
B400-2000 | 0°,90°, 180°, 170" | Horizonml 1] 3 1 = |
J000-2700 | ¢, 90°, 180°, 270" | Hosizomial 10 3 1 [} O

20-1000 0F, 00°, 180, 2707 | Vertical T 3 1 = O
1400-2000 | 0°, 90° IR0, 270° | Vertical 10 3 1 = O
2000-2700 | 0°,90°, 1807, 270° | Vertical 111} 3 1 = O

Femarks:
The dwell time at each freguency i according to the standard heing applisd and the basic sandard
Caloulated measurement incertainty: 1.72dB

3TC |Dongguan) Company LimSsd

B4 Fiarin Maw Fosaed, Domdarg Cringgusan, Chins. (Zip Oue - 533770y
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STC Test Report

Drate: 2016-04-01
No.: DAMI1I2443

314 Electrical Fast Transients

Test Requirsment EC 81000442
Test Method- [EC 6100042
Sevenny- Level 3 [22KV]
Performance Criferion Fequirement: B
Temparanre 124°C
Himnidity: 6.3 %

Test Date(sr 016-03-12
Mode of Operation: 1% Joad mode

Test Method:

The test was performed in accordance with TEC 610002+

Test Procedure:
The EUT &5 a PV Inverter, the test was conducted during the 10% load test function to siomilate the
pormal nsge specified by the mamdfacnrer.

Test Sefup:
Mains Cable
il Cble
EUT
; ” I “ Ii fLlm u%?ﬁh::g‘eﬂmp

?D_ ¥ |_|I_ELT

E‘ar:n Cemeratar

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

BTC [Dongguan| Compssny Limdsd
58 Fiarum Mar P, Ddarg, Crnggan, Chira. (Fp C208 533 770

T O TG B1S RS T N0 8101 D30 ol cpmmaliconic ey omaige | eeeacigen g

Thin et ard no be prsnsd G s Frior wrtias sporsvl o ETY (Tonggeen Campany Limiet:
Fr Coreditiona of Msiocs of il et resor, Fsass safar o vl o Blors igs
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Diate: 2016-04-01 Page 48 of 60
No.: DAII22443

Severity Levels for Electrical Fast Tramsient:

On power supply port, FE Om 10 (T Chafprat) sisnal, data and
confrol parts
Voltage paak Bepatition rate Voltaze pask Rapstition rate
[EV] [kHz] [EV] [kHz]
1 05 59 G215 30
1 .30 30
3 o 30 LoD 30
4 40 15 100 30

Results: Pass
Plaase refer wo the followme fable for mdnvdnal results.

Conductor Palarity f Level DuranonPolar | Individoal Fesults
i
{x) Pass Failed
Lival 2V 120 [ ] [m]
Liva2 2%V 120 [5] O
Lira3 RV 120 = O
Yl v 12 & Ll
FE SV 120 [ [m]
Livel-Nuamral =V 120 = O
Live2-Nuatral £V 120 [5] O
Lived-Nemmal 2V 120 = O
Liral-PE 2y 120 [5] O
Live2-PE LAV 120 = [m]
Live3-PZ =%V 120 = O
Mezml- PE RV 120 = [m]
Livsl- Lival- Livad- =5 120 = O
Moetmi- PE
D< Lina 2%V 120 [im] [m]

Calonlxted meamreenent wncarhanty: 7.1%

£7TC [Dongguan) Company Limisd

84 Fiarwin Adar P, Diading, Covagguan, Chies, (2 Cada - 320 T70)
T ¢ 080 TG RSP T+ 0 THRA P OG0 Fored - cpmeioiaes o Movscags e ek ong

Thi repcd araull Aof b mpaneiras s wiY pricr srise. aporowa frum ST (g Campany Lirhae
Fior Concitions of imaurca of fhis I8y ragos, [sms naier i e Srara! o Hore g
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SE

STC Test Report

Diate: 016-04-01 Page 40 of 60
No.: DMIZIZ443

315  Sorge Immumity on AC Supply

Test Pequiremesnt: EC 61000-4-3

Test Method: IEC 61000-2-5

Sewverity: Leval 2- 1.0k (berwean phase & phasa)
Level 3 -1.0kV (herween phase & sarth)

Performance Criterion Bequirement- B

Temperatire: 21.8°C

Humidicy: 55.8%

Tast Dan{s): M§-03-22

Mode of Operation: 10%: load mods

Test Method:

The 23t was performed in accordance with TEC 5100045

Test Procedure:
The EUT &= a PV Inverer, the test was conductad during the 10%: load tesr fimcton to somlate the
pomnal nsage specified by the mamafachirer.

Test Setup:
Combination Combination
Wave Gensrator Wave (rensrator
Line -to-line JfﬂsuF n-lmﬁ [ ime-to-garth
coupling -" Copr coupling
I I i l L # L
W -'_J_ ] — EUT — M
o 5 3 i PE
- =
&TC (Dwongguan) Company LimSed
B4 Farwin Mo Fosd, Ddang. Doagguan, Chien. (25 Code - 519 TR0
Tl OB TREY Bt BORE. i (0 TRRN B1%1 009D [red - pEOpRE o] OETIGE | WG S
This renc® il T De MOIALTR T 0 ROT STIe aOrovad fram ST (Dorgoum Cor pany Lmoes
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Drate: 2016-04-01
No.: DAIIZ2443

STC Test Report

Severity Levels for Surge Inmuonity:

Report No.: PVAU160721N056-R22

Page 50 of 60

Level

Crpen-cirout test volage 210%

05 KWV

10KV

10KV

o | b =

40KV

Resmlts: Fass
Plaase refer fo the following mble for mdividual results.

Conductor

Level & Polaity

No. of
Surge

Phasze
Ansle

Surge
Inderval

Individual Resulis

Failed

Lzl - Mautmal

+1.0kV

203

1607

2707

Lzva2 - Mautmal

206V

203

160

270

Lzved - Mautmal

206V

203

1607

270

Lzl -PE

+1.0kV

0

B

203

1607

270

L2 -PE

206V

0

0"

203

160

270

L3 -PE

206V

0

B

203

1607

270

Meumal - PFE

+1.0kV

0

0"

203

160

270

(1) (=] =1 (=1 C=0 =2 0 < < | = 50 2= | 0 0| 0 {0 | | 0| | ?
OO 00O 0|0 O 0O OO oo oooo|Oooooo o oo

Fanmric:

Calonlxted measursmant emcartadnty: 0.23&W

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

ETC (Dongguan) Company Limfsd

84 Farin Mar: Rrsad, D, Crenggsn, Chira. (25 Cods - 533 770}
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STC Test Report

Deate: 2016-04-01 Page 51 of 60
No.: DAI2Z443

116  Confinmons RF Immumity (150kHz to S0MHz)

Test Fequiosment IEC G1000-4-4
Test Method- [EC S1000-4-5
Seventy: Level 3 - D0Vrms(amd) with 80%: 1kHz AM
Performance Criterion Bequirement: A
Tempearanre: 1x5°0
Humidity: 56.3%
Test Date(s): 016-03-12
Mode of Operation 10%: Joad mode
Test Method:

The tast was performed in accardance with TEC S1000-2-6.

Test Proceduare:

The EUT 15 a PV Inmverar, the test was conducted during the 10% load t=st function to sinmlate the
pormal usxge specifisd by the mamafacmrer.

Test Setup:

0Lk = Cable long = 0L 3m

2TC {Donggusn} Company LimSsd
8 Fiarin e P Dmdang Crnggistn, China. (T i 553 770
T 0 PO B A T 00 TOR 101 2T F-mal - CpRRIOGHC ry  |ATAORGE | W g S
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Report No.: PVAU160721N056-R22

STC Test Report
Drate: 2016-04-01 Page 52 of 60
No.: DAIIZ2443
Severity Levels for Confinnons BF Immuomity:
Frequency ranese 13)kHz - B0MH:
Level Voltage level {(amf)
17, [dB{uV]] 0.V
L 120 1
1 130 3
3 140 10
Riesnlits: Pass
Pleaze refer 1o the following fable for mdividual results.
DC Line:
Fraguency Lawal Dl Swesp Indfindual Results
Timsa e
(MHz) (Vo) (5) (%al Pasg Failad
130k Hz — B0MHz 0 3 1 [ O
AC Mains:
Frequency Laws] Dzl Swesn Indivacual Besults
Time e
(MHE) (Vrmms) (z) (%a) BPazs Failed
1 30z — BOMHE 18 3 1 [ [m]
Famark
Calcnlated meamransant encartuinty: 2345
BTC (Dongouan) Company Limifted
8 i bar Roes, Ddang, Cronggrasn, Shina. (T Coda - £33 T
Tl TR B D o o i TV B PRST Foedl cpmaicgeis oy omapege | wenerigaic o
Thin rececs wrall i b mpeionst ursm el prior sefer. sporeved fram §TC (rgoamn Corpany Limiud
Fea Coredions oF lnmares o i il recor, phains e i e ovansl o Hors page
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-R22

JE

STC Test Report

Drate: 2016-04-01 Page 53 of 60
No.: DAIIZ2443

317  Power Frequency Magnetic Field

Test Raqurement: [ECS1000-+-8
Test Mahod: [EC §E000-4-8
Seveny: 30 A'm (Contimos)
Ferformance Criterion Requirement: A
Temperanire: 131°C
Hunidiny: 58.2%
Test Danes) 2016-03-22
Mode of Opamton: 104z load mode
Test Method:
The test was performed in accordance with TEC §1000-2-5
Test Froceduare:
The EUT 15 a PV Ioverar, the test was conducted dunng the 10%: load =t function to siomlate the
pormal usage specified by the mamafacner
Test Setap:
!t Induction cal
g H|én al soireg
]
I
1
'
-_'l-zf' S
=l
‘i .
E:ﬂIS-- ==

ETC {Donggusn} Company Limfed

B Pl b Poses, Ddarg. Conggraan, Chine. (Zp Cada - 533 T

T (0 TN BT G T O TR MR ADOT ol pEOgAN nry  MOTGEg | wenarigaE o

This meccd watl vatbe moedooss s wl prics ween. avorev fram ETC (Dongoumn Cavpiny Livied
Vo Coreftons of marcs of chis et recor, fstss s i e pvansal o Hors pags

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-R22

SE

8TC Test Report

Diate: 2016-04-01 Page 54 of 60
No.: DAII22443
Severify Levels for Power Frequency Magmetic Field:
Level Maznedc fled smensth
A'm
1 1
2 3
3 10
4 3
3 100
] pecial
MNOTE 1“7 15 an opan level Thu level cen b gven m the product spesaSaton
Resulis: Pass
Plaase refar to the following @ble for mdividual et
Test Level EUT Omentation Individnal Results
Pass Failad
30 A'm {Comtinmess) EY.Z 2] O

Foanuor:
Caicuited meamuremeet uncartainty: 7.1%

ETC (Dongguan| Company Lim#sd

83 T tar Powd Cringgrasn, Chira. (Tlp Coae - 53 770
Tl (OO B GBS Tac 0 TOR 811 00 Dol - cpmniogeic ny Momaig © eevacige oy

Thin et el ok b It e ) fricr e, BErow Fram TE {Thongge e ooy L
Far Coriitona of Msmecs of i e resor, st wtir i the wvaiessl o Hors pigs

No. 34, Chenwulu Section, Guantai Rd.,
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 55 of 60
No.: DAII12443

118 Common Mode Disturbance

Test Fequirement: [EC §L000-4-16
Test Methad: [EC 61000-4-16
Seventy: 100W; 300V
FPerformance Criterion Requirement: A
Temperanire; ®1°C
Hummdity: 5l6%

Test Dae(s): 2016-03-22
Mode of Operation: 10%: load mode

Test Method:

The tast was performed in accordance with TEC §1000-2-15

Test Procedure:

The EUT is a PV moverter, the tex was conducted during the 10%: load test fimction to sinmlare the
pormal usage specifisd by the mamifacmrer.

Test Setup:

R
E

-*ﬂtr:-i!

5

e

EUT

=

3TC {Dongguan) Company LimSsd

B8 S Mg Fiosad. Do, Cringgusan, China. (Fp O - 523 770
T 0T Bt NS a0 TOR BN MDD -l pERUEE fey | AOTASRgE | g S

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

. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Drate: 2016-04-01 Page 56 of 60
No.: DAII22443

Severity Levels for continwons distorbamce:

Leval Orpen cirout test voltaze
Virms.)
1 1
2 3
3 1
4 30
3] special

MOTE 1 "X is an open lewsl. Thds level may be defimed in the product standard.

Severity Levels for for short duration disturbance:

Leval Clpen ciroumt test volmee
Vrms)
1 il
3 3
3 100
4 300
i pecal

MOTE 1 “X is an open levsl. This lsnsl may be defined in the product standard.

Results: Pass
Flease refer o the followans mble for mdividaal results,

Skt Druration | Common mode)

Test Terminal TestLevel | Frequency Dwell Time Individual Fesults
v Hx Pasz Failad
Outprat Powar 300 50 15 [&] (]
Shor Drranion { Difference mods)
Test Terminal TestLevel | Frequency Dwell Time Individial Results
v Pz Failad
Cusgrst Powar 100 50 b} = [m]

3TC |Dongguan) Company LimSsd

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

Thin wwoct arl nok b SERSLoAS Ui W pricr et aporoval frar ST (Tongoums Coepany Linkss
Far Corudiona of Imsinc of il 1t recor s "afar i e svasal o Hre s

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

Page 144 of 175 TEST REPORT AS/NZS 4777.2 VER.O



Report No.: PVAU160721N056-R22

STC Test Report

Deate: 1016-04-01 Page 57 of 60
No.: DMIZZ443

319 Oecillatory Waves

Test Fequirement: IEC §E000-4-18
Test Method: IECH1000-4-18
Severiy: 1EW: 256V
FPerformance Criferion Requirement: B
Temperanare: 351°C
Hummidiey: §51%

Test Danes): 2015:03-22
Mode of Operation: 1% Load Mod=

Test Method:

The t2st was performed in accordmce with IEC §1000-2-18

Test Proceduare:

The EUT is a PV mwertar, the test was conducted durng the 107 load test fimction fo simmlate the
pormal nsage specified by the mamafacnrsr.

Test Setup:

= e
[
:il .
!

BT

o
.||- |'—‘|-

ETC (Dwnggusn) Company LimSsd

8 Farwin Mar Fod, Dwimng. Coaggean, Chies. (2 Cude - 513 T70)
Tl 710 7 BT B0 e (30 TOR $1¥1 00 F-resll - cgRTQEpED o] OTSTNGS | WA ATy

This meec? il 228 e moraL e B ST [Fion SR aporvad fro 5T (Tongoum Co pany LT
For oo s of Wi SACa Of il Wl M0 Db Wl Il vl o -l e
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Report No.: PVAU160721N056-R22

SE

STC Test Report

Diate: 016-04-01 Page 58 of 60
No.: DMIZZ443

Severify Levels for Oscillatory Waves Field:
Test levels for the dow damped ascilatory wave{100EHz or 1MHz)

Lavel Commor mode Differential mode
B EV
1 03 015
I 1 05
3 > H
1 B
X X X

NOTE:
“a" The Valus is incrsased to 1.IEV for substation squdpmeat.
“3 s 2o opsa level, #bove, bxlow or in-barwean the ofuar kwels. This level can be mve & the prodnct stmdend.

Test levels for the fast damped oscillatory wave (A0IHz, 10A{Hz or 30A[Hz)

Lewel Commeon mide
EV
1 05
: r
x X

NOTE
YK can ke any levsl abevs, below or in-beramea the othar levals. Thiz lewl can b e @ Sie product sandand.

Resulfs: Pass
Pleaze rafer tp the followng table for mdnvidual results.

Conducrar Level & Csciliation Tumber of _Surege- Indnridual Results

Folaity | Frequency Pulees TE | pass | Faied
Live] - Feueal LAY IME= DM 0 ] [m]
Liva? - Meutmal =V IMEz 400 s ] |
Lira3 - Neumal =1V IMHz 40 s [ ]
Lol - P2 2256V IMHz 0 Al [&] [m]
Live2 - PE =2 5KV IMEE= 40 s ] [m]
Lowd-ES =Y IMHz 4005 e [ ]
Mewmal-FE FR IMEz s A E O
Foamori:

Calcnlated measurement uncertanty: 7.5%

ETC [(Dwongguen) Company LimSed

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

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

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

Drate: 2016-04-01
No.: DAII22443

3210 DC Veltaze Dips and Inferruptions

Test Feguirement IEC SH000-4-20
Test Method: IEC 61000-4-20
Performance Criferion Eequirement: B
Tempanmre 1B1°C
Humsdiry: 5lé%

Test Date(s): 2016-03-22
Mode of Cperation: 10%; load mode

Test Method:

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

Test Procedore:

Report No.: PVAU160721N056-R22

Page 50 of 60

The EUT iz 2 PV rventer, the test was conducted duming the 10%: load test fimction to siomilate the

pormal usage specified by the mamafachurer.

ETC (Dongouan} Company Limited

B2 Farvin fiar Foss, Dwaang, Congpuan, Chins, (T Cade - 550 T
Tl O T A P 0 TR T OO0 Dol g 0o oonmcnge s ang

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

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Report No.: PVAU160721N056-R22

[BUREAU |
STC Test Report
Drate: 20016-04-01 Page &0 of 60
No.: DAII22443
Severity Levels for DC Voltage Dips and Interruptions fmmanity:
Preferred test levels and durations for voliage dips
Test Test bevel Duration
B Ty 4]
GO0
0 and 70 =
Valtage dips or -3.3
x i
K
Preferred fest levels and dorations for short inferrmptions
Test Test level Duration
o Ty k4]
0.001
0.003
High inpedance i
Shan inrermptons andiar q L l’
Low impedance 03
1
13
Preferred test levels and durations for voliage vanatons
Test Test level Duration
B Uy (=)
55 20 120 L
TE u].:
Valrage vanations &0 and 120 3
i 10
= K
Results Pass
Plzase refar to the following rable for individual resuls
U, =300Vd.c.
Test Level Crration Evwent Interval Craration Indnidual Results
(% of k) (o} {ze0) [Times) Pass Failad
™ 50 10 3 ] [
Fapsrics:
Calculated measumrosat uncartdnry: 0.13% of tested wolings
Uy - The nomimal sepply volags
====2End of Test Repori™=*=*
ETC [Donggusan) Company Lim#sd
B2 Farsin dier Foed, Dading, Congguen, Chies. (T Coda - 539 TR
Tl ¢ (O TG BT D Tt U0 TERRHTI 00T Do dpEegae oy MOOAEDE | whLdgEE
T recd arad 100 b MOrEDb LT A S PO W ARCTowdd frum ST (Thor Qo S e LT e
Far Carcitices of i of Hhis Sy recer, pesiss raier e, cvaris! @ Horapage
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STC Test Report

Report No.: PVAU160721N056-R22

Date: 2016-04-01 Page Al of A3
No.: DAL122443 APPENDIN A
Lt of Measurement Equipment
Radiated Emizsion
[Equipmens Alanwfaccarer Alodel No. Loase Cal. Mex Cal
[EMD Taut Recaivar obdsicwmz  |ES0I M. Ch15  [Mar 0307
[ERE Taut Facaivar el Mx (315 [Mm AT
oo SCHWARZEECK [VULBOISS |9188-5%5 Wou.20,15  |Mer 19,16
(e Al SCHWARZEECE [VULBGISE  [5168-334 Dec 30,15 |Dec 28,16
(Bifiog Aztezma Tewn CELELID ] Fam 3.8 T TR
iz Anite Asiten BHD TEAIGEE  [fm 35,00 T 14,18
Bl Arpilifice Acilow ) HEANE  [hm il T 2418
T 11 4m*12 Im*E & z ; . :
e CHANGLING ! NEEMCDOS [P 10,13 Fun 08, 16
Tast Sofrwams ADT ADT Radimed V laia A A
Copducted Emission
Eompmen Tlrunfacrerer Aiode Fo Eerial o, TamCal ex Cal
[EEE Tasi Bocaives BohdwkBchwar __ |E5CE0 100152 Mr 1115 Alry 10,16
Frilse Limitar Fohdskocmms  |EAHG-C 0188 Det 1003 Do 1L1E
[Arcfcal M Terwotk |Rohdeiodwa |EH0ES L E=is E
[oliss geobs SCHWARFBECE TR0 TESL176_ |fan GEIE Ta 0717
Tt softwars ADT :‘E';-—L od_ b WA A
Harmomics! Flicker
[Eauy romdacrarer Alsdeifa Seral o Tt Cal R
PRECISION  POWER]. i N I ) =
rpdhin TORODGAWA W00 SIMZICET  |Mar 3116 [Ma 107
Taat Suirane TOROGAWA TECHI00 WA A A
PEFERENCE
DMPETANCE Valtach EUR. 1016 Mar 1116 [ 1007
INETWORE
Electro Static Discharge
1] Mazufscmrer Alodel No. Serial Mo, |Loat Call Mext Cal
ESD Ganararee TEEEQ NEG 337 179 [Mfar 07 16 |Adar 06,17
Test Sofuars TESEL B NA A A
FSD Ganaate B TEST it VIIIE06 M 10,08 [Mar 1607
Tawt Sofuars EITEiT Vil A A A

ETC (Dongguan) Company LimSsd
8 Farwin Mar Fod, Dwimng. Coaggean, Chies. (2 Cude - 513 T70)

Tl 710 7 BT B0 e (30 TOR $1¥1 00 F-resll - cgRTQEpED o] OTSTNGS | WA ATy

This meec? il 228 e moraL e B ST [Fion SR aporvad fro 5T (Tongoum Co pany LT
For oo s of Wi SACa Of il Wl M0 Db Wl Il vl o -l e
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Report No.: PVAU160721N056-R22

JE.

STC Test Report

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Drate: M16-04-01 Page A2 of A3
No.: DM122443 APPENDIX A
Radiated Immunity
Scrial M Lasi Cal
MY 30142530 Oct. 12,15
ZT0ED Jun 25,15
tamors Log-Paricdic  |CORAD ATSTOMMLLG [EETT= [P
Sutich Controllar CORAD SCI000 0337343 A
B.F Powar Matar BSE 13952 Mo 06,13
[Pomrar Gonsar ESE 33716 Mo, 09,15
|Powrar Sensor B 33715 Mo 0815
E-Fiald probe Narda HBLFI20 IHTIE Dy 28, 13
Pomrar Amplifier TESEQ CHA 1G-I30 THS A
|Powar Anplifier TESED CHA 3G-100 T30 A
[Pomrar Azgplifias TESEG CBABGELH THIZ04 A
|Cruzl Directicaal Coepler |TESEG C3982 ERRT Mo, 06,15
M Dimeczicaal Couplar |[TESED CH187 ERI i Mo, 08,05
Crusl Dimsctional Coepler [TESEQ CPH-2TF MI51304-01 [Mov. 05,15
= EVADT RS VI8, |
Tast Softwamo ADT = N/A HA
Electrical Fast Transients
E el e lamd Maslal M. Sarind Mu i Cal Mrad Cal.
Tastar HAFFELY PEFT010 130536 Mxy 11,15 My 10,15
EFT Compling Clamp HAFFELY P24 130507 By 11,15 Mlay L0 16
[Tast Sofmnme FAFFELY SWPEHILD WA [Fra A
Surze Immomity
| = amdacierer | Meslsl M. ExrEs st Cal
;ﬁf—;‘_j“m UI|TECEQAG  |CDIN3061 1381 Tan. 08,15
Telecom Swrge Modnke  |[TESEQAG NS 3060 MaimSame  [1404 Jan 02.16
CT TESEG CON HSE-2 34275 Mow. 13,13
G TESER CDH 11E F074L Mow. 13,13
Tatt Softmnm TESEQ (CDM 3061 0002 30 1341 SN
Test Softanm TESEQ HVA 3050 0002.30 |263 A
Continsons BF Immunity
[ Manuizciurir Wbl Na Grrind P Mieal Cal
S igma] Generater FohdedeScdmvers EMEDS R Oct 11,16
CO™ Luthi E-80IM2R0 2015 Sep. 0518
COMALR) TESEG COH MULE Mo 12,16
CDN TESED TX0A |Apr. 08,16
CT TESED THA |Apr. 05,18
CON TESEQ ST0EA 373 [Apr 06,18
6dB HWatt Ateouator |[HUBERASUHNER. | 5904.17.000% 303488 Oict 11,16
Eagmal Angplifias HAEFELY PARFLH 45752 [FA
[Flactronmygnatic ] - = =
Tajction Clamp Lasthi EM101 33640 Sap. 08,16
/5 Test Systeem HAEFELY WiPAMEP [NSEMCI02 i
Tst Softwazn ADT BVADT CF V751N HA rava

ETC [Donggusan) Company Lim#sd

B8 Farsi fiar R, Dutdng; Conggusn, Chiss. (7 Cada - 53 T70)
Tl OB PR BN D0 T

190 TOR P O Do - cpmeagiiges o

TG | I

This recd wall ot b mpndores ure sl prior artien. anoreva from STC (Dongousn; Comqlny Limbes
For Coriions of e of “his S recos, pess i e Srrssd @ Horapags
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Report No.: PVAU160721N056-R22

JE.

STC Test Report

Date: 2016-04-01 Page Al of A2
No.: DMI122443 AFPENDIX A

Power Frequency Mapmetic Field Immunity

Manulmciurer sl P, St o Lasi Cal el Cal
hingnetic Fiald Tewme [HAEFELY MAGL0.T 130379 Oct, 12,13 Cct 1116
[Tosz Bofwnra A WA WA [ WA

Vaoltage Dips and Short Infermoptions Immumity

Manulmciurer Madal B Sorial B ani Cal Ml Cal

HAEFFLY PLINE 1810 150370 April 0817 |Apnidr, 16

*;m" 300 Lix-500 55184 Apl 8,15 |Apdl 7. 16

g s Ry PACS3 TH34 April 815 Apcil 7. 16
Diamped Crscillatory Wave Immanity

Manulwtiurer Mmlel S Sariald Mo Lani Cal P Cal.

Bmgwavs  gensmatnri gy TEeT LS 500045 1404 Tam. 15, 16 han 14, 17

teat sysens

Low Frequency Conduoction Harasoment Immmnity

Munulmciurer Meslel Foa Serial Mo Lasi Cal. St Cal
Aglant 33331A MY 50005302 Aar 02, 16 Mdar.03, 17
AE Talhrm T4 TEMOT12-0363  |Mar 04 16 Aar 03, 17
Aglant LA MY HTO6I245 Fab.23. 16 Fab 14 17
s R 22014 EMC201301 Fab,23, 16 Felb 14, 17

Bamak:
N/A  NotApplicable

3TC |Dongguan) Company LimSsd

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

Thie ot il ok b pRSoA Ui Y fricr e aqeroval frae STC (lonaoums) Copany Linisd:
Far Cioreitiona of |mince of his 1t recor [sas "iar i She svassal o Homs page
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Report No.: PVAU160721N056-R22

STC Test Report
Deate: 2016-04-01 Page B1 of B10
No.: DMI22443 AFFENDINE
FHOTOGRAFH (5) OF FRODUCT
View of The Product
View of The Produoct
ETC [Donggusn) Company Limsd
B Farsin e R, Datang, Dongguasn, Chies, (2 Cuda © 509 TR0
Tl B0 DS BT B Taw o 000 TR HT 0D Coned - dpmeiges 0oy Moo | e dgeis o
Thm e arall wor b ot e i sl s SR apoTovkd froam STE (Db Dol Limhes
o Corcitions of | Mane 4 of Tl Sl rmcecm [kt "l o £ el it & lorapige
. No. 34, Chenwulu Section, Guantai Rd.,
Bureau Veritas Shenzhen Co., Ltd. Houjie Town, Dongguan City, Guangdong

Dongguan Branch
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JE

STC Test Report

Date: 2016-04-01 Page BI of B10
No.: DMII2443 AFFENDIX B
FHOTOGRAFH (5) OF FRODUCT

View of The Product

ETC (Dongouan} Company Limited

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

Thin reped wal ma b Mo Wi Wi rior arties. aproval fram BTC (Dorgusny Caspany Limhas.
For Corcitions of INaaarca of s Sy e, posiss nabr 0 ol vl o o pige
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Display board solder side view

Communication board component side view
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Testing Location: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch
Date(s) of performance test: 2016-07-21 to 2017-08- 03

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 DP0O4104B 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 A6600007DG 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
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