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1 General information of test report

1.1 Important Note

General disclaimer

e The test results presented in this report relate only to the object tested.

e This report is for the exclusive use of LYNS's Client and is provided pursuant to the agreement between LYNS
and its Client. This report shall not be reproduced, except in full, without the written approval of LYNS. Test
reports without seal and signature are not valid.

e LYNS's responsibility and liability are limited to the terms and conditions of the agreement. LYNS assumes
no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or

damage occasioned using this report.

¢ Information on derived or extended models of the range as provided by the applicant (if any) is included in
this report for information purposes only. LYNS shall not be liable for any incorrect results due to unclear,
incorrect, incomplete, misleading or false information provided by client.

1.2  Revision history

Revision

Date

Editor

Modification / Change

Status

HC2412240307GC04

2025-04-07

Leslie He

Initial report was written

Active
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2 General remarks for documentation

The test results presented in this report relate only to the object(s) tested.

Throughout this report a L] comma ‘;’ / X point ‘.’ is used as decimal separator and a [] point ‘.’ / X comma ‘,’
as thousands separator.

The following suffixes/indices are used for variables in tables and figures:

n
max
Lx

LxLy

Nominal value
Maximum value

index of phase x

phase-to-phase voltages of phase x and phase y

Abbreviations

AC
DC
EUT
LV
MP
MPP
MV
PGF
PGM
PGU

Pmax

PPM

PWHD :

THD

PWHD :

Alternating Current

Direct Current

Equipment Under Test
Low Voltage
Measurement Point
Maximum Power Point
Medium Voltage

Power Generating Facility
Power Generating Module
Power Generating Unit
Registered Capacity
Power Park Module
Partial Weighted Harmonic Distortion

Total Harmonic Distortion

Partial Weighted Harmonic Distortion
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Direction definition of P and Q

in this test report, the regarded system of the voltage and current vectors is the active sign convention system:
o If the inverter feeds to the grid the active power is measured with positive sign.

e If the inverter injects reactive power / current with leading power factor the reactive power / current is
marked “leading” or “inductive” (under-excited) or has a negative sign.

e If the inverter injects reactive power / current with lagging power factor the reactive power / current is
marked “lagging” or “capacitive” (over-excited) or has a positive sign.

+Q
Load:
Overexcited/Voltage-increasing

Grid =

Reactive power

Sign
Active current, active power = negative
Reactive current, reactive power = positive

Power plant:
Overexcited/Voltage-increasing

Grid =

Sign
Active current, active power = positive
Reactive current, reactive power = positive

P

Load:
Underexcited /Voltage-reducing

Grid

Sign
Active current, active power = negative
Reactive current, reactive power = negative

-Q

Active power 4”)’
Power plant:

Underexcited/Voltage-reducing

Grid

Sign
Active current, active power = positive
Reactive current, reactive power = negative
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3 General product information

Factory’s name .............ccccccceeenvninnnenn, :

Factory address.........ooccvvveeeeeeeiniciiineen, :

3.1 Technical data of the unit(s)

Ningbo AUX Solar Technology Co., Ltd.

No. 17 Fenglin Road, Cicheng Town, Jiangbei District, Ningbo City,
Zhejiang Province, China

UNit / TYPE covviiee e :| ASG-5TL-ZH ASG-6TL-ZH ASG-8TL-ZH | ASG-10TL-ZH
Hardware version (tested) ........ccc.cconees : A

Software version (tested) ............cc....... : DSP;A6053/ARM;A3023

Input DC:

Max. input voltage [V].......cccoovveeiniinnenn. : 1000

MPPT voltage range [V] ...ccccocevvrevnnnnnn. : 170-900

Max. input current [A] ....cccoevveieeeeiiinenn, : 16*2 16*2 26*2 26*2
Battery input:

Battery voltage range [V]......cccccevevvnnnn. : 180-800

Max. charge / discharge current [A] ...... : 30/30

Battery type: Li-ion

Output AC (Grid side):

Rated grid voltage [V].......ccccooveiininnenn. : 380/400, 3/N/PE; 50 /60 Hz*

Max. output current [A] ......cccvveeeeeennnnns : 114 13.6 18.2 22.7
Rated output power [KW].......ccccceeerrnnns : 5.0 6.0 8.0 10.0
Registered Capacity * Pmax [kW] ........... : 5.0 6.0 8.0 10.0
Max. apparent output power [kVA]........ : 5.0 6.0 8.0 10.0
Input AC (Grid side):

Rated input voltage [V] ......c.cccceeerinneen. : 380/400, 3/N/PE; 50 /60 Hz

Max. input current [A] .......cccovieeeeeennnnnns : 7.6 9.1 12.1 15.2
Rated input power [KW] .......ccccceeeeininns : 5.0 6.0 8.0 10.0
Output AC (Back-up):

Rated output voltage [V]......cccoceveeriinnns : 380/400

Max. AC output current [A] ....ccevveerrnnns : 7.6 9.1 12.1 15.2
Rated output power [KW] ......ccccceeerrinnns : 5.0 6.0 8.0 10.0

Note:
* All tests are performed at 230V, 50Hz.

1 n this report, the stated values of "registered capacity" related to single Generating Unit.
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Note:

For Power Park Module (Generating Unit) ASG-5TL-ZH, ASG-6TL-ZH, ASG-8TL-ZH and ASG-10TL-ZH to
meet the requirement:

Test Report No.: HC2412240307GC04

“When operating at Registered Capacity the Power Generating Module shall be capable of operating at a
Power Factor within the range 0.95 lagging to 0.95 leading relative to the voltage waveform”
- asemi-permanent active power reduction to a value:
o ASG-5TL-ZH: Pmax < 4.750 kW
o ASG-6TL-ZH: Pmax < 5.700 kW
o ASG-8TL-ZH: Pmax < 7.600 kW
o ASG-10TL-ZH: Pmax < 9.500 kW
can be applied by software (the parameter setting needs to follow the manufacturer's guidance).
- orthis need to be considered in the Power Generating Module design
- or otherwise agreed with the DNO
e Setting range of the Power Factor
0.800 lagging to 0.800 leading

Datasheet of the generating units:

ASG-10TL-ZH

Maodel ASG-5TL-ZH ASG-6TL-ZH ASG-BTL-ZH

Input DC

Max. input power T.5kW 9kW 12KW 15KW
Max. input voltage 1000V

Rated voltage 600V

Start-up voltage 160V

MPPT voltage range 170-800V

MPPT number 2

Max. input
strings number 2 2 4 4

Max_ input current 16A/16A 16AMBA 26A/26A 26A/26A

Max_short

circuit current 20A/204 20A/20A J2AS32A J2AS32A

Battery input

Battery type Li-ion

Battery voltage range

Max. charge [ discharge current

Communication mode

Charging Strategy for Li-lon Battery

180-800V
30A/30A

CAN/RS485

Self-adaption to BMS
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ASG-10TL-ZH
Output AC (Gnid side)
Rated output power SkW BkW kW 10kW
'D"ﬂuat;t: ﬂ:{“ SKVA BRVA BKVA 10KVA
Max. output current 11.4A 13.6A 18.2A 22.TA
Grid voltage range 286-498Y
Rated grid voltage 3/N/PE,380V/ 400V
Rated grid frequency 50Hz / 80 Hz
Power factor =0.99 (leading 0.8...lagging 0.8)
THDI <3%
Input AC (Grid side)
Rated input power Skw BW BkW 10kW
Max. input power 10kW 12kW 16kKW 20kW
I':';‘St Egirf"t 10KVA 12KVA 16KVA 20KVA
Max. input current 15,24 18.2A 24 24 30.3A
Rated input voltage 3/ N/ PE,380V / 400V
Rated input frequency 50 Hz / 60 Hz
Qutput AC (Back-up)
Rated output power SkW BRW kW 10kW
Max. output current 7.6A a.1A 1214 1524
Back-up switch time <10ms
Rated output voltage 380V 400V
Rated frequency 50 Hz /80 Hz
THDv <2%

Equipment mobility ..................... . Permanent connection

Operating condition............ccccccvvvveeeienns . Continuous

Class of equipment..........cccccccvvveeiienns . Class |

Protection against ingress of water ....... . IP66 according to EN 60529

Mass of equipment [Kg] .....ccceeviveeernnnen . approx. 35

Type of internal transformer .................. : No internal transformer (transformerless)
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3.2 Description of the differences of the models within the product series

The units in the product series:

sharing the same control electronics,

with the same implemented control and firmware,

with the same construction solutions including the power part,
with the same number of phases,

with the same power electronics, filters and transducers.
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3.3

Copy of marking plate

~

’
AUXSOL "=,

r
AUXSOL "5

~

Power Factor

PV Input

Max.input voltage 1000V
MPPT vollage range 170-200
Max_input current 16AMGA
Max.short circuit current 2080208
Input Battery

Battery type Li-ion
Battery vollage range 180-800%
Max_charge/discharge currant 304304
Output AC (Grid side)

Rated output power Skw

Max. apparent output power SkVA
Rated grid voltage IINFPE, 38001400V
Rated grid frequency SOVE0HZ
Max. output currant 11.4A

=0.99 (0.8 leading.. 0.8 lagging)

THDI < 3%
Input AC (Grid side)

Rated inputl powear SkW

Max. inpul power T0EW

Max. input current 1524
Rated input voltage AINFPE, 38004000
Rated input frequency SNE0HZ
Output AC [Back-up)

Rated output powar SkW

Max. output curmant T.6A
Back-up swilch tima < 10ms
Rated output voltage 380400V
Rated frequancy SHE0Hz

o

IPGE, Outdoar, -30...+60°C
Owarvollage category: lII[Mains], I[PY-DC]

CEAMNMNTAACZ

Tel 86-574-8T65-2301
wab: www Buxsol.com
Email: infoiEawesol com
Postal Code:315031

Ningbo AUX Solar Technology Co., Ltd.

Address: Mo.17 Fenglin Road, Cicheng Town, Jiangbei District,
Mingbo City, Zhejiang Province, China

Made in China

Powar Factor
THDi

PV Input

Max.input voltage 1000V
MPPT vaollage range 170-900%
Max_input currant 16AMGA
Max. short circuit current 2041204
Input Battery

Batiery lype Li-ion
Batlery vollage range 180-800%
Max_charge/discharge currant 30A/30A
Qutput AC (Grid side)

Rated output power GRW

Max. apparent output power BKVA
Rated grid voltage ANPE 3800400V
Rated grid frequency SOVE0Hz
Max_ output current 13.6A

=0.99 (0.8 leading...0.8 lagging)
<3%

Input AC (Grid side)

Rated input powar GRWW

Max. inpul powar 126W

Max. input current 18.24
Rated input voltage AN/PE, 3B0V400V
Rated input frequancy SE0HZ
Qutput AC (Back-up)

Rated output powear GRWW

Max. output currant 9.1A
Back-up swilch tima = 10ms
Rated output voltage 380V 400V
Rated frequancy SVE0HzZ

e

IPGE, Outdoar, -30.. +60°C
Owarvoltage category: lIl[Mains], II[PV-DC)

CEAMNNMNHAE X

10min

Tel :86-5T4-8765-2201
wieb: www.BLxs0d.com
Email: infoi@awesol_com
Postal Code: 315031

/.

Ningbo AUX Solar Technology Co., Ltd.

Address: Mo 17 Fenglin Rioad, Cicheng Town, Jiangbei District,
Mingbo City, Zhejiang Province, China

Made in China

/.
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N

s
AUXSOL "~

is
AUXSOL "

5

Power Faclor

=0.99 (0.8 leading...0.8 lagging)

Powar Factor

PV Input PV Input

Max input voltage 1000V Max.input voltage 1000V
MPPT vaoltage range 170-900V MPPT voltage range 170-900V
Max.input currant 26A/Z6A Max.input currant 26A/26A
Max_short circuit current J2AM324 Max_short circuit current J2A/324
Input Battery Input Battery

Battery type Li-ian Battery type Li-ian
Battery vollage ranga 180-800% Battery voltage range 180-800V
Max. charge/discharge current 304304 Max. charge/discharge current 3047304
Qutput AC (Grid side) Output AC (Grid side)

Rated output powar BRW Rated output power 10RW
Max. apparent output power BRVA Max. apparent cutput power 10RVA
Rated grid voltage IINPE 380V/IA00V Rated grid voltage IINPE, 380VI400V
Rated grid frequency 50/60Hz Rated grid frequency SIVE0Hz
Max. output currant 18.2A Max. output currant 22.TA

=(.99 (0.8 leading...0.8 lagging)

L

IPE6, Outdoor, -30...+60°C
Ovarvoltage category: [Ii[Mains], II[PYV-DC)

CE A A\ A\ [T AG

X

Lomin

Tel.:86-574-8765-2201
wieb: www.auxsol.com
Email: infoi@aLresol_com
Postal Code:315031

Ningbo AUX Solar Technology Co., Lid.

Address: Mo 17 Fenglin Rioed, Cicheng Town, Jisngbei District,
Ningbo City, Zhejiang Province, China

Made in China

THDi <I% THDi <I%
Input AC (Grid side) Input AC [Grid side)

Rated input power BkW Rated inpul power 10K

Max_ inpul power 16&W Max. input powar 20KW

Max. input current 2428 Max_ input current 30034
Rated input voltage ANPE 380VI4000 Rated input voltage 3INPE, 3B0V/400W
Rated input frequancy SOVE0HZz Rated input frequency SOVE0HZz
Output AC [Back-up) Qutput AC (Back-up)

Rated output power BkW Rated outpul powar 10K

Max. output current 121A Max. output current 1524
Back-up swilch tima = 10me Back-up swilch tima = 10ms
Rated output voltage 3B0VIA00V Rated output voltage 3B0VIA00V
Rated frequancy SVE0Hz Rated frequency SNE0Hz

e

IPGE, Outdoor, -30...+60°C
Overvoltage category: lI[Mains]. I[PV-DC]

CEA AN AG E

Teal.:86-574-8T65-2201
wieb: www.auxsol.com
Email: infoifauxsol_com
Postal Code:315031

Ningbo AUX Solar Technology Co., Lid.

Address: Mo.17 Fenglin Road, Cicheng Town, Jisngbei District,
Mingbo City, Zhejiang Province, China

Made in China

\ J N /.

Note:

The marking plates shown above may be only a draft. The use of certification marks on products must be
approved by the respective NCBs to which these marks belong.

The marking plate is attached to the side surface or the back of the enclosure and is visible after installation.
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3.4  Description of the power circuit

The input and output of the unit are protected by varistors to Earth. The unit is providing EMI filtering at the PV
input, batteries input and output toward mains. The unit does not provide galvanic separation from input to output
(transformerless).

The internal control is redundant built. It consists of Microcontroller slave ARM (U888) and main DSP (U666).

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

The slave ARM measures the PV voltage, BAT voltage, PV current, BAT current, grid voltage, grid frequency,
RMS, also can switch off the relays independently, and communicate with the main DSP each other.

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

Lot Rebey

L Lans
BAT® DCDC Lo
R e
i i E—— ——
. | e [ 0— S NI - L1213
PV1 EMI1 Boost1 - | INVIREC INV EMI AC EMI GRID
- — N
- A

1 l Y 2 '
Insulation ‘E V|
PR detect _;
PV2 EMI2 Boost?

INV Critl

EEE
Co0
o9 sus
gén =_. 8PS
mmo
Y
T
X I—

AN
) [ COMM
DSP ARM —
"1 »{ Interface F .
T

Figure 1 — Block diagram of the power circuit
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4  General remarks for testing

4.1  Energy Conversion Technology
According to EREC G98, Table 2:
Photovoltaic Fuel Cells Electricity Storage Other

(11)* (2 devices (x)
O ] ] ---

Numbering according to Table 2. Number “x” needs to be determined when the Energy Conversion Technology
of the Micro-generator defined.

Note:
*  Connection scenario:

[0 Photovoltaic Power Park Module connected to the DNO’s Distribution Network via an Inverter

Hybrid converter:

Photovoltaic Power Park Module with DC coupled storage unit connected to the DNQO’s Distribution
Network via an Inverter

In this case the Registered Capacity is based on the Inverter rating. The storage unit has no
compliance effect, compliance based on the inverter.

4.2  Exceptions
According to EREC G98, Appendix 1:
OO Emerging Technology
the following sections of EREC G98 do not apply:

e 9.1 (frequency withstand capability)
e 9.2 (rate of change of frequency)
e 9.3 (Limited Frequency Sensitive Mode — Overfrequency)
e 9.4 (constant Active Power output)
e 10.1.3 (Interface Protection settings)

O Registered Capacity <800 W
the following sections of EREC G98 do not apply:
e 9.3 (Limited Frequency Sensitive Mode — Overfrequency)
e 9.4.2 and 9.4.3 (constant Active Power output)

e Registered Capacity of single Micro-generator < 800 W, but aggregate installed capacity >
800W

e 800 W < Registered Capacity < {(Registered Capacity of up to and including 16 A per phase,
corresponding to 3.68 kW (single-phase, 230/400 V system) or 11.04 kW (three-phase, 230/400
V system)}

No exceptions.
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4.3  Scope of measurements

Date of receipt of test items................... . 2025-02-06
Date(s) of performance of tests.............. : 2025-02-06 to 2025-03-21

During the test period stated above following environmental data were recorded:
Temperature: 20.3 ~ 25.2°C

Rel. humidity: 36.5 ~ 57.3%RH

Air pressure:  985.2 ~ 1003.6 hPa

Test items Testing requirements Section in this test report Tests
(Section EREC G98) completed

1. Operating Range 9.1, 10.1 6.1
2. Harmonics 11.1 6.2 X
3. Voltage Fluctuation and Flicker 111 6.3 X
4. DC injection 11.2 6.4 X
5. Power Factor (PF) 9.5 6.5 X
6. Frequency protection trip and 10.1 6.6.1
ride through tests
7. Voltage protection trip and ride 10.1 6.6.2 X
through tests
8. Protection — Loss of Mains 10.2 6.6.3 X
Test
9. Protection — Frequency 10.3 6.6.4 X
change, Vector Shift Stability test
10. Protection — Frequency 10.3 6.6.5 X
change, RoCoF Stability test
11. LFSM-O Test 9.3 6.7 X
12. Power output with falling 9.4.2 6.8 X
frequency test
13. Reconnection Timer 9.6 6.9 X
14. Fault Level Contribution 11.4,A1.35 6.10 X
15. Logic Interface (input port) 9.4.4 6.11 X
16. Self-monitoring Solid State 10.1.9 6.12 O
Switch
17. Cyber security 9.7 6.13 2

2 Manufacturer's declaration provided, for details see section 6.13.
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Note:

e The tests were performed on EUT ASG-10TL-ZH which provides the highest current / power.
e The product was tested on

o Hardware Version: A

o Software Version: DSP;A6053/ARM;A3023

e Measurement done at output terminals of the EUT, see Figure 3, Figure 4 and Figure 5.
e According to EREC G98, section 6.3.1 the following applies:

¢ since the rated power of ASG-5TL-ZH, ASG-6TL-ZH and ASG-8TL-ZH is between 1/ 10-Pn, asc-10tL-z1 @nd
2-Pn, asc-101L-zH, @ family approach to type testing is acceptable.

o A transfer of measurement results from the ASG-10TL-ZH to other units in the product series according to
EREC G98, section 6.3.2 is allowed (for details see section 5 Assessment overview.)

e Technical justification for transferability of measurement results:
see section 3.2 on p.11.
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4.4 Reference values

Reference values for the p.u. or percentage calculations:

ASG-5TL-ZH ASG-6TL-ZH ASG-8TL-ZH ASG-10TL-ZH
Registered Capacity 2 Pmax [KW] 5.0 6.0 8.0 15.0
Rated voltage (phase-to-neutral), Un [V] 230
Rated current, In* [A] 7.25 8.70 11.60 14.50
Note:
* see also “

Note”on p.9.
4.5 Measurement setup

Tests documented in this test report were performed using the following test configuration:
O Measurements in the field on real grid
0 Testbench tests on real grid

Test bench tests on an AC grid simulator

The PGU is connected on the DC-side to a PV-simulator and on the AC-side to an AC-grid simulator. The AC-
grid simulator is operated with nominal conditions of Un = 230 V (phase-to-neutral) and f, = 50 Hz unless stated
otherwise by the applied test requirement.

Available primary power is modified by adapting the short circuit current (Isc) value of the I-V curve. Following
example shows a PV-curve (Isc = 18.78 A, Uoc = 705.56 V) simulated according to EN50530:

B4 s7o00_v1.01 -
m I Bidirectional DC Source Time interval“ Parameter Fault clear
Bidirectional DC source Reading chart _
DC Source
-V P-V
22.54- 127 - Voo | 70556  |v
Power state 20-
10 - Isc 18,78 I
@ Standb
y 15— - Vm 500 v
Run A E 6 - Im 17.667 | A
o
® Sys. sta. 5 4 Pm 106 kw
2 - v 0 v
® Com.sta. o- 0 -
i i i i 1 i i i i [ | 0 "
] 200 400 600 846.7 ] 200 400 00 846.7
Vi) Viv) P 0 W
M Battery test(BT) Battery simulation(BS)
@® Stop
v IV(Standard)
Parameter set MPP Test Graph
IV(Customed) Config mode Singl w MPPT enable Man ¥ Horizontal standard Defa W
cc | Irr. Total time 300 s
Multi-IV >
o 1000 Tt 5
evel 1 s
v TimeScalel TC Elapsed time
- Vi .
BT TimeScale2 35 21 a9 Efficiency IO—I% -
Pm V2 Apply
BS Shadow 10600 = |w ,ﬁ - P Average o kw
Static MPPT FF V3 Energy 0 kwh
(@3 il ]
w ie
0.4=FF=0.95) 10 20 30 40 50 60 70 100
EN30330
P Level(38)

Figure 2 — DC characteristics for testing

3 In this report, the stated values of "registered capacity” related to single Generating Unit.
4 The rated current stated in this report is calculated based on the "registered capacity" and the rated voltage.
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LYNS-TCi

The measurement setups are shown in Figure 3 Figure 4 and Figure 5. The specific test and measurement

devices are stated in section 4.6.

1y

(Low voltage level)

Setpoint value
specificaton

——
Figure 3 — Measurement setup used for tests except Loss of Mains and Short Circuit test

Waveform | _
monitor : -
12
1 &
|
DC power | ¥'bc /oc EUT Veutr  Ieut L 2R AC power
source (inverter) - source
(PV) Ppc Peut  Orut S1 Pac Oac (utility)
\ s2
IR I Ic

\|
~

AC loads

Figure 4 — Test circuit for Loss of Mains according to IEC 62116:2014

| ; a
,4 i
230V AC A
50 Hz
DC supply to
c v D Inverter suit inverter
under test

Figure 5 — Short circuit test circuit according to EREC G98, Figure A.1.5
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46 Measurement equipment

Equpment ___intermal No Next Calibration

HC-ENG-052 KEWELL S7000-21K- 60188882204

DC power 2000-0040 00696
supply ® S7000-21K- 60188882205
HC-ENG-053 KEWELL 2000-0040 01273
. KAC-45-345- 60188882209
5 - _ -
AC Simulator HC-ENG-055 KEWELL 33 03254
Guangdong
HuaChuang IMAX3312-
5 - -
RLC load HC-ENG-058 Technology 120KW 20230325002
Service Co., Ltd.
Data
_ - A1222035/
acquisition HC-ENG-046 DEWETRON TRFI,%'\\INlEBRZO 2026/03/20
instrument C5220875
HC'EC')\'O?'O“G' LEM CT 400 1221300591 2026/03/20
HC'EC')\'O%'O“G' LEM CT 400 1221300592 2026/03/20
Transformer
HC'EC')\'O%'O“G' LEM CT 400 1221300593 2026/03/20
HC'EC')\'O?"O“G' LEM CT 400 1221300594 2026/03/20
Humidity&Tem Elitech
perature HC-ENG-002 GSP-8A CMA21500031 2025/03/26
Technology, Inc.
recorder
Oscilloscope -- KEYSIGHT DSOX 3024T -- 2025/05/19
Oscilloscope -- YOKOGAWA DLM3024 -- 2026/01/14
Note:

All measurement equipment was used within the calibration period. Copy of calibration certificates are available
at the laboratory for reference.

5 The AC simulator and DC sources do not need to be calibrated, since the AC voltage and current is measured and determined using the
calibrated oscilloscope and power analyser.
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5 Assessment overview

Possible test case verdicts:

Test item does meet the requirement.......... :
Test item does not meet the requirement....:
Test case does not apply to the test object...:
Test caseis notrated ...........oceeeeernnen.

Reference to declaration documents........... :

Items Technical requirements
(Section EREC G98)

1. Operating Range

P (Pass)
F (Fail)
N/A

N/R

R/D

9.1,10.1

Remark / Transfer of
measurement results *

See section 6.1 / The verified
operating range of the ASG-10TL-
ZH can be applied to other units in
the product series directly.

P

2. Harmonics

111

See section 6.2 / The percentage
harmonics results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

3. Voltage Fluctuation and Flicker

111

See section 6.3 / The Flicker
results of the ASG-10TL-ZH can
be considered as worst case
results and applied to other units in
the product series directly.

4. DC injection

11.2

See section 6.4 / The percentage
DC injection of the ASG-10TL-ZH
can be considered as worst case
results and applied to other units in
the product series directly.

5. Power Factor (PF)

9.5

See section 6.5/ The Power
Factor results of the ASG-10TL-ZH
can be considered as worst case
results and applied to other units in
the product series directly.

6. Frequency protection trip and
ride through tests

10.1

See section 6.6.1/ The
measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

7. Voltage protection trip and ride
through tests

10.1

See section 6.6.2 / The
measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.
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8. Protection — Loss of Mains 10.2 See section 6.6.3/ The P
Test measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series

directly.
9. Protection — Frequency 10.3 See section 6.6.4 / The P
change, Vector Shift Stability test measurement results of the ASG-

10TL-ZH can be considered as
worst case results and applied to
other units in the product series

directly.
10. Protection — Frequency 10.3 See section 6.6.5/ The P
change, RoCoF Stability test measurement results of the ASG-

10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

11. LFSM-O Test 9.3 See section 6.7 / The determined P
droops of the ASG-10TL-ZH can
be considered as worst case
results and applied to other units in
the product series directly.

12. Power output with falling 9.4.2 See section 6.8/ The P
frequency test measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

13. Reconnection Timer 9.6 See section 6.9/ The P
measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

14. Fault Level Contribution 11.4, A.1.35 See section 6.10/ The P
measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly.

15. Logic Interface (input port) 9.4.4 See section 6.11/ The P
measurement results of the ASG-
10TL-ZH can be considered as
worst case results and applied to
other units in the product series
directly. The high-level description
of logic interface applies to the
whole product series.

16. Self-monitoring Solid State 10.1.9 See section 6.12 / --- N/A
Switch
17. Cyber security 9.7 See section 6.13 / Manufacturer's R/D

declaration provided. See Annex 2
- Manufacturer's declaration
regarding Cyber Security.
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Note:

Conformity statements are decided in accordance with ILAC-G8:09/2019 Binary Statement for Simple
Acceptance Rule, unless otherwise normatively specified or contractually agreed.

* According to EREC G98, section 6.3.2 the following applies:

All absolute values (e.g. operating range tests) from the tested Micro-generator shall be transferred directly in
the compliance forms of an assumed compliant Micro-generator of the same family. All relative results
related to design Active Power or current (e.g. power quality fluctuation and flicker) from the tested Micro-
generator shall be transferred to the compliance form of a Micro-generator in the same family according to
the ratio of the respective nameplate rating (W)of the tested Micro-generator and the assumed compliant
Micro-generator. For the avoidance of doubt, the Manufacturer shall register each Micro-generator in the
family on the Energy Networks Association Type Test register.

Since the tests were performed on ASG-10TL-ZH which provides the highest current / power, in this report the
relative results of EUT ASG-10TL-ZH are considered as worst case results and applied to other units in the
product series directly.
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6 Measurement results

Form C: Type Test Verification Report

6.1 Operating Range

This test should be carried out as specified in A.1.2.10.
Pass or failure of the test should be indicated in the fields below (right hand side), for example with the

statement “Pass”, “No disconnection occurs”, etc. Graphical evidence is preferred.

Note:

During the test, the LFSM-O function was deactivated.

Test 1

Voltage = 85% of nominal
(195.5 V), Frequency = 47.0
Hz,

Power factor=1,
Period of test 20 seconds

Pass, no disconnection occurs.

1.05

100 o o e — e S e e e e
48.50
0.95
7
o
© 0.90 48.00 =
i z
=)
208 3|
;'I 47.50 S
2 0.80 g_
= 1S
> w
3 075 - ——— 47.00
ol
0.70
46.50
0.65
0.60 46.00
0 2 4 6 8 10 12 14 16 18 20
Timel[s]
U_[p.u] P_[p.u] cosd Frequency_[Hz]

49.00

Test 2

Voltage = 85% of nominal
(195.5 V), Frequency = 47.5
Hz,

Power factor =1,
Period of test 90 minutes

Pass, no disconnection occurs.

1.20

1.10

T T ———r—reT———————
S 5000
2 0.90 £
= 4950 &
L )
1 0.80 49.00 ¢
= )
o3 o
= 0.70 850 o
q w
&l 48.00
a' 0.60
47.50
0.50 47.00
0.40 46.50
0 900 1800 2700 3600 4500 5400
Time[s]
——U_[p.u] =———P_[p.u] cosd Frequency_[Hz]

51.50

51.00

50.50

Test 3

Voltage = 110% of nominal
(253 V)., Frequency =51.5
Hz,

Power factor=1,
Period of test 90 minutes

Pass, no disconnection occurs.
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1.20 53.00
1.15 52.50
R°Y
S 1.10 52.00 —
w 0
2 T
>
= 105 5150 &
= )
o3 o
= g
> w
S— 1.00 = = — 51.00
n.l
0.95 50.50
0.90 50.00
0 900 1800 2700 3600 4500 5400
Time[s]
——U_[p.u] =——P_[p.u] cosdp Frequency_[Hz]
Test 4 Pass, no disconnection occurs.
Voltage = 110% of nominal 1.20 53.00
(253 V), Frequency = 52.0
Hz, 115
Power factor =1, & 3230
. . © 110 —
Period of test 15 minutes 2 z
S |
>
= 1o 5200 £
D (7]
2 g
E_ 1.00 ! . hd u
o 51.50
0.95
0.90 51.00
0 100 200 300 400 500 600 700 800 900
Time[s]
——U_[p.u] =——P_[p.u] cosdp Frequency_[Hz]
Test5 Pass, no disconnection occurs.
Voltage = 100% of nominal 120 51.00
(230 V), Frequency = 50.0 115 50.80
Hz, 1.10 50.60
Power factor = 1, % 1.05 50.40
Period of test 90 minutes 2 100 : s020
= z
1 0.95 50.00 <
> 3
%3 0.90 498 §
3_ [V
£ 085 49.60
&I
0.80 49.40
0.75 49.20
0.70 49.00
0 900 1800 2700 3600 4500 5400
Time[s]
P_[pu] == =U_p.u] cosd Frequency_[Hz]

Test 6 RoCoF withstand

Confirm that the Micro-
Generating Plant is capable
of staying connected to the
Distribution Network and
operate at rates of change of
frequency up to 1 Hzs-1 as

Pass, no disconnection occurs.
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measured over a period of 110 51.00
500 ms. 50.80
1.05
50.60
& | 50.40
s 100 7 = A 4 = o a7 s —y =
—_ 5020 L,
3 |
= I
10.95 50.00 ¢
2 g
3 4980 §
3 w
> 0.90
= 49.60
a
49.40
0.85
49.20
0.80 49.00
61 62 63 64 65 66 67 68
Time[s]
——U_[p.u] —P_[p.u] cos¢p ———Frequency_[Hz]
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6.2 Power Quality — Harmonics

These tests should be carried out as specified in BS EN 61000-3-2. The chosen test should be undertaken with
a fixed source of energy at two power levels a) between 45 and 55% and b) at 100% of Registered Capacity.
The test requirements are specified in Annex Al A.1.3.1 (Inverter connected) or Annex A2 A.2.3.1

(Synchronous).

Micro-generator tested to BS EN 61000-3-2

Micro-generator rating per phase (rpp)

3.333

kW

For 3-phase Micro-generators, tick this box
if harmonic measurements are identical for
all three phases. If the harmonics are not
identical for each phase, please replicate
this section with the results for each phase.

three phases

Harmonic At 45-55% of
Registered Capacity

At 100% of

Registered Capacity

Measured Value (MV) in

Measured Value (MV) in

Higher limit for
odd harmonics
21 and above

Amps Amps
Order L1 ) L3 L1 Lo Ls Limit in BS EN
61000-3-2 in

Amps
2 0.019 0.018 0.016 0.040 0.038 0.025 1.080
3 0.045 0.052 0.046 0.069 0.068 0.068 2.300
4 0.005 0.005 0.004 0.009 0.011 0.007 0.430
5 0.073 0.081 0.070 0.089 0.100 0.083 1.140
6 0.003 0.003 0.003 0.005 0.006 0.004 0.300
7 0.030 0.040 0.030 0.024 0.033 0.026 0.770
8 0.002 0.002 0.003 0.004 0.004 0.003 0.230
9 0.022 0.023 0.025 0.019 0.022 0.020 0.400
10 0.002 0.002 0.002 0.003 0.004 0.003 0.184
11 0.019 0.022 0.022 0.014 0.023 0.019 0.330
12 0.002 0.002 0.002 0.003 0.004 0.003 0.153
13 0.022 0.021 0.022 0.013 0.019 0.016 0.210
14 0.002 0.003 0.003 0.003 0.004 0.003 0.131
15 0.028 0.029 0.024 0.015 0.020 0.016 0.150
16 0.003 0.003 0.003 0.003 0.004 0.003 0.115
17 0.024 0.033 0.024 0.007 0.019 0.013 0.132
18 0.003 0.003 0.003 0.003 0.004 0.003 0.102
19 0.027 0.036 0.029 0.008 0.019 0.013 0.118
20 0.004 0.004 0.004 0.004 0.005 0.004 0.092
21 0.054 0.059 0.050 0.016 0.023 0.020 0.107
22 0.005 0.005 0.005 0.005 0.006 0.005 0.084
23 0.036 0.041 0.040 0.010 0.019 0.019 0.098
24 0.006 0.006 0.006 0.005 0.007 0.005 0.077
25 0.024 0.039 0.046 0.007 0.017 0.020 0.090
26 0.006 0.005 0.006 0.006 0.008 0.007 0.071
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27 0.053 0.048 0.047 0.024 0.031 0.029 0.083
28 0.005 0.006 0.005 0.007 0.009 0.007 0.066
29 0.026 0.033 0.023 0.007 0.019 0.013 0.078
30 0.005 0.005 0.005 0.007 0.010 0.007 0.061
31 0.021 0.031 0.035 0.010 0.010 0.008 0.073
32 0.004 0.004 0.004 0.007 0.008 0.007 0.058
33 0.018 0.018 0.016 0.017 0.015 0.021 0.068
34 0.003 0.004 0.003 0.008 0.008 0.007 0.054
35 0.016 0.021 0.019 0.009 0.012 0.008 0.064
36 0.003 0.003 0.003 0.010 0.011 0.008 0.051
37 0.012 0.017 0.016 0.015 0.017 0.011 0.061
38 0.002 0.002 0.002 0.014 0.013 0.011 0.048
39 0.009 0.009 0.010 0.019 0.019 0.020 0.058
40 0.002 0.002 0.002 0.017 0.016 0.015 0.046
Note:

the higher limits for odd harmonics 21 and above are only allowable under certain conditions, if these higher
limits are utilised please state the exemption used as detailed in part 6.2.3.4 of BS EN 61000-3-2 in the box
below.

Additional comments:

6.3 Power Quality — Voltage fluctuations and Flicker

These tests should be undertaken in accordance with EREC G98 Annex Al A.1.3.3 (Inverter connected) or
Annex A2 A.2.3.3 (Synchronous).

The standard test impedance is 0.4 Q for a single-phase Micro-generating Plant (and for a two-phase unit in
a three-phase system) and 0.24 Q for a three-phase Micro-generating Plant (and for a two-phase unit in a
split phase system). Please ensure that both test and standard impedance are completed on this form. If the
test impedance (or the measured impedance) is different to the standard impedance, it must be normalised to
the standard impedance as follows (where the Power Factor of the generation output is 0.98 or above):

d max normalised value = (Standard impedance / Measured impedance) x Measured value.

Where the Power Factor of the output is under 0.98 then the X to R ratio of the test impedance should be close
to that of the standard impedance.

The stopping test should be a trip from full load operation.

The duration of these tests needs to comply with the particular requirements set out in the testing notes for the
technology under test.

The test date and location must be declared.

Test start date 2025-02-21 Test end date 2025-02-21

Test location LYNS-TCI TECHNOLOGY GUANGDONG CO., LTD. (see Testing location on p.2)
* three-phase Micro-generators O split single phase Micro-generators

A O single phase Micro-generators O Micro-generators using two phases on a

three-phase system
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Starting Stopping Running
Phase no. | dmax[%] dc[%] d(t) [ms] | dmax [%] dc[%] d(t) [ms] Pst Pit2 hours
L1 0.440 0.360 0 0.380 0.330 0 0.140 0.130
Measured L2 0.410 0.350 0 0.350 0.290 0 0.140 0.130
Values at
e L3 0.490 0.400 0 0.410 0.330 0 0.150 0.150
impedance Overall
worst case 0.490 0.400 0 0.410 0.330 0 0.150 0.150
L1 0.440 0.360 0 0.380 0.330 0 0.140 0.130
Normalised L2 0.410 0.350 0 0.350 0.290 0 0.140 0.130
to standard L3 0.490 0.400 0 0.410 0.330 0 0.150 0.150
impedance
Overall
worst case 0.490 0.400 0 0.410 0.330 0 0.150 0.150
Normalised L2 - - - - - - - -
to required
maximum L3 - - - - - - - -
impedance Overall
worst case - - - - - - - -
Limits set
under BS 500 500
EN 61000-3- 4 33 (3.3%) 4 33 (3.3%) 10 0.65
3
Test R: 0.24 Q X: 0.15 Q
Impedance
Standard 0.24 * X 0.15*
Impedance R: Q X: Q
b O 047 O 0254
Maximum R _ qQ X _ qQ
Impedance
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6.4 Power Quality — DC injection

This test should be carried out in accordance with A 1.3.4 as applicable.
The % DC injection (“as % of rated AC current” below) is calculated as follows:
% DC injection = Recorded DC value in Amps / base current

where the base current is the Registered Capacity (W) /230 V. The % DC injection should not be greater than
0.25%.

Test power level 20% 50% 75% 100%
Recorded DC value in Amps 0.007 0.015 0.023 0.032
as % of rated AC current 0.016 0.035 0.053 0.074
Limit [%0] 0.25 0.25 0.25 0.25
Note:

* Calculation is the same for 1 phase and 3 phase devices

6.5 Power Factor

This test shall be carried out in accordance with A.1.3.2 and A.2.3.2 at three voltage levels and at Registered
Capacity and the measured Power Factor must be greater than 0.95 to pass. Voltage to be maintained within
+1.5% of the stated level during the test.

Voltage 0.94 pu (216.2 V) 1pu(230V) 1.1 pu (253 V)
Measured value 0.999 0.999 0.999
Power Factor Limit >0.95 >0.95 >0.95
Note:
See also

Note” on Power Factor on p.9.

6.6 Protection
The Interface Protection setting information can be displayed in one or more of the following ways:

A display on a screen

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

O Display of all Interface Protection settings and nominal voltage and current outputs, alongside the serial
number of the Micro-generator, permanently fixed to the Micro-generator

Other (APP)

Note:

The protection device considered in this report is the integrated protection relay / generating unit switch in the
Power Generating Modules.

Manufacturer Data:

The integrated Interface Protection in the Power Generating Modules considered in this report is capable of
measuring voltage to an accuracy of £1.5% of the nominal value and of measuring frequency to + 0.2% of the
nominal value across its operating range of voltage, frequency and temperature (-30°C ~ +60°C).

(See also subsections 6.6.1 ~ 6.6.5 below)
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6.6.1 Protection — Frequency tests

These tests should be carried out in accordance with Annex Al A.1.2.3 (Inverter connected) or Annex A2

A.2.2.3 (Synchronous). For trip tests, frequency and time delay should be stated. For “no trip tests”, “no trip”

can be stated.

Function Setting Trip test “No trip tests”

Frequency Time delay Frequency | Time delay Frequency / Confirm no
time trip

U/F stage 1 47.5 Hz 20s 47.50 Hz 20.031s 47.7 Hz No trip
30s occurred

U/F stage 2 47 Hz 05s 46.97 Hz 0.514 s 472 Hz No trip
195s occurred
46.8 Hz No trip
0.45s occurred

O/F stage 1 52 Hz 05s 52.04 Hz 0.513s 51.8 Hz No trip
1200s occurred
52.2 Hz No trip
0.45s occurred

Note:

for frequency trip tests the frequency required to trip is the setting + 0.1 Hz. In order to measure the time delay
a larger deviation than the minimum required to operate the projection can be used. The “No trip tests” need to
be carried out at the setting = 0.2 Hz and for the relevant times as shown in the table above to ensure that the

protection will not trip in error.

Edge CH? +

History |Normal
Auto 195 ¥ 1

B A YT LT MM ) A o e AT P e M AT e L T A M S P b

i Foom1
! 100ms/div
i
1

T

230 .595 ¥
230.508 ¥

Figure 6 — Test U/F stage 1 (Trip test)
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Figure 8 — Test O/F stage 1 (Trip test)

Page 32 of 65



LYNS-TCi

6.6.2 Protection — Voltage tests

Test Report No.: HC2412240307GC04

Note:

These tests should be carried out in accordance with Annex Al A.1.2.2 (Inverter connected) or Annex A2
A.2.2.2 (Synchronous). For trip tests, voltage and time delay should be stated. For “no trip tests”, “no trip” can
be stated.
Function Setting Trip test “No trip tests”
- Voltage Time delay Voltage Time delay Vol_tage/ Confl'rm no
time trip
No trip
L1-N 183.77V 2520 s
occurred
0.8 pu 188V No trip
un L2-N 25s 183.64 V 2.550s
(184 V) 50s occurred
L3N 183.80 V 2540's NO trip
occurred
180 V No trip
2.45s occurred
L1-N 262.45 1.050's NO trip
occurred
1.14 258.2V i
OV 1 1o pu 10s 262.38 1.030's N trip
stage 1 (262.2 V) 50s occurred
L3-N 262.30 V 1.040's NO trip
occurred
L1-N 273.60 V 0.535's NO trip
occurred
onN 1.19 pu 269.7V No trip
stage 2 L2-N 2737 V) 05s 27437V 0.550 s 095s ocecurred
L3-N 273.42V 0.550's NO trip
occurred
2777V No trip
0.45s occurred

for voltage tests the Voltage required to trip is the setting £3.45 V. The time delay can be measured at a larger
deviation than the minimum required to operate the protection. The No trip tests need to be carried out at the
setting £4 V and for the relevant times as shown in the table above to ensure that the protection will not trip in
error.
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Edge CH? + History |Normal
Auto 195 ¥ 1 625kS/s

230.436 ¥ Rms(C3) 182.761 @

AT 2.520 s 13,2526 A 0.79div

Edge CHZ + History |[Normal
Auto 195 ¥ 1 1.

AL

182.830 ¥ Rms(G3) 231.178 @ *
14.3428 A

1 _7idi

Figure 10 — Test U/V (Trip test, L2-N)

Page 34 of 65



LYNS'TC# Test Report No.: HC2412240307GC04

I 1 20,0 VI 9 Edge CHZ + History |Normal
MENU & ) Gl Auto 195 ¥ 1 1.26M

182.514 ¥ Rms(C3) 231.209 @

143367 A 1.93div
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Q Auto 195 ¥ 1 ?.5MS/s
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Figure 12 — Test O/V stage 1 (Trip test, L1-N)
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= I 1 200V . Edge CHZ + History |Normal
MENU HE Auto 195 ¥ 1 1.2

Edge CH? + History |Normal
Auto 195 ¥ 1

263,164 Y Rms(C3) 231.127 (@) Fir2 -

14.3326 A 1.13div

Figure 14 — Test O/V stage 1 (Trip test, L3-N)
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Edge CH? + History |[Normal
Auto 195 ¥ 1 2.0M3/s

500ms/div

NIHIUIHIJMH|NINHHIHIHIIJ|IlHH|IJIIJHHINIIHHIIHIUIH|IJIIHIIJIIHHIIUIHIHIIJIIHHEI;IH_H\|_I_HI}i.HIIIHIIIEHII_\.I_HI_\HHI|\I=|\I_I.I\|I_\I|\I|H_II_\|_|\I_I_\|I_\]II_I_\I_|H_i_\II_\I_I_I\I_HI_I_H_I\I:I.I_\l.ll\]ll_\||_H.III.H:H|_|}III_H_I_IH_HII_HEI_HI_I_\I_H
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Edge CH? + History |Normal
Auto 195 ¥ 1
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13.0353 A

_Bédiv

Figure 16 — Test O/V stage 2 (Trip test, L2-N)
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= I1 _20. Edge CH? & History [Normal
MENU k| Q q )

Auto 195 V

274.316 ¥
13.6174 A

Figure 17 — Test O/V stage 2 (Trip test, L3-N)

6.6.3 Protection — Loss of Mains test

For PV Inverters shall be tested in accordance with BS EN 62116. Other Micro-generators should be tested
in accordance with A.2.2.4 at 10%, 55% and 100% of rated power.

Micro-generator technology: PV Inverter ©

The following sub set of tests should be recorded in the following table. Micro-generator technology

Test Power and 33% 66% 100% 33% 66% 100%

imbalance -5%Q -5%Q -5%P +5%Q +5%0Q +5%P
(Test 22) (Test 12) (Test5) (Test 31) (Test 21) (Test 10)

Trip time [s] 0.144 0.224 0.150 0.136 0.224 0.150

Trip time limit [s] 0.5s7

Note:

For full testing according to BS EN 62116 see Annex 1 - Loss of Mains test according to BS EN 62116.

6.6.4 Protection — Frequency change, Vector Shift Stability test

This test should be carried out in accordance with EREC G98 Annex A1 A.1.2.6 (Inverter connected) or Annex
A2 A.2.2.6 (Synchronous). Confirmation is required that the Micro-generating Plant does not trip under
positive / negative vector shift.

The following sub set of tests should be recorded in the following table.

Test 1: according to EREC G98, Appendix 3, Form C

5 In this report, the PV inverter test method is applied to hybrid inverters (PV + DC-coupled energy storage).
7 If the device requires additional shut down time (beyond 0.5 s but less than 1 s) then this should be stated on this form.
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_ Start Frequency Change

Confirm no trip

Positive Vector Shift 49.0 Hz +50 degrees

No trip occurred

Negative Vector Shift 50.0 Hz - 50 degrees

No trip occurred

Test 2: according to EREC G98 clause 10.3.4

_ Start Frequency Change

Confirm no trip

Positive Vector Shift 49.5Hz +50 degrees

No trip occurred

Negative Vector Shift 50.5 Hz - 50 degrees

No trip occurred

Edge CH1 £
Auto -3b V

"‘“”'I\||\|”||\||‘"'"“”'|\|”||””I”"‘"""”|”||‘|”||‘“‘"""”||\"H”"‘"“‘"“”"\|”|”||\|"""“"‘||\||\||‘||\||‘“"""'”l”m||\|"“‘"""”I|‘|”|”|I\"“'-""”IH|”||“l"”"““‘IIH”"“N“‘
Ul I I I [ Ul I Jf Il i

i il il il il
Wl gl gl

230.891 ¥
Al 0.0500 s 230.085 ¥

History |Normal

231.844 ¥
14 7447 A

Figure 18 — Test 1: Positive Step Change (+50 degrees)
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Edge CH1 +
futo -36 ¥

231.152 ¥ 231,163 ¥
230 554 ¥ 14.1948 A

Figure 19 — Test 1: Negative Step Change (-50 degrees)
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Edge CH1 4 History |Normal
Auto -35 V 1 1.25M

231.213 ¥
14.8088 A

Edge CH1 4+ History |Normal
huto 35 ¥ 1 1.25MS/s

"'"”||””|||||””|||”"""'_-'i"'-‘"'"””|||||””|||||””"“'“""'“""”""‘N”“|”””||||\|‘”'""“-“"""“""N\|\||||‘|‘|‘||||\|\|‘"“‘“""“-“’""|‘|\||||||‘|‘||||||\|\"“""“"-"""‘“-"""‘Nlll””|‘||||\|\|‘"“"‘- - -”'"I\I\”“m””|||HI\N"“-‘“‘—"""""HI\I\|||||””||||||\I\I||'-"—““!""“‘"J|!I\I\|||||”|‘||||||}|\III'"‘“"""““""\I\I\|||””H|||”

y A i . il i
|||\I\|‘||m””||||“‘||II||mmlin‘mnl\I\I\||“Hu‘||||‘|“\||II\|\rmw-'mn||\I\||||||‘|H""”|‘||||II\nm-v«m\|\II|||””||"||‘”|||||I\Iuinm-imnI\II||‘|‘”||||““m||\I\|\mni-mm\|II|||m|||||””"||||\lun ur||\I\|||||”|‘||"m”||||I|urmmmnnI\||||‘””||||““1||II\|m-im\|\I\II||‘lH‘"||‘|‘|“"l\I\|\lmmnﬂnllll|””|||||h”||

23 .13B Y 231.292 ¥
230168 V 14.7379 A

Figure 21 — Test 2: Negative Step Change (-50 degrees)
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6.6.5 Protection — Frequency change, RoCoF Stability test

The requirement is specified in section 11.3, test procedure in Annex A.1.2.6 (Inverter connected) or Annex A2
A.2.2.6 (Synchronous). Confirmation is required that the Micro-generating Plant does not trip for the duration
of the ramp up and ramp down test.

The following sub set of tests should be recorded in the following table.

Ramp range Test frequency ramp: Test Duration Confirm no trip
49.0 Hzto 51.0 Hz +0.95 Hz/s 2.1s No trip occurred
51.0 Hz t0 49.0 Hz -0.95 Hz/s 2.1s No trip occurred
Note:

During the test, the LFSM-O function was activated.

12000.00 51.50
11000.00
10000.00 51.00
9000.00
8000.00 50.50
__7000.00 _
?_' 6000.00 50.00 il
o
5000.00
4000.00 49.50
3000.00
2000.00 49.00
1000.00
0.00 48.50
73 74 75 76 77 78
Time [s]
—P_[W] =——F_[Hz]
Figure 22 — Positive Frequency Drift (+0.95 Hz/s)
12000.00 51.50
11000.00
10000.00 51.00
9000.00
8000.00 50.50
__7000.00 _
% 6000.00 50.00 il
w
5000.00
4000.00 49.50
3000.00
2000.00 49.00
1000.00
0.00 48.50
29 30 31 32 33 34
Time [s]
—P_[W] =——F_[Hz]

Figure 23 — Negative Frequency Drift (-0.95 Hz/s)
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Test Report No.: HC2412240307GC04

6.7 Limited Frequency Sensitive Mode — Overfrequency test

This test should be carried out in accordance with A.1.2.8. The test should be carried out using the specific
threshold frequency of 50.4 Hz and Droop of 10%. The measurement tolerances are contained in A.1.2.8.

Test sequence at Measured Active Frequency Primary Power Active Power
Registered Power Output Source Gradient
Capacity >80% [W] [HZ] W] Droop
Step a)
50.00Hz + 0.01Hz 10052 50.00
Step b)
50.45Hz + 0.05Hz 9952 50.45
Step ¢) o
50.70Hz + 0.10Hz 9370 50.70 8.60%
Step d) o
51.15Hz + 0.05Hz 8480 51.15 10600 10.12%
Step e) s
50.70Hz + 0.10Hz 9367 50.70 10.15%
Step f) o
50.45Hz + 0.05Hz 9951 50.45 8.57%
Step g)
50.00Hz + 0.01Hz 10052 50.00
1st Droop 9.520¢
(calculated using frequency and power between steps d) & b)) e
d
Q 2" Droop 9.52%

(calculated using frequency and power between steps f) & d))

Test sequence at Measured Active Frequency Primary Power Active Power
Registered Power Output Source Gradient
Capacity 40% - 60% W] [Hz] W] Droop
Step a)
50.00Hz + 0.01Hz 4971 50.00
Step b)
50.45Hz + 0.05Hz 4903 50.45
gct)e?oﬁ)z + 0.10Hz 4410 50.70 10.14% Y
g;e&ﬂ)z + 0.05Hz 3514 51.15 5300 10.04% 2
gct)e?oﬁ)z + 0.10Hz 4410 50.70 10.04%
?(t)e%)Hz + 0.05Hz 4903 50.45 10.14% 4
Step g)
50.00Hz + 0.01Hz 4973 50.00

1st Droop 10.08%

(calculated using frequency and power between steps d) & b)) '
nd
21 Droop 10.08%

(calculated using frequency and power between steps f) & d))

Note:

*  Test according to Annex A.1.2.9. Frequency/time plots attached (see Figure 24 & Figure 9)

1) Droop calculated using frequency and power between steps c) & b)
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2 Droop calculated using frequency and power between steps d) & c)
3)  Droop calculated using frequency and power between steps €) & d)

4 Droop calculated using frequency and power between steps f) & €)

10300.00 51.40
10100.00 5120
9900.00

_ 51.00

= 9700.00

5 5080 &

a 9500.00 80 T,

g

3 )

O 9300.00 50.60 S

: 5

2 9100.00 s040 ©

a. w

0 8900.00

£ 50.20

< 8700.00

S 8500.00

©

3 8300.00 49.80

= 0 60 120 180 240 300 360 420

Time [S]

Measured Active Power Output [W]

Frequency _[Hz]

Figure 24 — Test sequence at Registered Capacity >80%

5300.00 51.40
5 5100.00 5190
+ 4900.00 —— 1 VS SN & UGS SOS S s
2 51.00
5 4700.00
© =
3 4500.00 080 T
2 =
o

S 4300.00 50.60 €
Q [J]
= g.
i)
& 410000 soa0 8
3 3900.00
5 50.20
& 3700.00
Q
= 3500.00 50.00

3300.00 49.80

0 60 120 180 240 300 360 420
Time [S]

Measured Active Power Output [W]

Frequency_[Hz]

Figure 25 — Test sequence at Registered Capacity 40% - 60%
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6.8 Power output with falling frequency test

This test should be carried out in accordance with A.1.2.7.

Test sequence Measured Active Frequency Primary power
Power Output [W] [Hz] source [W]

Test a) 50 Hz + 0.01 Hz 10066 50.00 10331
Test b) Point between 49.5 Hz and 49.6 Hz 10055 49.55 10288
Test c) Point between 47.5 Hz and 47.6 Hz 9911 47.55 10030

@ 12000.00 50.50

2

3  11000.00

(%]

g) 10000.00 20.00

a 9000.00

> 49.50

©

£ 8000.00 -

& 7000.00 1900 =

5 oy

S — 6000.00 S

5% g

© ™ 5000.00 4850 &

o i

2 4000.00

o 48.00

9 3000.00

k&

< 2000.00

= 47.50

5 1000.00

3 0.00 47.00

= 0 100 200 300 400 500 600 700 800 900

Time [s]
Measured Active Power Output [W] Primary power source [W] Frequency [Hz]

Figure 26 — Power output with falling frequency at Test a) »Test b) — Test c)

Note:
The operating point in Test (b) and (c) shall be maintained for at least 5 minutes.

6.9 Re-connection timer

Test should prove that the reconnection sequence starts after a minimum delay of 20 s for restoration of voltage
and frequency to within the stage 1 settings of Table 2. Both the time delay setting and the measured delay
should be provided in this form; both should be greater than 20 s to pass. Confirmation should be provided that
the Micro-generating Plant does not reconnect at the voltage and frequency settings below; a statement of
“no reconnection” can be made.

Time delay Measured Checks on no reconnection when voltage or frequency is brought to just
setting delay outside stage 1 limits of table 2.
At 1.16 pu At 0.78 pu At47.4 Hz At52.1 Hz
30s 50.6s (266.2 VLV (180.0V LV
connection) connection)
Confirmation that the Micro- No reconnection | No reconnection | No reconnection | No reconnection
generator does not re-connect. occurred occurred occurred occurred
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6.10 Fault level contribution

These tests shall be carried out in accordance with EREC G98 Annex Al A.1.3.5 (Inverter connected) and
Annex A2 A.2.3.4 (Synchronous). Please complete each entry, even if the fault contribution is zero.

For machines with electro-magnetic output For Inverter output
Parameter Symbol Value | Time after Volts Amps
fault
L1: 67.7 L1: 8.7
Peak Short Circuit current ip -- 20 ms L2: 58.8 L2: 13.2
L3: 57.6 L3: 135
L1: 48.1 L1: 0.6
Initial Value of aperiodic current A -- 100 ms L2: 47.8 L2: 04
L3: 48.0 L3: 0.7
L1: 48.8 L1: 0.6
Initial sxmmetrlcal short-circuit e _ 250 ms L2: 485 L2: 04
current
L3: 485 L3: 0.6
L1: 48.6 L1: 0.5
Decaying (aperlodli) component of inc _ 500 ms L2 494 L2: 05
short circuit current
L3: 48.1 L3: 0.5
Reacta*nce/ReS|stance Ratio of X/ _ Time to trip 0.057 In seconds
source
Note:

For rotating machines and linear piston machines the test should produce a 0 s — 2 s plot of the short circuit
current as seen at the Micro-generator terminals.

* Values for these parameters should be provided where the short circuit duration is sufficiently long to enable
interpolation of the plot
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6.11 Logic interface (input port)

Confirm that an input port is provided and can be used to reduce the Active Yes
Power output to zero

Provide high level description of logic interface, e.g. details in 9.4.3 such as AC Yes
or DC signal (the additional comments box below can be used)

Note:
For details see “Additional comments.” Below.

500 \I"I 4 20,0 4 1 Edge CHZ + History |Normal
o huto 195 ¥ 1 1.25M:

230132 ¥ Rms(G3) 231.091 @) 4DJT£2 =

14.3750 A - J4div

Figure 27 — Test ceasing active power output using logic interface

6.12 Self-Monitoring solid state switching

No specified test requirements. Refer to EREC G98 Annex Al A.1.3.6 (Inverter connected).

It has been verified that in the event of the solid state switching device failing to
disconnect the Micro-generator, the voltage on the output side of the switching N/A
device is reduced to a value below 50 V within 0.5 s.

Note:
The PGU used electromechanical relay to disconnect from the grid. No solid-state switching device available.
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6.13 Cyber security

Confirm that the Manufacturer or Installer of the Micro-generator has provided | Yes.
a statement describing how the Micro-generator has been designed to comply | panufacturer's declaration
with cyber security requirements, as detailed in 9.7. provided. See Annex 2 -

Manufacturer's declaration
regarding Cyber Security.

Additional comments.

High level description of logic interface:

The PGU equipped with a logic interface for ceasing active power output within 5 s following an instruction
being received. The following is a possible configuration (if another configuration is required, this can be agreed
with the manufacturer):

DRM Schematic Diagram of The Circuit

Inverter DRED
connection Auxiliary DRED test circuit DRED

DRM1/5
S5 | sL_

DRM2/6 M M
Lse | |

DRM3/7 ™ g5
| sz | s3 ;g

DRM4/8 rpre dh A\
a S8 _1_5}
— .,_/ —

REF GEN/0O M

15K

S0 L AAN———4

»
o
\—‘

COM LOAD/0 ~

Software Control Logic+

By operating the DRM1, DRM2, DRM3, DRM4 switches, making it in a certain state of 0
and 1, the software is controlled to complete the control within 5s, and the specific control
logic is as follows; For example, when the switch is in the 0000 state, the inverter outputs 100%
of the maximum power.«

FYI: If you have any questions, please contact the manufacturer<

& 8¢ 4 2¢ 1< & outputs’ |
Ordinal DRM4< DRM3¢ DRM2¢ DRM1< Decimalism¢ Max ¢
number< output
power<

1< 0« 0« 0« 0< 0« 100% ¢
24 0« 0< 0« 14 14 %< ¢
3¢ 0« 0< 1< 0< 24 30%< ¢
L 0« 0< 1< 14 3¢ %< ¢
5 0« 1< 0« 0< 4 600« ¢
6< 0« 1< 0« 14 54 %< ¢
7 0« 1< 1< 0< 6 30%< ¢
8¢ 0« 1< 1< 14 7 0%« ¢
g< 14 0¢ 0« 0< 8¢ 100%< ¢
10 14 0¢ 0« 14 gs 100%< ¢
11« 14 0¢ 1< 0< 104 100%< ¢
12¢ 14 0¢ 1< 14 114 100%< ¢
13¢ 14 1< 0« 0< 124 100%< ¢
14¢ 1< 1< 0« 14 13¢ 100%< ¢
15¢ 1< 1< 1< 0< 14¢ 100%< ¢
16¢ 1< 1< 1< 14 15¢ 100%< ¢
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Annex 1 - Loss of Mains test according to BS EN 62116

No. Peur? Reactive Pac® Qac® Run on Peut Actual Vbc Remarks ¢
load time
(% of EUT (% of QL (% of (% of (ms) (W) Qr V)
rating) in 6.1d)1))  nominal) nominal)

1 100 100 0 0 159 10000 1.012 643 Test A at BL

2 66 66 0 0 224 6600 0.976 485 Test B at BL
3 33 33 0 0 171 3300 1.005 296 Test C at BL
4 100 100 -5 -5 164 10000 1.038 643 TestAatIB

5 100 100 -5 0 150 10000 1.065 643 TestAatIB

6 100 100 -5 +5 146 10000 1.091 643 TestAat B

7 100 100 0 -5 161 10000 0.986 643 TestAat B

8 100 100 0 +5 174 10000 1.037 643 TestAatIB

9 100 100 +5 -5 145 10000 0.939 643 TestAatIB
10 100 100 +5 0 150 10000 0.964 643 TestAat B
11 100 100 +5 +5 161 10000 0.988 643 TestAat B
12 66 66 0 -5 224 6600 0.951 485 TestB at IB
13 66 66 0 -4 224 6600 0.956 485 TestB at IB
14 66 66 0 -3 224 6600 0.961 485 TestB at IB
15 66 66 0 -2 224 6600 0.966 485 TestB at IB
16 66 66 0 -1 224 6600 0.971 485 TestB at IB
17 66 66 0 1 224 6600 0.981 485 TestB at IB
18 66 66 0 2 224 6600 0.985 485 TestB at IB
19 66 66 0 3 224 6600 0.990 485 TestB at IB
20 66 66 0 4 224 6600 0.995 485 TestB at IB
21 66 66 0 5 224 6600 1.000 485 TestB at IB
22 33 33 0 -5 144 3300 0.979 296 TestC atIB
23 33 33 0 -4 144 3300 0.984 296 Test C at IB
24 33 33 0 -3 148 3300 0.989 296 Test C at IB
25 33 33 0 -2 152 3300 0.994 296 TestC atIB
26 33 33 0 -1 157 3300 1.000 296 TestC atIB
27 33 33 0 1 165 3300 1.010 296 TestC atIB
28 33 33 0 2 155 3300 1.015 296 TestC at IB
29 33 33 0 3 147 3300 1.020 296 Test C at IB
30 33 33 0 4 146 3300 1.024 296 TestC atIB
31 33 33 0 5 136 3300 1.029 296 TestC atIB

Additional tests required if any of the recorded run-on times of tests No. 4 ~ 11 longer than that of test No. 1:

32 100 100 -10 -10 154 10000 1.067 643 TestAatIB
33 100 100 -10 -5 139 10000 1.096 643 TestAatIB
34 100 100 -10 0 158 10000 1.124 643 Test A at B
35 100 100 -10 +5 174 10000 1.152 643 TestAatIB
36 100 100 -10 +10 153 10000 1.179 643 TestAatIB
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37 100 100 -5 -10 142 10000 1.010 643 TestAatIB
38 100 100 -5 +10 143 10000 1117 643 TestAatIB
39 100 100 0 -10 150 10000 0.960 643 TestAatIB
40 100 100 0 +10 147 10000 1.061 643 TestAatIB
41 100 100 +5 -10 158 10000 0.914 643 TestAatIB
42 100 100 +5 +10 146 10000 1.011 643 TestAatIB
43 100 100 +10 -10 152 10000 0.873 643 TestAatIB
44 100 100 +10 -5 146 10000 0.897 643 TestAatIB
45 100 100 +10 0 144 10000 0.920 643 TestAatIB
46 100 100 +10 +5 146 10000 0.943 643 TestAatIB
47 100 100 +10 +10 165 10000 0.965 643 TestAatIB

& Peur: EUT output power.

b Pac: Active 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.

d  BL: balance condition, IB: imbalance condition.
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Annex 2 - Manufacturer's declaration regarding Cyber Securit

AUXSOL Ningbo AUX Solar Technology Co., Ltd,
No. 17 Fenglin Road, Cichang Town, Jiangbel District, Ningbo Cily, Zhejiang
Province, China

Manufacture’s declaration in accordance with the requirements of

G99-Amd.10 (2024-03) standard Sec.s 9.1.7 regarding

“Cyber Security”

We AUXSOL declare under our sole responsibill y that the prod ferred to below,

Hybrid solar inverter:
\

ASG-5TL-ZH, ASG-6TL-ZH, ASG-8TL-ZH, ASG-10TL-ZH,
ASG-12TL-ZH, ASG-15TL-ZH, ASG-20TL -ZH

in the name of the C y declares the following
1)The Hybrid solar inverter include a system of internal and external loglc c as 12ed In
the following scheme:
Battery Moter I Stick logsor

Wifi/Bluotooth

s

_—

sL |
WPouoml coaputar Web)
AUXSOL Cloud Server
ssL

-‘ Mobilo phone
Application
—
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AllXSOl- Ningbo AUX Solar Technology Co.. Lid.

No. 17 Fenglin Road, Cichang Town. Jiangbel District. Ningbo City, Zhejiang
Province, China

where the main components Involved and thelr main functions are explained in the following table:
ym/i ing Junction locotion
S PR Send control Instructions from the user 1o
EMS s . PMS and report the current status data of | Communication
- the Inverter to the user
Battery Management Send battery voltage, current,
"e System status, and other data to EMS Banary
gaviss L Receive data from EMS for power control on
PMS e * the DC and AC sides, and return status data | Inverter
Sysem on the DC and AC sides to EMS
Transmission of data to cloud server,
Gate-W, logge:
i 224 reception of commands from user X '
Electrical parameters measures, such as
Met AC Met rt of Loa
= M feed power, current, voltage Grid pol dport

2)All ¢ s b i | of the inverter, and between EMS and meter, take place via

appropriate serial lines (RS485) and are not directly connected to any device or system outside the inverter.

3)The lon port b the and the outside Is only composed of optional stick logger on the
machine; And the ¢ ation method b the i and the ide world can be selected according
to customer requirements, such as Wifi or Bluetooth.

4)The direct receiver/sender of communication with the inverter is AUXSOL Cloud Server. in this

case,communication security is ensured by using TLS teﬁnomﬂng software-hardware encrypted
¢

computing capabilities, AUXSOL Cloud delivers a secure andﬁb\:k platform, wnmem for diverse scenarios.

.\:\

S5)Based on the above concepts, AUXSOL Cloud has launchd the Conﬂdcmla Mion, providing integrated Al
security and privacy protection mechanisms that span me ,umre Ifecycle of e'model data and cover end-to-
cloud scenarios. In any case, all communication betweeh t Q&% rver and the subject/parties is
protected by SSL technology to achieve the goal of lmpro\hhg erﬁ o}juﬁumanon security at the root.

Date: 2025/03/07

Signature:
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Annex 3 - CE declaration

LVvD

intertek

Tatad Quality, Assured.

Test Verification of Conformity
Verification Number: 240625060GZU-VOC001

On the basis of the tests undertaken, the sample<s=> of the below product has been tested by an accredited 3rd party laboratory in
accordance to the referenced specification<s=>fstandard=<s> at the time the tests were carried out. This verification s part of the full
test report<s> and should be read in conjunction with it <them:.

This document can be used in support of a claim in meeting relevant EU legislation and mandatory Conformity Marking. And in
accordance with EU / UK law, the claim is the sole obligation of the Manufacturer/ Importer.

Applicant Name & Address: MNingbo ALK Solar Technology Co., Ltd.
Mao. 17 Fenglin Road, Cicheng Town, liangbei District, Ningbo City, Zhejiang Province,
China

Product Description: Hybrid solar inverter

Ratings & Principle See APPENDIX: Test Verification of Conformity

Characteristics:

Models/Type References: ASG-STL-ZH, ASG-6TL-ZH, ASG-ETL-ZH, ASG-10TL-2H,

ASG-12TL-ZH, ASG-15TL-7H, ASG-20TL-7ZH

Brand MNames: AUXSOL

Specification<s>/Standards: IEC/EM 62108-1: 2010 Safety of power converters for use in photovoltaic power
systems — Part 1: General requirements
IEC/EM 62108-2: 2011 Safety of power converters for use in photovoltaic power
systems — Part 2: Particular requirements for inverters
IEC 62477-1:2022
EMN B2477-1:2012 + A12:2021 Safety requirements for power electronic converter
systems and equipment Fart 1: General

Low voltage Directive 2014, 35/EU

Verification lssuing Office Name Intertek Testing Services Shenzhen Ltd. Guangzhou Branch

& Address: Room 02, & 101/E201/E301/E401/E501/E601/ET01/ERD] of Aoom 01 1-8/F., No. 7-2.
Caipin Road, Science City, GETDD, Guangzhou, Guangdong, China

Date of Tests: 0d Jul 2024 - 25 Jul 2024

Test Report Numbens): 240625060GZU-001, 240625060G2U-002, 240625060G2U-003

Additional information in Appendix.

;]es.—v\ iuv
Signature

Name: Jason Fu
Position: Supervisor
Date: 09 August 2024

Thia for tha of| andita Chat. Inisrink's reuporn ity ard lisbility srs limited in the berm.

anzicorditiann of tha SgrERImanT. Inbetak nwGTeL iS |y (D ERY AT, AT SN b the CHEnt I SEorancs Wit He SETeRT, kar Sy I, SRR o dAmagE coaucned by the i of tth.

‘Werilcaon. Qrily the Chant is ssthonssd to perme copying o s busen of S Ver ficatian. Ty U of the Intentek nama orans ol i ks for the e ar sders st of the teed matenal,

praduct or sarvios rand Ak ba writing by inbarsel: in ks Verificaiion are relwani ooy i the nampls eteinpeched. Thiv
S ok brglly pendict, or wrvca in an insarisk

Intertek Page 103 GFT-0F.11a (09 March 2024}
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Intertek

Tatal Quality, Assured.

APPENDIX: Test Verification of Conformity

This is an Appendix to Test Verification of Conformity Number: 240625060G21U-VOC01

Ratings & Principle Madel | nsestizn ASGETLZH | ASG-8TLZH
Characteristics:: BV Input
Mz input voltage 1000V
MPPT voltage range 170900V
Maw input current 1684164 | 26Af26A0
Max. short circuit current 204/20A [IEEET)
Input Battery
Battery type Li-ion
Battery voltage range 180-800V
Macharge/discharge current I0AS30A
Output AC {Grid side)
Rated output power SkW kW kW
Max. apparent output power S.0kVA BOKVA B.0kVA
Rated grid voltage 3/W/PE, 3800400V
Rated grid frequency S0Hz,/60Hz
Max output current 1144 | 13.6A | 18.24
Power factor =099 default |0.8 leading...0.5 lagging)
Input AC | Grid side]
Rated input power kW akwW BlkW
Maw. input power 10kW 12k 16kKW
Ma input current 15.24 1828 24,24
Rated input voltage 3/N/PE, 3B0/400V
Rated input frequency S0fe0Hz
Output AC (Back-up)
Rated output power Skw | kW | Bk
Max output current LA | 9.1A | 12.1A
Rated output voltage IR0V 00V
Rated frequency S0/60Hz
Ambient termperature range -30...+60°C
Degree of protection IPEE
Software Version DSP: ABDS0; ARM: A3023
esen T
Signature

MName: Jason Fu

Position: Supervisor

Date: 09 August 2024

Thin Vardcation i for e eectustve uue of interset's dient and i provided FUMEant iz the AETRETEE bete sen intertek and b Chart. Intertek’s rewom Rty and Rability are bmited to the e
ansiconditions of e agresment inberiek s oo liabiity (o aey parsy, oer Sun b e Chent in sccordence with the sgresmens, ko sy o, sxperms or demage occacned by e e of thin
‘Wrification. Cinly Hhe Chant is scthorised b permit copying or diviribusion of his Verfication. Ay e of the inieriek name or ane of H srk for e eleor sdversssment of the ieced material,

product or serdce munt A be sERrcved in wiiting by inbersek:. Tha stsaressom mnd i mpertion rmsk risrenced in thin Veriication are relevant ok (o the semple eeesingpeded. Thi
Werthcasion by tus o e gl that {he rasenial, BISEUCt, S BVCE [N oF MK svar Seen srdsr n Insertek carSication program.

Intertek Fage 20f 3 GFT-0F-11a (09 March 2024)
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Intertek

Tatal Quality, Assured.

APPENDIX: Test Verification of Conformity

This is an Appendix to Test Verification of Conformity Number: 240625060GZU-VOC001

Ratings & Principle odel ‘ ASG-10TL- ‘ ASG-12TL- ‘ ASG-15TL- ‘ ASG-20TL-
Characteristics: IH IH IH IH
PV Input
Mz input voltage 1000V
MPPT voltage range 170900V 170-900V
Mz imput current 26A/26A 364364
Max short circuit current 3247324 A5A/45A
Input Battery
Battery type Li-ion
Battery voltage range 150-8D0V
Macharge/discharge current 30A/30A [ 2x304/ 2304
Output AC (Grid side]
Rated output power 10kW 12kw 15kW 20kW
Maix. apparent output power 10kVA 12kVA 15kVA 20kVA
Rated grid voltage 3/M/PE, 380W/a00V
Rated grid frequency S50Hz,/B60Hz
Max output current 22.TA | 27.3A | 34.1A | 4558
Power factor =00.99 default (0.8 leading...0.5 lagging)
Input AC |Grid side)
Rated input power 10kW 12w 15kW 20k
Mz input power 20w 24w 30k A0kWwW
Maw input current 30.3A 3644 45 54 4554
Rated input voltage 3/N/PE, 380400V
Rated input frequency S0/60Hz
Output AC [Back-up)
Rated output power 10kW 12kW 15kW 20kW
Max. output current 1524 18.24 2278 30.3A
Rated output voltage IBOV/A000
Rated frequency S0/60Hz
Ambient temperature range -30...+60°C
Degree of protection IPEE
Software Version DSP: ABDS0; ARM: A3023
_/Jda-v'\ S
Signature

Name: Jason Fu
Pasition: Supervisor
Date: 09 August 2024

Thin Marication i for the suciosive uis of Inberset's dlien and i provided purisant io i agressent bebwsas inserisk an i Chani. Inisrisk's o By and lisbility sne svied o the berm.
an coneitians of e agrEErTen. Inbersek awEnes 5 [ty D ARy R, DT S b the CHENE In Scondence with e sEreTe, dramy o, SEeme o dumage oooned by S e of thi
“Werifeason Only S Chert L ssthor asd o penT copying oF i Buson of thi Verficatian., ATy Lse of the inierel name or ane of i ek for the ule ar sdvers sament o the teued material,
praduct or sarsics muni-fink be spproved in wiiting by inbersskc The sbesraaion an stk /impeciion sk mhsrenced in i Verificsiion are relevani ooy o the mpls eteginpsched. Thiu
“erificasion by st e ot imgly et fhe maserial, prodiuc, or wrice i or s sver been srder an inserisk oarification prograr.

Intertek Fage 30f3 GFT-0F-11a (09 March 2024)
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EMC

PR Sherzhen Nore Testing Center Co, Ltd,

CNAS BaA  sauth, No.1, Bullding 10, Msgueling Industris! Zone, NTC
TE3TING Nanshan Shenzhen, Guangdong, 518057, China
cNAsLsoas TEL: +86-755-33525266 Web: www.ntc-c.com

Nare
Testing Center

CERTIFICATE OF CONFORMITY

Electromagnetic Compatibility Directive 2014/30/EU
Certificate No.: SZNTC2406026EV00

Applicant ¢ Ningbo AUX Solar Technology Co., Ltd.

Address : No. 17 Fenglin Road, Cicheng Town, Jiangbel District, Ningbo City,
Zhejiang Province, China

Manufacturer : Ningbo AUX Solar Technology Co., Ltd.

Address : No. 17 Fenglin Road, Cicheng Town, Jiangbel District, Ningbo City,
Zhejlang Province, China

Factory : Ningbo AUX Solar Technology Co., Ltd.

Address : No. 17 Fenglin Road, Cicheng Town, Jiangbel District, Ningbo City,
Zhejiang Province, China

E.U.T. : Hybrid solar inverter

gand Name  : AUXSOL

Model No. : ASG-20TL-ZH, ASG-15TL-ZH, ASG-12TL-ZH, ASG-10TL-ZH,

ASG-8TL-ZH, ASG-6TL-ZH, ASG-5TL-ZH

Test Report No. : SZNTC2406026EV00

Standard : ENIEC 61000-6-1: 2019
EN IEC 61000-6-2; 2019
EN IEC 61000-6-3: 2021
EN IEC 61000-6-4: 2019
EN 61000-3-12: 2011
EN IEC 61000-3-11: 2019

C€

The cenificata of Gorformily is beded on 8 evaduation of a sampha of the above menticned product. Technical repart and
documentation are et the sppifcant's disposal. This is %o cartify that the tested sample is i canformiy wih all provisions of Annex |
of Counch Dirsetive 201430, in its kstest amended version. refarred to EMC Dimctive. The cartificale does nat imply
assessment of the groduction and does nat permit the Lse of Lab's (ega.

e S
= " i’ [ 5
ol

July 15, 2024

Ramark: The GE Marking may ba usaed cnly i all relavant anc effoctive EC Directives ane compled with,
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Note:

Annex 4 - Proof of conformity of the protection rela

The full version of the attached document is available at the laboratory for reference.

Relay model: HF161F-40W

Test Report No.: HC2412240307GC04

Zertifikat Certificate
5 ®
TUVRheinland
Zertifikat Nr.  Certificate No. Blatt  Sheer
R 50475730 0006
Thr Zeichen Client Reference Unser Zeichen Qur Refe A 1 d Date of Issue
H.8.J 01-LHF~ 50399690 004 20.04.2022 (day/moiyr)
Genehmigungsinhaber License Holder Ferti; iitte M ing Plant
Xiamen Hongfa Electroacoustic Refer to latest revision
Co., Ltd. of the annex list of factories
No. 91-101, Sunban South Rd.
Jimei North Ind. District
Xiamen
361021 Fujian
P.R. China
Priifzeichen Test Mark Gepriift nach  Tested ace. to
Type Appeoved EN 61810-1:2015+A1
Satety IEC 61810-1:2015+A1
Ragsia: Prodecnon
Survediance
v coem
1D 11112215
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
Relay (Electromechanical Elementary Relays)
as page 0001
Change
Test Requirement : See above
Additional ratings for
Type Designation : HF161F-40W xHTFf
x,f = See appendix 1,1 (HF)
Rated Contact Voltage : 277VAC
Rated Contact Current :1)50A
2)Making 20A (100ms)
Loading 50A (800ms)
Breaking 20A (100ms)
3)Making S50A (900ms)
Breaking 20A (100ms)
Electrical Endurance :1)6000(B5°C)
2) 3) 50000(85°C)
Remark:
Appendix 1,1 dated on 2022-04-06 replaces Appendix 1,1
dated on 2021-03-10.
ANLAGE (Appendix): 1,1
Dem Zervifikas legt wnsere Praf- undl:mﬁ.lmmwﬂmuwudfmdu
des Produktes mit den oben
i Landern, tn denen das Prodwks in lcrkdlrgfhmdlr werden soll, mﬁm Zertifizierungsstelle

betrachter werden. Die Herstellung des zerifiziersen Produkses wird aberwacht.
M(mﬁmnubmdanmt Testing and Certification chnlmmmdnam by
of the product with the resting reg d above. Any Nfong
requirements in countries where the product ugqurobcmarhn-dlwwm be consid
addamm!h The manufocturing of the certified product is subject 1o survelllance.

TUV Rheinland LGA Products GmbH, Tillystrafe 2, 90431 Niirnberg e i
hittg/faww. tav. ry E<mail- markcheck com Kenny Shi
Fax: +49 221 806-3935 5

=" B ot TV o gt s VS e ot e s

Page 57 of 65



'-YNS-1.CI° Test Report No.: HC2412240307GC04

TOUVRheinland - . -
Ol CERTCD TUVRheinland
Certificate No.  RS0475730 0006 Our Reference  01-LHF-50399690 004 Appendix No. 1.1
Constructional Data Form (CDF) for Electromechanical Elementary Relays Page 1 of 5
License holder : Xiamen Hongfa Electroacoustic Co., Ltd.
(full address) KNo. 91-101, Sunban South Rd., Jimei Narth Ind. District, Xiamen, Fujian 361021
P.R. China
Factory1 : Xiamen Hongfa Electroacoustic Co., Ltd.
{full address) Ko, 91-101, Sunban South Rd., Jimel North Ind. District, Xiamen, Fujlan 361021
F.R. China
Factory2 : Zhangzhou Hongfa Electroacoustic Co., Ltd.
{full address) Gangyuan Industrial District, Chenxiang, Changlal, Zhangzhou, Fujian, China
Type or Model Number : HF161F-40W xHTFf {See nomenclature on the last page)
Kind of device: Electromechanical elementary relays
Specification (contact-circuit )
Contact material AgESns
Rated contact voltage 2201250027 TVAC
Rated contact current #Making | ##Ma | "40 | 43 | #Making | ##Ma | S04 | #Makin | #8Ma
204 king A A 104, king g 204 | king
Loading | 40A Loading | 43/ Loadin | S0A
404 Brea 434 Breaki =] Brea
Breaking | "9 Breakin | "9 504 | king
204 208 g 104 104 Breakin 204
g 204
COS 4 1
LR —
Frequancy (Hz) 50/60Hz
Schematics for contact loading Single-pole: a
*ageerding io Tab 16 of EN §1810-1: 3015
Kind of contacts I(
Number of cycles for electrical 50000 | 10000 300 00 |6ooo | soooo
endurance / Frequency of operation 105°C 85°C
60 Cyclas/hour 360 Cyclas/hour
Mumber of cycles for mechanical 500 000 Cycles
endurance / Frequency of operation 10 800 Cyclas/hour
Duty factor 10%
TUV Rheinland Group License holder
Hﬂf.f“a Hﬂ Sandy Huang Xiamen Hongla Electroacaustic Co., Lid.
Data Signature Wame Company Stamp and Signature
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TUVRheinland * - 2 @

BIN CERTCO TUVRheinland
Certificate No.  R50475730 0006 Our Reference 01 -LHF-50399690 004 Appendix No. 1.1
Constructional Data Form (CDF) for Electromechanical Elementary Relays Page 2 of 5
Type of interruption l full-disconnection

Note:

“the overload and endurance test are in accordance with clause 2.2 and 2.1 of annex G of IEC 62368-1:2018
# Making 100ms, Loading 800ms, Breaking 100ms

## Making 900ms, Breaking 100ms

TUV Rheinland Group License holder
Hﬂ éf”d Ltd Sandy Huang Xiamen Hongfa Electroacoustic Co., Ltd.
Date Signature Name Company Stamp and Signature
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TUVRheinland =
o A TOVRheinland®

Certificate No.  RS50475730 0006 Our Reference  01-LHF-50399650 004 Appendix No. 1.1
Constructional Data Form (CDF) for Electromechanical Elementary Relays Page 5 of 5

TYPE NOMENCLATURE:
HF1B1F-40W xHTFf

% stands for Rated Coil Voltage
DC Codl (VDC): 6 9; 12; 24

H stands for Contact Configurations
H = 1 normalty open contact
T stands for Contact Material

T= AgSnly

F  stands for Insulation Classfication par UL standards
F=Class F

1 slands far Special Code

Blank; Coil power{3.8W)
(967 k-Coil power(1.6W)

Remark:
First issue: 04.08.2020

Certificate is issued based on test report: 50399680 001
Second issue: 26.02.2021

Add new model and ratings based on test report: 503899590 002,
Third issue: 06.04.2022

Add new ratings based on test report: 50399690 002.

TUV Rheinland Group License holder
H“-f“a L‘-d Sandy Huang Xiamen Hongla Electroacaustic Co., Lid.
Data Signature Wame Company Stamp and Signature
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Annex 5 - ISO 9001 certificate

)

L\
CERTIFICATE OF REGISTRATION

Registration No.03822Q02812R0M \
Organization Code/Unified Social Credit Code:
91330205MA28159W69

>,

This is to certify that the Quality Management System of

Ningbo AUX Solar Technology Co., Ltd.

3' Audit Address: No.17 Fenglin Road, Cicheng Town, Jiangbei District, Ningbo, Zhejiang/Registered 3'

’ Address: No.17 Fenglin Road, Cicheng Town, Jiangbei District, Ningbo, Zhejiang, China
GB/T 19001-2016/1S0 9001:2015

has been audited to conform to
For the whole process of
design, development, production and after-sales service process of photovoltaic inverters
Date of Initial [ssuance:2022-4-14
Date of Certificate Update:2023-5-24 Date of Expiry:2025-4-13
i i ill pdt rEprain d d e certfied organization accepts at least one surveillance
: /\pericdof therghetificate in which the survelllance audit conforming mark is
£ e MSE\customer service by scanning QR code or visit www.wsf.cn
.CNEA. n dity $tatus and refated services.
, doids For atidn ] Issued by:M"‘ ’
> S N e T ¢
iR 2 AP EUT '
C iy Bl E L
“EA CNAS =sex
& ! atl” MANAGEMENT SYSTEM
‘ CNAS C038-M

P,

@O :

T P S L o W oD R g
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Annex 6 - Photo of the unit

Enclosure front view

eMesiveveeiioncagreeimestasrexiMEninds e o sty

EXEAR

Enclosure left view
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Enclosure right view

.145‘57:9]1512:4'50739@1230§s7aamv23458739mn:stﬁs"nsm\2345&7:9@\13&55139\234@
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Enclosure top view

Enclosure bottom view
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Internal view

»>>> End of Test Report «K«K«
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