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PRODUCT : PV grid-connected inverter
BRAND : SOLAX

MODEL : X1-MINI-1.5K-G4

Scope :

This report provides opinions for equipment compliance with the applicable
standards/regulations stated in the following section. The purpose of compliance
evaluation is to manifest that custom-made or imported equipment complies with the
requirements of relevant standards/regulations in terms of necessary functions and
settings. Local utility normally requires these opinions as a prerequisite for the first
synchronization approval.
The opinions are based on CSSC’s evaluation of the technical evidence provided by the
applicant and equipment manufacturer.

Standards/regulations :
Provincial Electricity Authority’s Regulation on the Power Network System Interconnection
Code B.E.2559 (2016)

Technical evidence :

Test results, product specifications and other related documents provided by the applicant
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Product description

Brand: SOLAX
Model:  X1-MINI-1.5K-G4

Technical specifications:

Output Input
Voltage 220/230/240V Max. voltage 450v
Frequency 50/60Hz nom. Voltage range 40 - 450V MPPT
Current 6.5A nom. Current 16Amax.
Power 1500W nom. Power 3000W max.

Remark: Referred to APPENDIX B.

Compliance case verdicts

Complied: Submitted result complies with the requirement.
Does not comply: Submitted result does not comply with the requirement.
N/A: Not Applicable

General remarks
This report shall not be reproduced, except in full, without the written approval of CES Solar Cells Testing

Center (CSSQ)

This report consists of the following documents:

= Test Compliance Validation Report

- APPENDIX Al. - List of documents from the TUV Rheinland (Shanghai) Co., Ltd.
- APPENDIX A2. - PEA Grid Code Compliance Table.

- APPENDIX B. - X1 Series User Manual 0.6kW - 3.3kW

- APPENDIX C. - TUV Rheinland’s Report No: CN23Y4BO 001.

- APPENDIX D. - Laboratory Accreditation Certificate No. CNAS L3038

This report is provided without representation, warranty, or guarantee of any kind, expressed, or implied, and
the CSSC provides no endorsement for any evaluated equipment, product, system or service described herein.
CSSC accepts no responsibility whatsoever arising in any way from any and all use and reliance on the

information contained in this report.
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Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
1 | Active power control A connect requestor must design an Active Power Control System to help maintaining | The inverter is able to decrease Complied @
(Topic No. 12.1). a specified voltage level. The system must be able to decrease the electric power the active power from 100% to 0%
from 100% to 0% on a 10% per minute manner. of nominal active power as well as

be able to 10% step decrease.

The interval time of decreasing the
active power from 100% to 0% is
596s.

See APPENDIX C. page 94,
12. Active power control and page
169
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Test Compliance Validation

Technical Consideration Criteria

Submitted result - Remark

Compliance verdict /
Technical comment

Reactive Power control
(Topic No. 8.1.2).

For a system with a converter, the power factor must be adjustable and controllable

as demonstrated in the table below.

Power Factor Adjustment and Reactive Electrical Power Control in System with

Converter

Voltage Level at the Ability to adjust the

Interconnection Point Power Factor at

rated power input

Reactive Power Control
Methods

1) Low Voltage

2) Medium or High
Voltage (Generation
Capacity < 500 kW)

0.95 lagging - 0.95
leading or better

At least one method:
A fixed displacement
factor cos 0

3) Medium to High
Voltage (Generation
Capacity >500 kw)

0.90 lagging to 0.90
leading or better

At least two methods:

1) A fixed displacement
factor cos 0

2) A variable reactive
power depending on the
voltage Q(U)

Generation Capacity < 500 kW
1. A fixed displacement factor

cos 0
1.1 The inverter is adjustable and
controllable at 0.95 lagging power
factor.
- 10% Pn:

150.6W and -51.7VAr
- 100% Pn :

1528.7W and -503.7VAr
1.2 The inverter is adjustable and
controllable at 0.95 leading power
factor.
-10% Pn :

155.7TW and 41.4VAr
- 100% Pn :

1528.7W and 507.8VAr
See APPENDIX C. page 76 - 78,
6.1. A fixed displacement factor

cos®.

Complied w
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Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
2 | Reactive Power control (Cont.) Generation Capacity > 500 kW N/A
(Topic No. 8.1.2). 1. A fixed displacement factor
cos 6

1.1 The inverter is adjustable and
controllable at 0.90 lagging power
factor.

1.2 The inverter is adjustable and
controllable at 0.90 leading power

factor.

This report is digitally signed only on the first page and does not need to be signed on all pages.
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REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark .
Technical comment
2 | Reactive Power control (Cont.) Generation Capacity > 500 kW N/A
(Topic No. 8.1.2). 2. A variable reactive power

depending on the voltage Q(U)
2.1 Voltage set point 0.93Vn -
0.90Vn

2.2 Voltage set point 1.07Vn -

1.10Vn
3 | Under/Over frequency In case that the frequency at the interconnection point is not between 47.00 Hz - Maximum trip time : Complied o
protection 52.00 Hz, the converter system must disconnect from the power system within 100 f < 47THz = 0.061s
(Topic No. 8.2). ms. f>52Hz =0.063s

See APPENDIX C. page 93,
11. Over/Under frequency and
page 165 - 166.
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Test Compliance Validation

Compliance verdict /
Technical Consideration Criteria Submitted result - Remark
Technical comment
4 | Voltage Fluctuation A connection requester must design, install, and regulate his equipment in the manner | Test procedure referred to Complied @
(Topic No. 8.3). that will not cause voltage fluctuation at the point of common coupling (PCC) that is IEC 61000-3-11
excess of the levels acceptable to PEA, as specified in the Voltage Fluctuation Pst (max) = 0.01

Regulation for Business and Industrial Customers shown in Attachment 3. The Voltage Plt (max) = 0.01
Fluctuation Regulation could be reviewed and re-considered from time to time.
See APPENDIX C. page 74,
PRC/PGQ-02/1998. The limits for the utility voltage at PCC less than 115kV are as 4. Flicker
follow:
Short-Term severity Values (Pst) not exceed 1.0
Long-Term severity Values (Plt) not exceed 0.8
A 61
FadnadHiy
ﬂ'lﬂ1mwmwm‘1ﬂnzw§m:ﬂzﬁzu (Pst) nazannuguussvedIinzn3uszozen (Pl

4 1 e a ) A4 & e "
lilﬂﬁ']‘l.lllﬂniﬂl!.idﬂ!ﬁJﬂHﬂ'}:!’ﬂﬂuﬂiﬁuﬂﬂNNﬁlﬂﬁ%‘.llﬂ\lﬂﬂl o ﬂ_ﬂ‘lﬂ‘]

szdunsadu Tilih Pst Plt
fiadoran

115 kV wiadin L0 0.8

NN 115 KV 0.8 0.6
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Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
5 | Harmonics A connection requester must design, install, and control his equipment in the manner | Test procedure referred to Complied @
(Topic No. 8.4). that will not cause frequency and current distortion at the point of common coupling I[EC61000-3-12
(PCQ) that is excess of the levels acceptable to PEA, as specified in the Harmonic %THDi (max) = 1.91%
Regulation for business and Industrial Customers shown in Attachment 4. The %THDv (max) = 0.05%
Harmonic Regulation may be reviewed from time to time. (at rated output power)

2nd - 33rd Current harmonics are in
limit in accordance with I[EC61727.

This report is digitally signed only on the first page and does not need to be signed on all pages.
Page 8 of 174



Compliance Evaluation Report cssc
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Test Compliance Validation

Compliance verdict /
Technical Consideration Criteria Submitted result - Remark

Technical comment

Current harmonics results according to IEC61727:2004.

5 | Harmonics (Cont.)
(Topic No. 8.9). ) a1919d 51 . Oodd Limits (%) Maximum value (%)

Fadmansznasrineiindmiudlilvidhswlaghigadesan » 3_9 < 4.0 order 3, 1.15
szauns e fuduafueiinuazdadiaveanszud (A rms) 11 - 15 <20 order 11, 0.14

figadeiaukv) | 2|3 ]a|s|e |7 s|ofwo]u]izfiafafisfief17[18]19
0.400 ag|3a|22|se|1ifa0| o8| 7|19f6fi6]s|s|s]6]|a]e 1r-21 <15 order 17, 0.14
11 and 12 13({s]lelioflals]|a|s|s]r]|2]elz]2]2|2]1]1 23 -33 <0.6 order 23, 0.00

22,24 and 33 nl7lsfolale|alz]z]sl2]s]2] 11|21

69 8.8|59043[7.3[33[a9|23]16]|16[a9|16faz]re| 1 | 1 16| 1 |1 Even Limits (%) Maximum value (%)

115 and above slaflsfafaa]o o33 fr|r|n
MR S2 2-8 <1.0 order 2, 0.29
Sadwannuiisueiuefinve s siud mivdlilihndlaqitgasedan 10 - 32 <0.5 order 10, 0.00

(FRmaszAUANITgUTITogRN)

sedunzasiu i AATiELET seTinT N AR e inuBaIs IRl Voltage harmonics results.
figadadan kv) WO (%) Az IUAY (%) Odd Limits (%) Maximum value (%)
Sudui dusiug 3-33 <40 order 7, 0.03
0.400 5 4 2
11,12,22and 24 4 3 1.75 . A
% ; R : Even Limits (%) Maximum value (%)
6 2.45 163 0.82 2-32 <20 order 2, 0.01
115 and above 1.5 I 0.5

See APPENDIX C. page 89 - 92,
10. Harmonic and waveform distortion
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Test Compliance Validation

Compliance verdict /
Technical Consideration Criteria Submitted result - Remark

Technical comment
6 | DC injection A connection requester possessing a converter system must design a protection Test procedure referred to Complied @
(Topic No. 8.5). system so that the direct current dispatched to the power network system at the IEEE1547.1-2005 clause 5.6
interconnection point will not exceed 0.5% of the rated current of the converter. Maximum DC current injection is

0.001A (0.015 % of 6.8A)
See APPENDIX C. page 75,
5. DC Injection and page 168.
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REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
7 | Low voltage fault ride through When encountering low voltage fault, a connection requester’s generator must not Generation Capacity < 500 kW N/A
(Topic No. 12.2). immediately disconnect itself from its power network system and stay connected fora | -
certain period of time. The voltage level at the interconnection point must be Generation Capacity > 500 kW N/A

maintained as follows:
The Period at which a Generator Must Stay Connected to Its Power Network
System during a Temporary Low Voltage Fault

Voltage Level at the Connecting Point | Time Duration (Second)
1) Low-voltage Not Required

2) Medium or High Voltage (Generation
Capacity < 500 kW)

3) Medium to High Voltage (Generation Required
Capacity >500 kW) (see below graph)
usodu (pu.)

1.00 ——

0.90 |-------
daelunlomrees

(Must not diseonnect)

0.00 v (Jud)

[} I1.1-5 1.50

Low Voltage Fault Ride Through Capability
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CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
Test Compliance Validation
Compliance verdict /
Technical Consideration Criteria Submitted result - Remark
Technical comment
8 | Under/Over voltage protection A connection requester’s power generating system must be able to disconnect from Maximum trip time: Complied @
(Topic No. 12.3). its power network system if the level on Line to Neutral voltage is out of the specified | V < 50% = 0.270s
level as detailed in the following table: 50% <V <90% = 1.964s
The disconnecting period when encountering over or under voltage. 110% < V < 120% = 0.128s
Voltage Level at the Disconnecting Period (Second) V2 120% = 0.029s
Connecting Point
V < 50% 0.3 See APPENDIX C., page 87 - 88,
50% <V < 90% 2.0 9. Over/Under voltage and page
90% <V <110% Stay connected 157 - 164.
110% < V < 120% 1.0
V > 120% 0.16

This report is digitally signed only on the first page and does not need to be signed on all pages.
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
9 | Anti-Islanding To prevent islanding while there is no power supply at the power network system, a Test procedure referred to Complied @
(Topic No. 12.4). connection requester’s generator must be capable to disconnect from the power [EC62116 with voltage level 220V
network system within one second (1s). (phase to neutral voltage)

Maximum run-on time:

1. Power 100% of rating,
Pr +5%, Qc 0% is 0.422s
2. Power 66% of rating,
Pr 0%, Qc +2% is 0.368s
3. Power 33% of rating,
Pr 0%, Qc +1% is 0.478s

See APPENDIX C., page 79 - 85,
7. Islanding Protection and page
95 - 144,

This report is digitally signed only on the first page and does not need to be signed on all pages.
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CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

Test Compliance Validation

Compliance verdict /

Technical Consideration Criteria Submitted result - Remark
Technical comment
10 | Response to utility recovery After the disconnection, if the power network system resumes to its normal state, the | Test procedure referred to Complied @
(Topic No. 12.5). connection requester’s generator must be able to wait about 20 seconds to 5 minutes | IEEE1547.1-2005 Clause 5.10
before re-connecting to the power network system. Reconnecting time:

50% <V <90% =126.9s
110% < V < 120% = 127.9s
and

f<47Hz =127.1s
f>52Hz =127.1s

See APPENDIX C., page 86,
8. Response to Utility Recovery
and page 145-156.

(1) The test results/information from an accredited third-party laboratory and are submitted to CSSC by the manufacturer/applicant. Compliance comments are provided based on the

submitted values and relevant details. Details of the accredited laboratory as APPENDIX D.
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REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX Al. List of documents from the TUV Rheinland (Shanghai) Co., Ltd.

TUV Rheinland (Shanghai) Co., Ltd. A TUVRheinland®
Member of TUV Rheinland Group Precisely Right.

Dear Whomit may concerns ,

For compliance test report evaluation, we herewith submit following documentations to CSSC:
1. Technical specification of product :  Manual.pdf

2. Testreport: CN23Y4BO 001 .pdf

3. Laboratory accreditation: CNAS L3038 certificate-EN.pdf
4. Table of compliance: Comply table.pdf

5. Documentation list: Confirmation letter.pdf

We appreciate your valued support and would like to offer any help and varied services in
the future.

With kind regards,
TUV Rheinland (Shanghai) Co., Ltd.
Allen Hu

Project Engineer
Solar & Commercial Products

TUV Rheinland {Shanghai) Co., Ltd. 10-15/F, Huatsing Building, tdEmbFER 777 F 882 Tel.:(+86)21-61081188

W s A (B ARAR No. 88, Lane777, wid 8 10-15 2 Fax: (+86)21-6108 1199
West Guangzhong Road, 4 2'00072 E-mail:info@shg.chn.tuv.com
200072 Shanghai, P.R. China i Webste: www.chn tuv.com

QMA30.105.11SHG_7 .1 Format of Notification of Test Result (Documentation incomplete)/ Revision date: 2008-05-14
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REPORT No.: CSSC/BOS/005

APPENDIX A2.

PEA Grid Code Compliance Table.

-,\r

SoLAa

SolaX Power Network Technology (Zheldiang) Co., Ltd.

FEA Crid code compliance table

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

Ttem | Diescrption PEA requirement Testresults /Comment Refer to Testreport{or Complied! Dioes
document)/ page not comply
1 Voltage and High woltage :115kV and 68kV Rated woltage:220/230,/240V, Refer to the name plate of | Complied
Frequency Medium voltage: 33kV and 22KV Rated frequency: 5060Hz productin report
Low voltage: 220V, 1 phase. The product only applied to the low voltage | CH23Y4BO 001 /Page 4
3B0W, 3 phase lewel grid.
Frequency: 50Hz
2 Harmonics Refer to [EC Total harmonic distortion:%THD {max? =1.91% | Refer to Testreport Complied
Current harmorics are in the limit according to | CH23Y4B0 001 /Page
IEC81727 2528
3 Voltage Refer to IEC Pstwvalue: Pstimap= 001 Eefer to Testreport Complied
fluctuation Plt walue: Pltimap= 0.01 CH23¥4B0 001 /Page 10
4 DT iryection Mot more than(.5% of inverter DT mgection valuefmad: 0.0014 of §.8184= Refer to Testreport Complied
rating current 0.015% of rated current CH23¥4BO 001 /Pagell
and 104
5 Reactive power | Installation Power More than Installation power less than S00kW Refer to Testreport Complied
control S00KR 0.8 Lag to 0% Lead fixed displacement factor(mas: CH23¥4BO 001 /Page
[y Fixed displacement factor Lagging: 095, Leading: 095 12-14
2y Variable reactive power depend
onvoltage

This report is digitally signed only on the first page and does not need to be signed on all pages.
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CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX A2. PEA Grid Code Compliance Table. (Cont.)

ltem | Description PEA requirement lestresults /Comment Refer to Test report{cr Complisd! Loes
dncument ) page notcomply
5] Active Power Adjustable power 104 each slep | Adjustable power 1% cach step rom 100406 | Refer Lo Testreport Complied
cantrol trom 100-0%; results within [Omin. CN23VIRO 001 /Page 30
and 103
7 Low voltage Tnstallation Power More than Less than SOOKW. no requirements Not applicable Not applicable
fault Rile SOUKW, Capability with PEA
through wave form
8 Under and Disconnect lime of PEA Under and Over vollage Urip time value (max ) Refer 1o Test report Conplied
Crver voltage Teg uirerment WVooaPe - Q2698 Sec CN23FARO 00] Page
protection VUM 03 Sec S W ORG 1O9%H See 23-24 and93-102
30 Y O0% 20 Sec Ll = 3 120P0 01273 Sec
1% = Vs 12006 — 1.0 See Vo120 - DUZRT Sec
Ve 1200 =016 Sec
9 Under and Diseonnect lime ol PEA Under and Over frequency irp tme value Refer Lo lestrepont Complied
Crveer frequency | requirement (max): CN23YIRO 0] Page29
protection f =47 Hz — 0.1 Sec f= 48 Hz — 0067 Sec and 101-102
152 [Tz =01 Sec 1 5] 1Tz = 00627 3ec
10 Anti-lslanding | 1Jisconncet time of PHA I'rip time value (max Refer to 'lest report Complied
requirement =1 See Max Prutl %, Pello, Qelfo. = 1302 Scc CMN23Y4B0O 00] ‘Page
PeuTtt%a, PrO%, Qcitlo, 348 Sec 15-21 and 28-77
Prur3ito, Prl%, Qe = 0342 3ec
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX A2. PEA Grid Code Compliance Table. (Cont.)

Item | Description PEA requirement Testresults /Comment Refer to Test report(or Complied/ Does
document) page notcomply
11 Reconnection | Reconnection time of PEA Reconnection time value: Refer to Test report Complied
to utility requirement = 20s to 3 mins After back to specified recovery voltagerange CN23Y4BO 001 /Page 22
recovery V=90 =126.9 Sec and 81-92
V=110% =127.9 Sec
After back to specified frequency voltage range
f=480Hz =1271 Sec
f=510Hz  =1271 Sec

Allen  Hu
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APPENDIX B.

X1 Series User Manual 0.6kW - 3.3kW.
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ISSUED DATE: March 9, 2023
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CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

APPENDIX B. X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

X

SOLA <

Solax Power Network Technology(Zhejiang) Co., Ltd.

Nao.288 Shizhu Road, Tonglu Economic Develapment Zone, Tanglu City, Zhejiang Province,
China.

Tel: +86 057 1-56260011

E-mall: info@solaxpower.com

320101046700

X1 Series User Ma
0.6kW - 3.3kW  *

EN

Copyright Daclaration
The copyright of this manual belongs to Solax Power Network Technology{Zhajiang) Co.,
Lid.

Any ion or ingividual shauld not plagiarize, partially or fully copy (including
software, eic.), and no feplication or distribution of it in any form of by any means. All
rights reserved. SolaX Power Network Technalogy (Zhejiang) Co., Lid, reserves the right
of final interpretation

www.solaxpower.com
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APPENDIX B.

X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

Contents
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Males on this Manual

1.1 Scope of Validity

1 Notes on this Manual

This manual is an integral part of X1 Series. It describes the assembly,
installation, commissioning, maintenance and fallure of the product,
Please read it carefully before operating.

X1-MINI-0.6K-G4 [X1-MINI-0.7K-G4 iX1-M1NE-1 AK-GA[ X1-MINI-1.5K-G4
X1-MINI-2.0K-G4 [X1-MINI-2.5K-G4 [X1-MINI-3.0K-G4 | X1-MINI-3.3K-G4

Note: *X1" means single phase; "MINI" means MINI series; "K"
means kW, "G4 means 4th generation.

Keep this manual at where is accessible all the time.

1.2 Target Group

1.3 Symbols Used

This manual is for qualified electricians. The tasks described in this
manual can only be performed by qualified electricians.

The following types of safety instructions and general information

appear in this decument as described below:

A
A

DANGER!
“Danger” indicates a hazardous situation which, if not
avoided, will result in death or serious injury.

WARNING!
“Warning” indicates a hazardous situation which, if not
avoided, could result in death or serious injury.

CAUTION!
“Caution” indicates a hazardous situation which, if not
avoided, could result in minor or moderate injury.

NOTE!
“Note" provides tips that are valuable for the optimal
operation of your product.

03
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Safely Satoly
2 Safety Lightring will cause a damage either from a direct strike or from surges
2.1 Appropriate Usage due to a nearby strike,
This series inverter are PV inverters which can conver the DC current
of the P\ generator into AC current and feed it into the public grid. Induced surges are the most likely cause of lightning damage in most

situations or installations, especially in rural areas where electricity is
usually provided by long overhead lines. Surge may be included on
both the PV array conduction and the AC cables leading to the
building.

Specialists in lightni tion should be consulted during the end
use application. Using appropriate external lightning protection, the
effect of a direct lightning strike into a building can be mitigated in a
controlled way, and the lightning current can be discharged into the
ground

All DC cables should be installed to as shor as possible, and positive
and negative cables of the string or main DC supply should be bundied
together. Avoid creating loops in the system. This requirement for short
runs and bundling includes any associated earth bundling conductors.,

DC distribution box Spark gap devices are not suitable to be used in DC circuits once
conducting, they won't stop conducting until the voltage passes
through their terminals typically less than 30 volts.

# Anti-lslanding Effect

Islanding effect is a special phenomenon that grid-connected PV
system still supply power to the nearby grid when the voltage loss is
happened in the power system. It is dangerous for maintenance

Ewmcrical Elaciric meer, Single-phase Meter
gnid bidirectional personnel and the public.
This series inverter provides Active Frequency Drift (AFD) to prevent
islanding effect
[ i)
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2.2 Important Safety Instructions

DANGER!
Danger {o life due to high voltages in the inverter!
= All work must be carried out by qualified electrician.

: « The appliance is not to be used by children or persons

with reduced physical sensory or mental capabilities, or
lack of experience and knowledge, unless they have
been given supervision or instruction.
Children should be supervised to ensure that they do not

CAUTION!

Danger of burn injuries due to hot enclosure parts!

+ During operation, the upper lid of the enclosure and the
enclosure body may become hot.

play with the appliance.
*+ Only qualified electrician can touch the lower enclosure
lid during operation.

CAUTION!

Possible damage to health as a result of the effecis of
radiation!

Pregnant women and children should not stay close to the
inverter.

A

NOTE!

Grounding the PV generator!

Comply with the local requirements for grounding the PV
modules and the PV g . We rec d i
the generator frame and other electrically conductive
surfaces in @ manner which continuous ducti
and ground these in order to have optimal protection of
system and persons,

WARNING!

+ Ensure input DC voltage =Max. DC voltage. Over voltage
may cause permanent damage to inverter or other
losses, which will not be included in warranty!

WARNING!
Risk of electric shock!

X1 Series User Manual 0.6kW - 3.3kW. (Cont.)
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WARNING!

Authorized service personnel must disconnect both AC
and DC power from the inverter before attempting any
maintenance or cleaning or working on any circuits
connected to the inverter.

08

Prier to the application, please read this section carefully to ensure correct
and safe application. Please keep the user manual properly.

Use only d attach its. Otherwise may result in a risk of fire,
electric shock, or injury to person,

Make sure that existing wiring is in good condition and that wire is not
undersized.

Do not disassemble any parts of inverter which are not mentioned in
installation guide. It contains no user-serviceable parts. See Warranty for
instructions on obtaining service. Attempting to service the inverter yourself
may result in a risk of electric shock or fire and will void your warranty.
Keep away from flammable, explosive materials to aveid fire disaster,

The installation place should be away from humid or corrosive substance.
Auth d service p | must use insulated tools when installing or
working with this equipment.

PV medules shall have an IEC 61730 class A rating.

Avoid touching the PV connecting device in case of electric shock.

After the MAINS and PV supply has been disconnected, the capacitor of
the unit still contains hazardous voltage for up to 5 minutes, please don't
touch during this period.

Hazardous voltage will present for up to 5 minutes after disconnection from
power supply.

CAUTION-RISK of electric shock from energy stored in capacitor. Never
operate on the solar inverter couplers, the MAINS cables, PV cables or the
PV generator when power is applied. After switching off the PV and Mains,
always wait for 5 minutes 1o let the intermediate circuit capacitors discharge
before you unplug DC and MAINS couplers.

‘When accessing the internal circuit of solar inverter, it is very important to
wait 5 minutes before operating the power circuit or demounting the
elecirolyte capacitors inside the device. Do not open the device beforehand
since the capacitors require time to sufficiently discharge!

Measure the voltage between terminals UDC+ and UDC- with a multi-meter
(impedance at least 1 Mohm) to ensure that the device has totally
discharged.

o7
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+ 2.3PE Connection and Leakage Current 2.4 Explanation of Symbols
« The inverter incorporates a certified internal Residual Current Device ® Symbols on the Inverter
(RCDY) in order to protect against possible electrocution and fire hazard This section gives an explanation of all the symbols shown on the inverter
in case of a malfunction in the cables or the inverter. There are two trip and on the type label.
thresholds for the RCD as required for cerification (IEC 62109-2: 2011).
The default value for electrocution protection is 30 mA, and for slow Syl Explaation
rising current is 300 mA, . When the bive light is on, it indicates the inverter is working normally.
« If an external RCD is required by local regulations, check which type of FA’ LT ERL AL A0, AR SR e WoNG Romay.
RCD is required for relevant electric code. It recommends using a fype~ ; e
- Whan the red light , itindicate: arror has d.
ARCD. The recommended RCD values is 300 mA unless a lower value m b AoE
is required by the specific local electric codes,
® Symbols on the Type Label
The device is intended to connect to a PV generator with a capacitance g il
limit of approx 700 nf. L Explanetion
CE mark.
C € | Theinvertor compies with the requi of the
CE guidalines.
WARNING] uK Compliant with UKCA standards
ompliant wi sta )
A * High leakage current! cA
+ Earth connection is essential before connecting & RCM remark.
power supply. e
/= | TUV certification,
-
Bawara of hot surface.
A Ih:nugvener can becoma hot during oparation. Avold contact
ol
Q Danger of high voltages,
Danger to life due to high voltages in the inverter!
& Danger.
Risk of electric shock!
@ Observe enclosed documentation
E’ The inverter can nat be dispasad together with the hausshold wasta.
Dispesal information can be found in the enclesed documentation,
@ Do not oparate this inverter until it is isolated from mains
and on-site PV generation suppliers.
.
A LS. 5 min 1o discharge.
— DC lid.
o8 o9

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 25 of 174



Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX B. X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

sal‘::y Introdhuciion
2.4 CE Directives 3 Introduction
A ; i 3 3.1 Basic Features
Thiesancthn: deecribes: Hin: eauiramerks:cf:the: Curopean low: vollage Thanks for purchasing our inverter. The inverter incorporates advanced
regulations, including safety instructions and system licensing conditions, technology, high reliability, and convenient control features.

the user must comply with these regulations when installing, operating,
and maintaining the inverter, otherwise personal injury or death may oceur,
and the inverter will be damaged.

Please read the manual carefully when operating the inverter. If you do not
understand "Danger”, "Warning”, "Caution” and the description in the
manual, please contact the manufacturer or service agent before installing
and operating the inverter,

.

Advanced DSP control technology.

Utilize the |atest high-efficiency power component.
Optimal MPPT technology.

One MPP Tracking.

Wide MPPT input range.

Advanced anti-islanding solutions

Class | protection level.

.

.

Make sure that the whole system plies with the requi ts of EC + Max. efficiency up to 98%. EU efficiency up to 96.5%.
(2014/35/EU, 2014/30EU, etc.) before starting the module (i.e. to start the + THD=3%.
operation).

Standard of 2014/35/EU (LVD)

EN IEC 62108-1; EN IEC 62109-2

EN 62477-1

Standard of 2014/30/EU (EMC)

EM IEC 61000-6-1; EN IEC 61000-6-2;
EN IEC 61000-6-3; EN IEC 61000-6-4;
EN IEC §1000-3-2; EN 61000-3-3;

EN IEC 61000-3-11; EN 61000-3-12
EN 55011

The assembly shall be installed in accordance with the statutery wiring
rules. Install and configure the system in accordance with safety rules,
including the use of specified wiring methods. The installation of the
system can only be done by professional assemblers who are familiar with
safety requiremenis and EMC. The assembler shall ensure that the
system complies with the relevant national laws. The individual
subassembly of the system shall be interconnected by means of the wiring
methods outlined in nationalfinternational such as the national electric
code (NFPA) No. 70 or VDE regulation 4105,
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3.2 Terminals of the Inverter

et Description

DC switch

DT input terminal

Dongle

COM/CT

AC output terminal

n|\mlolo|e|=|E

Ground terminal

Mote: CT and meter is opptional. If necessary, please consult us in detail,

A

WARNING!
Only authorized personnel are allowed to set the connection

3.3 Dimension

™ A

206 mm
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Technical Data Technical Data
4. Technical Data 4.3 System Data, Protection and Standard
T
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Installation Installation

5. Installation
5.1 Check for Transport Damage et Cousan ity Bencription
Make sure the inverter is intact during transportation. If there are some i - S
visible damages, such as cracks, please contact your dealer immediately.
B 2 Fomale DC eit*t, Malo DC uelt *1
5.2 Packing Lists
5 DC pin contact paslive®?
Open the package and fetch out the product, check the accessories at © 2 b nl: m:Exm:w
first. The packing list s shown as below.
5] 2 Expansion luba
~
E 2 Soll-tagping sarew
F 1 Enrth farminal
G 1 AC cornactor
# H 1 Dangle (opliaral)
B i Documantation
\Q_E_J 4 1 Trackel
L3 1 MELE scrow
F L 1 RS tormiennd
r Y i = Y
) 1 ‘ NOTE!
ﬁ T | A For the optional accessories, please be subject to the actual
L= — delivery.
L H ) I \ J
s -\ ' ™y
e 59
K o L L -
16 7
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Installation Installation

5.3 Installation Precaution Available Space Size
The inverter is designed for outdoor installation (IP 66).

Make sure the installation site meets the following conditions: Im L]
Avoid exposure to glare.

Avoid placing in areas where highly flammable materials are stored.

Avoid placing in potential explosive areas,

Avoid placing near the television antenna or antenna cable.

Avoid placing in an altitude of higher than 4000 m above sea level,

Avoid placing in i t of precipitation or idity (100%).

Be sure the ventilation is good enough.

The ambient temperature in the range of -30°C to +70°C.

The slope of the wall should be within £5°,

The wall hanging the inverter should meet conditions below:

1) Solid brickfconcrete, or strength equivalent mounting surface;

2) Inverter must be supported or strengthened if the wall's strength isn't
enough (such as wooden wall, the wall covered by thick layer of decoration)

Please avoid direct sunlight, rain exposure, snow laying up during installing | S00mm
and operating 300 mm
e # e NOTE!
N |l | N u " " Avoid installing in the confined space!
afo)a 6,00
v v ' x x x
srowlayi
18 16
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Installation

5.4 Installation Steps

% Preparation

Tools below are needed before installation.

- ~ N
) 8 I ! )
D] QL || =
g (] J o\ Mubimaise | Messurioglaps | | Mallat
6, N 5 ~\
% oy
—g > —
/ ezr ]
Wirs sbrippes Crimgping taol
Markae )| _cross scemestivar \__ Crimpingioal ) | orRms
s ~
. = | |3 || ¢V
3 || @
' i i 4
hM(:»i Crllm.lnqln)!J \_ Diagaral plisre )\ Hotairblowsr | | Anil-oustmask )
3 N - ™ s
} e .
oy
Er—E g [-'-ﬁpw
\ Spirit taval 4o Salaty gloves Zafely boats 3 Safely goggles

—y

¥ Step 1: Screw the wall bracket on the wall
a) Use the wall bracket as a template to mark the pesition of the 2
holes on the wall.

20

Installation

200 mm Ll

———

b) Drill holes with the drill (hole diameter: 6mm), make sure the
holes are deep enough (at least 50 mm) for installation.

¢) Insert the expansion tubes in the holes using the mallet, place the
wall bracket and use self-tapping screws to tighten the bracket.

21
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Installation Installation
5 Step 2: Match the inverter with wall bracket 5.5 Connections of the Inverter
d) Hang the inverter over the bracket, move the inverter close to it, 5.5.1 The Main Steps to Connect to the Inverter

¥ PV String Connection

The inverter has one-string PV connector. Please select PV modules with
excellent function and reliable quality. Open circuit voltage of module array
connected should be < Max. DC (table as follows) input voltage, and
operating voltage should be within the MPPT voltage range.

slightly lay down the inverter, and make sure the mounting bar on
the back are fixed well with the groove on the bracket.

Table3 Max. DC Voltage Limitation

Madal X1 MAINI0L BRI TR 1K SKIZ, 0K G X1-MINI-Z 50,003 3K G4

Max DC Veliage (V) 450 550

DANGER!

Danger to life due to high voltages on DC conductors.
When exposed to sunlight, the P\ array generates
dangerous DC voltage which is present in the DC
conductors, Touching the DC conductors can lead to
lethal electric shocks.

Cover the PV modules.

Do not touch the DC conductors.

WARNING!

PV module voltage is very high which belongs to dangerous
voltage range, please comply with the electric safety rules
when connecting.

WARNING!
Please do not ground the PV positive or negative!

Please follow the requirements of PV modules as below:

+ Same type; Same quantity; Identical alignment; Identical
tik.

* In order to save cable and reduce the DC loss, we suggest
installing the inverier near PV modules.

B> BBl B

22 23
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Table4 Cable and Micro-breaker recommended

T T T
XUBINE | XTMENE | XTMBL | XUMING | XM | XTMING X MING (X0 AN

Moot loecod |omed [11KGd |1eos [2o0Ge 28064 [30604 (3Gt

2586mmY 2.58 mm* 258 mm? | 25-8mm*

M58 ol 2.8 iz
15A | A 204 | 204

Micro-beankor 10 A

*Copper cable is recommended, if you use aluminum cable, please
consult the inverter manufacturer.

“The parameter varies because of different environment and material.
Please choose appropriate cable and mik breake ing to the local

laws and regulations.

+ Connection Steps
Tools below are needed before connection.

- ! MC4 crimping ool recommended
L‘.:: £ model : HATCOOD
: manufaciurer: Amphenol
Wire siripper | MC4 crimping tool
crimping toel | {4mm’ - 6mm’)
a) Tum off the DC switch, then choese 4mm’ wire to connect the PV
module.
b} Strip 7mm of insulation from the wire end by using the wire stripper

crimping tool.
Gﬁ% >,

1®
Wire stripper
crimping tool

¢) Insert striped wire into pin contact and ensure all conductor strands are
captured in the pin contact.
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Paositive PV pin l

Megative PY pin

d) Crimp pin contact by using the MC4 crimping tool,

MC4 crimping tool

(4mm’ = Gmm’)

(recommended model: HITCO001, manufacturer: Amphenol)

Crimp these parts

WARNING!
Do not crimp these two parts!

25
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Installation

@) Separate the DC connector as two parts: the plug and the cable nut.
Insert the wire into plug forcibly, when a “click” is heard or felt, the pin contact
assembly is seated correctly.

g} Use a multimeter to measure the open circuit voltage of the positive pole
and negative pole of the PV cable, and make sure the open circuit voltage
less than the permissive max input voltage;

26

[ Mutimatar

h) Remove the blue protective cover of the PV +&- interface at the bottom of
the inverter, and inzert the completed PV terminals according to the positive
and negative comespondence.

NOTE!
Keep the DC switch of the inverter OFF during connection.

27
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Installation Installation

= Grid Connection . i
The inverter is designed for single phase grid. Voltage range is 220/ Connect:or? Steps - -

2301 240 V. frequency is 50/ 60 Hz. Other technical requests should a) Check the 9"'" voltage and compare with the permissive voltage range
comply with the requirement of the local public grid. [mfsf o technical da_:a]._ .

b) Disconnect the circuit-breaker from all the phases and secure against

NOTE! re-connection.
II% Inveriers should not be used in multiple phase combinations. ©) Strip the wires:
= Strip L and N wires to 52.5mm and the PE wire to 55mm.

- Use the crimping pliers o strip 6mm of insulation from all wire ends as
Micro-breaker should be i b inverter and grid, any loads below.
should not be connected with inverter directly.

Incorrect Connection between Load and Inverter
Impedance of the Inverter AC connecting dot should be less than 2 0. To
ensure reliable anti-islanding function, PV cable should be used to ensure
wire loss < 1% than normal power. Moreover, length between AC side and d) The AC connector provided in the packing list includes 2 parts (A and B).
grid connecting dot should be less than 150 m. The following chart is the
cable length, section area and wire loss.

o T DI

- 106N, I )'Q' /s )\4
8 o.80%, [/ / /
0.60% I‘!/ .
caon) 77 - Separate A into 2 compenents.
3 it
0,208, % |:f:;anl|;nr:|ris * E___’fi‘iu
s 4 A N
Om 10m 20w 30m &0m $0m BOw 70m 80m S0m 100m 110m & o Compodisdty Coiifenensy
This product has a profe IPET AC f {after )
You have to wire AG by yourself, Plaase see the figure above. -Then the AC connector is finally classified into 3 components for
use (as shown below).
[ & 9
Carmp 1 comp 2 Comp 3
28 29
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Installation Installation

€) Slide the component 1 and component 2 onto the cable. 1) Connect the AC plug to the inverter.

e % :_'.'g—z_g:_-

f) Insert the stripped end of each three wires into the appropriate hole in
the component 3, and then tight each screw (to tight each wire in place).
(Allen wrench. Torque: 0.520.1N -m)

» Earth Connection

= _/_-'_-i\/
ﬁﬁ L Screw the ground screw with cross screwdriver shown as follow.

(torgue: 1.5& 0.2N.m)

g) Insert component 3 into component 2.

WARNING!
Be sure the ground wire must be connected!

30 3
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Insiallaticn

Connection steps:
1) Use a crimping tool to strip the terminal from the PE cable.

|

e

| [ Grimping too!
-8 mm

®
S I

2) Slide the heat-shrink tubing (UI224 125°C VW-1 600V) over the PE cable.
20 em

——

Haat-shrink tubing

—_

3} Insert the PE cable into the terminal.

L m?‘h‘fl 5mm
el

Length<2 rem

4) Use a crimping tool to squish the terminal,

32

5} Use a hot-air blower to blow the heat-shrink tubing.
=] =
RN
I W)
§ =

5.5.2 Communication interface
This product has a series of communication interfaces: such as WiFi,
COMICT.

33
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and LUSB for upgrading for human and machine communication. Qperating

information like output voltage, current, frequancy, faulty information, ete., @ COM/CT Port

can be deliversd ta PC or other manitaring equipment via thess intsrfaces. RS485 is one standard communication intarface which can transmit the
real-tme data from inverter to PC or other monitoring eguipment

I DONGLE Port a. RE485 connection

This inverter provides a8 DONGLE part which can collect information fram

inverter including status, performance and updating information o Mornitring

monitoring website via connecting Wi-Fi dongle {optional, purchase the RE485 -
product from supplier if nesded)

F N
Connection steps. The PIN definition of RS485 interface is shown as below,
1. Flug the WiFi Dongle (optional) into "DONGLE” port al the bottom of
inverter. —
2. Connect the WiFi with router g
3. Scan below QR code or search for the keyword "Moniterng Cloud” in
APP Store to download the corresponding APP for setting up the FIN 1 2 2 4 & I3 T 3
momitanng.
4. Follow the steps to create a new account, set up internet connections Cuarfinition ® ® ‘ ® | ABS_A 435 B X x X
and check the inverter status.
{Fer meore details of the monitoring configuration. please refer to the + RS485 Connection Steps:

b i
WIFILANIGPREAGE Donigle user Ml Kidhe Do 1) Firstly unscrew the screw from the COM/CT port. (PH1 cross

screwdriver. Torque: 1.020.1M.m)

2) Prepare a communicalion cable and strip the insulation from it

3) Let the communication cable pass though the waterproof connector,
then insert it intc the connector following the PIN definition rule,

Gmge Hand tighten.
Torquec1.2+0.1N.m

34 35
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b. Meter (optional) connection

WWith this single phase meter working togsther with the inverer, you can:

(1) Monitor the energy to grid and frem grid through the whole day,
{2) Achieve the export control function with & higher accuracy.

Inverter

Electrc mater 2
bidiractional  Sngle Phase Mater

The PIN definition of Meter interface is shown as below,

X1 Series User Manual 0.6kW -
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Imatallation

» CT Connection.

The current sensor measures the current on the phase wire that runs between
the inverter and the gnd.

« CT connection diagram

i

Elecirical e
and :
T g .
& o
W -
Home Elecric meter a

impoetant; The avcws dirction an the CT
must poirt o the pubifc grid sice.

i

—4

—b
PIN 1 2 3 4 § (3 7
Diefinition E3 K * AB5_A d85 8 x kS

# Meter Connection Steps:
Plesse see the Quick Guide and User Manual for Single Phase Meater
Instaliation for details.

Note!

It i recommendad to connect our Smart metar to invertar. If there ke no emart
mater instalied, pleass disable the "Export Contral™ function in the inverter
soiting otherasa the nvertar wil stop and report a “Meter fault” aler, The
“Expart Conlral® i disabled by defaull, 1 an erar acours, pleass chack if 1 &

disaled.
The smart metsr must be purchased from and authorized by s, any third

party or non-authonized meter may not match with the imverder. We wil not
1ake the resps ifthe meter is i or ible in this case.

36

+ GT PIN Definition
When connecting the RJ45 conngcter with the wire of the CT, please
follow the sequencs below:

FIN 1 2 ] 4 ]

o

Dafinition CT I+ x X X X X x CT_l-

37
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+ CT Connection Steps:

NOTE!

« Do not place the CT on the N Wire or the sarth wire,

+ Do not place the CT on the N and L wire simultanecusly.

= Do not place the CT with the arrow pointing to the inverter side|
= Da not place the CT on the non-insulated wires

+ Do not use the wire over 25m.

=

o
CT structural decompaosition

RS connecior

Compliance Evaluation Report cssc
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D DRM

DRM funchon {for AS4777) is pravided to support several demand
response mades by giving cantral signals as below (For other countries,
DRM function is used for remote shut-off) . The user should follow the
following PIN niles and cooperate with external equipment when using it.

—2

—_T

PIN 1 2 3 4

@.-411“- .

Definkgan | x DR | X | x

cammunication fne

Serew cap

1. Inser the RJ45 connector of CT into the "RS485" port on the inverter,
and screw down the screw cap tightly.

2. Make sure the current sensor is installed in the right direction: The
arrow on the current sensor must point to the public gnd.

3. Clip the CT clamp cn L line from the home main meter box side.

4. Use electrical tape to prevent CT from falling off.

Step 1

Fu4E connactor

= |
o e

"RE485" pert an the inverter

Step 23 L line froen the home maln meter box side.

Pt grid sida ) ."-U]. inverter side
pe ATHT .

e it
e

arrow paint to the puklc grid

58

DRM shares the terminal block with RS485/ Meter communications.
Far the connection steps of the DRM, user can refer tc the above RS485
caonnections.

MNote!
Only DRMO is available now.

38
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Heat Pump Connection

Adapter box is provided to control the closing and breaking of switches by
giving control signals. It can also be used to control heat pump vis Adapter Box.

[

Adapter Box

The PIN definition of hest pump i1s as below:

—3
—&

PIN 1 2 T 4 5 [} T B

S RY_OUT X X

Definition | ® x GND_COM | ®

Heat Pump Connection Steps:

1) Cennect RY OUT to the positive pole of the heat pump load and connast
GMD_COM to the negative pele of the heat pump load.

2) The heat pump function is disabled by default Flease enable it in the

setling.
= Model Salect
Enable

58

Iratallation
- To enable the heat pump function;
2.1) Enler the Setlings interface and chocse DryContact.
>Setlings =DryCaontact
_ Meter Energy
2.2) There are 3 modes for selection after you enter the DryContact
interface: Load Management, SmartSave and Genrator.
Choose SmartSave and then select Enable in the Schedule interface
>Mode Select
Load Management
| =Mode Selact >Echadule
_SmariSave Enakle
>Mode Select
Generatar
3) Set the ime intervals for opening and closing the heat pump
End Time 1
> 2359
Start Time 2 End Tirme 2
> onoo > 2850
38
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5.6 EV-Charger Function b) Select "EvChargerEnable” and then enter "Mode Select”. Ensure the
The inverter can communicate with the smart EV-Charger to form an interface shows "Enable” under "Mode Select”, which indicates the EV-
intelligent photovoltaic, storage and EV charging energy system, thus Charger function started successfully.
maximizing the utilization of photovoltaic energy.
Diagram: Intelligent Photovoltaic, Storage and EV Charging Energy System >EvChargerEnable >Mode Select
Adapter Box Enable

D wroy For the installation and settings of the EV-Charger, please refer to the user

manual of the EV-Charger for details.

Note!

n@ The EV-Charger function and the parallel system with
Datahub or the parallel system with Modbus Function
cannot be used at the same time currently.

@ Upgrade
User can update the inverter system through the USB flash dirver.

WARNING!
Make sure the input voltage is more than 100 V de (in good
illumination condition), otherwise it may result in failing

during updating.

Wiring operation
a) Plug one terminal of the communication cable to the right pin of the EV-
Charger and the other terminal to PIN 4 & 5 of the "COMICT" port of the

¥ Upgrade Steps:
1) Please contacl our service support 1o gel the updale file, and extract it inlo
your USB flash dinver as the following file path:

inverter.
b) Connect the meter to PIN 4 & 5 of the "COMICT™ port of the inverer. “Updale\ARMI323101023800_X1_MINI_G4_ARM_VXXX XX_XXXXXXXX bin";
-~ “Updale\DSP323101023700_X1_MINI_G4_DSP_VXKX XX_XXXKXXXX. bin’.
atting
Turn on the power of the entire system, enter the "Settings” page of the Note: Vix.xx is version number, xoococoo: is file completion date,
inverters on the LCD screen.
a) Enter the "Export Control” page and chose "CT™ or "Meter”. WARNING!
Make sure the directory is in accordance with above form
> Export Control | | > Mode Select stricthy!
i Met : i ise i
DM Euneton Shor Do not medify the program file name! Otherwise it may
> Maode Select cause the inverter not to work anymore!
cT
40 41
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MNOTE!
@) The format of U-disk system shall be FAT32.

2) Insert USB flash drive with update program into the DONGLE port on
the bottom of the inverter. Turn on DC switch or connect the PV connector,

3) Short press up and down key to select the one that you want to update
and long press down key to confirm.

= ARM = Cancel | __f - Update(ARM) -]y~ Update(ARM) -~
DsP >0K |~ ha23101023800...... | | Updaling—25% |
ARM --Updale(DSP) ---| F---Updale(DSP) ---|
. >DSP 323101023700 .. |:> Updating----25%

4) After the upgrade is completed, please pull off the U-disk.

WARNING!
If the upgrade fails, please repeat the above operation.

5.6 Run the Inverter
% Start inverter after checking all below steps:

42

a) Check that device is fixed well on the wall,

b) Make sure the DC breaker and AC breaker are disconnected.
c) AC cable is connected to grid comrectly.

d) The DC cable is properly and reliably connected;

e) The ground cable is properly and reliably connected;
f) The communication cable is rly and reliably ¢

g) All PV panels are connected to inverter correctiy.

h) No foreign items, such as teols, are left on the top of the machine or in
the junction box (if there is).

1JTurn on the external DC and then AC connectors.

j) Turn on the DC switch to the "ON" position.

» Start the inverter

a) Inverter will start automatically when PV panels generate enough

anergy.

b} Check the status of LED indication and LCD screen, the LED indication

should be blue and the LCD screen should display the main interface.

c) If the LED indication is not blue, please check the following conditions:

- All the connections are comect.

- All the external disconnect swilches are closed.

= The DC switch of the inverter is in the "ON" position.

# The following is the three status when operating, which means inverter
starting up successfully.

Status Description

Inverter is waiting to check whean DC input valtage from panals
is greater than 40 V (start-up voltage) but less than

Waiting 50V {lowest oparating voltaga). Whan the inverter with
auxiliary power supply lacks PV, the screen also shows
‘waiting”.

Invarter will check DC input environment automatically when
Chacking DC input voltage from the PV panels exceads 50 V and PV
panels have enough energy to start inverter.

Inverter bagins to operate nomally when the blue light is
constantly on,

Mearwhile feedback energy to grid {if condition permits), LCD
displays present output power,

Marmmal

43
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Enter the setting interface to follow the instructions when it is first time to Commissioning

start up. Please select Australia Region A, B, C for power quality response modes
WARNING! and grid protection settings during commissioning.
Power to the unit must be tumed on enly after installation ) ) ) )
work has been I All electrical o must be = You can adjust setpoints for power quality response modes and grid
carried out by qualified personnel in accordance with profection setlings if required.
legisiation In forcs in the couniry concemed, After commissioning, you can view the following settings through the LCD

of the inverter after commissioning:
@ NOTE! . Firmware version
Please set the inverter according to local requirements, + Region setlings (and setpoints) for grid protection settings
« Region settings (and setpoints) for power quality response modes,

NOTE!
@ Once settings are selected at commissioning they are
locked to view only.

Isolation Fault Alarm

The solation fault alarm installed inte the inverter, is the standard
configuration, as reguired by AS 4777_2020 and New Zealand, it will give
a visual alarm once the isolation impedance of the PV arrays is less than

20 KO,
The error indicator light will be in red and the control panel will display NOTE!
isofault. Password should not be readily available - if you need

that, you can find the password that either in
a separate maintenance/sernice manual or available from
manufacturer/importer upon request

44 45
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6.1 Control panel

X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

6.2 LCD Structure
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User can sea tha U, |
& F of the grid.
{U,1F,Pout, Pgrid)

. o ] i e S :
Leo P | 1] 7o [—‘ [ou oov |~ oov |
Porid OW | e |>smar 0.0V l |’U'|___?IW
| Nomnal Pl i — -
[ sLanguage | ME' alish | User can also see
T 1L ] thal,1&Pof the
' k! PV (U1,1,P1
Momnal | | i )
| >DatosTime H Eiarrainl |
Tetal 0.0kWh | 1
B c s} E Normal B T >Safety
AL o= e —+ »Sattings = -
:{ ' 0000 I_f Export Control
' **Go to next page
Object Name Description | | el
l I 0OKWh
A LCD Soreen | Display the informadon of the inverter, A [
Total Export:
B Light in blue: The: inverter is in normal status, H 0.0KWh
Indicaior Flash in blue: The inverer is in waiting status, N s U
LED
€ Light in re: The inverter is in faul: status.

Up/ESC bution; Short press 1o move cursor up of increase
o value.

Long press to retum from the cument interface function.
Funcion

Bution
DowniEnier bution: Shor press to move cursor down or
decrease valie,

Long press to conlirm and change parameters,

m

Mote: When the inverter is in "“Waiting” and “Checking” status, the blue
light "B" is flashing; when in "Normal” status, the blue light “B" is always
on.

48
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6.3 LCD Operation

=) o= ]
] ’—‘ I’u | 7{~amw |—‘mm |

P:' i s e

= P e =]

=t . =]
|

] |

— =

S
S o W e

*  *Gotonext pege

**Go to naxt page
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_l > VacUVPeTimg 1
> WYF Stage1 T 1
> FacOF P2ndTima
> FacUF P 1atTima
= =
=
|
> Fi_Erieristiy
—
MG Mcsde
— — =1 =
: N e
| ) I T
= VasOVP2ndTime| L >Rest Energy
=]
>
)
- [
| sRess iR
*4Go 10 et page
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| e S e
G0 io mext page

~Tost Raport

I

>Onpiatve lost

>Uhphalvat las!

>Sof Stant

>vmivaved test

=1 |

>Oiphava fost

piabn tast

paheZ tasl

ioacor Powe || otose st |

-

D_AVIG st _| =@ ju) } |’QM°MN| '

52 53

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 49 of 174



Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX B. X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

Operation Method Operation Mathod

= =]
—| =0u_GrdV 1REM

il

[rem [Howpomioae] -

=Eniry Dty Time

imtaidui

Pu_Grid 1224

1
i
a
8

Pu_Ralio 12134

»P{Uinder rag) |—|=:mwum ”»e-bh | |‘-E"h’yoehrmo ]

*ExiDalayTima
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» LCD Displa
P y .......... SHABUS wnreeennenans
= Level1
Power OW Parid OW Today O.0kWh || Total O.0KWh >Grid
Normal Nomal Normal MNarrmal Solar
1) The first line displays the parameters(Power, Pgrid, Today and Total) and <
the values. 1) Grid
This status shows the current condition of the AC cutput port of the
Paramoter Maaring

inverter, such as voltage, current, output power and grid power.
Powne Tha autpad pownr of invertor, This status includes 5 parameters: U, |, F, Pout, Pgrid.
Press "Up” and "Down” to select and long press "down” to confirm the

Tha pawer axpon 16 of inport frm the grid; (Positvn valus mears the anergy feeds

Pt Ina g, pagative vikin means the snergy uSed Fom tha gad) selection, long press “Up™ to return,
Tocay Tha power gensatod wilhin the cay. >U 0.0V
| .04
Total Tho paswne gonarmtod In lotal
2) Solar
2) The second line shows the running status. This status shows the real time PV condition of the system, such as
“Normal’ means the running status of the inverter. input voltage, current and power situation of each PV input.
This status includes 6 parameters: U1, 11,P1.
* Level2 . Press "Up” and "Down” to select and long press "down” to confirm the
Long press the “Enter” button to enter the second-level interface., salection, long prass *Up” fo return
User can see parameters, such as the Status, Language, Date Time,
Settings (need password ), Meter energy (including Total Import, Total o Solar e
Export), Error Logs (of the inverter), and About ( the user can browse the U1 0.0
information of the inverter, including product serial number, machine type, " 0.04
register sn, master, slave, manager and internal code).
............ [T TETR— b) Language
Users can select a language from English, German, Polish, French,
>Status I Chinese, Spanish, Italian and Dutch by this function.
Language
....... Language -e--.-
a) Status =English
The status function contains two aspects: the grid and the solar. German
Press “Up" and “Down” to select and long press “down” to confirm the )
selection, long press "Up" to return to Menu. ¢) Date Time
This interface is for the user to set the system date and time. Increase or
d the word by pressing "Up” or "Down” button. Long press "Down”
54 55
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to confirm and alternate to next parameter. After all the numbers are
confirmed. Long press "Down” to enter the date and time. - " Y —
cecees DARRTING «oeniee =
=2000-01-01 VDE4105
00: 00
d} Settings NOTE!
This function is used for selling the inverter, The grid standard needs to be set as different regions
......... Sotings e n@ rding to local requi If there is any doubt,
; please consult our service technicians for details.
1000
The default settings for different regions are shown as follows:

* Password

The default password is "2014" for the installer, which only allows the
installer to review and modify necessary settings complying to the local
rules and regulations. If further advanced setting is required, please
contact the distributor or us for assistance. We need to increase or
decrease the word by pressing up or down button, Long press "Down” to
confirm and alternate to the next number.

e

i
&

HELLEE js‘g

------ Settings SE
i 148
1000 o

oS

s

E sl

05

After inputting the password, the information of the LCD interface is shown

as below.
£.3
sty Y
Export Control 2.
2) Export Control
1) Safety With this function the inverter can control energy exported to the grid.

‘Whether having this function is based on user's wishes.

The user can set the safety standard here according to different countries
and grid tied standards. There are several standards for choice (May
change without notice). In addition, the user has an "UserDefined" option

Choose "Disable” means the function will be shut off,
The user value set by installer must be within the range of 0 kW to 60 kW,
Press "Up® and “Down" button o select and long press "Down” to confirm.

which allows the user to customize relevant parameters within a wider range.

56 57
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<ene Expart Control -

>Mode Select
Disable/MateriCT

| !R—eziwvewwtul. Reactive standard curve cos ¢ = f{P)
For VDE ARN 4105, curve cos @ = f{P) should refer to curve A. Default values
of salting are as shown in curve A,
For E 8001, curve cos @ = H{P) should refer to curve B. Default values of setting
are as shown in curve B.

Voltage 4(V4}: 230285V

[Dotnult: ASATT?_2020 200, _2000.C

[Defaul: ABATTT_2000 ALMANYASATTT 2020 200
;: -30~60%

Lagging{Abacebing):
(Dafaull: ABATTT_2000_A[-BI%IASATIT_2020_F-40%JASATT?_2020 C50% ) New Zesland(-60%))

s -=-=--- P(u} Function ---------
Erts %
> Enabla/Disable —— b > Pu_GridV1
>Enable< T Bk 0.0

This function can limit the power. There are several values to be sel.

3) DRM Function
Installer can choose "Enable” to control the inverter's power off through the
external communication.

>DRM Function
Enable/Disable

&0 &1
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Usually end user do not need to set the grid parameters. All default value
have been set before leaving factory according to safety rules.
If reset is needed, any changes should be made according to the

requirements of local grid.

coes Grid SBIVICE «verees

=P {freq)
Soft Start

58

s
¢ :
> P(Overireq) If reset is needed, any Qanges
P(Underf should be made according to the
U q) requirements of local grid.
2
- Solt Start
If reset is needed, any changes
z En.mMsmls should be made according to the
>Disable < requi ts of local grid.
3.
Soft Start_Slope If set as shown, 9 percent of the
% rated power increase per minute,

ISSUED DATE: March 9, 2023

—----- Reactive P -
> Mok & If reset is needed, any (Ehsnges
>Off < should be made according to the
qui of local grid.
Modo Solect
on =
PF(P)
Qfu)
O Crubv i
QuRatiol/2/314
Fix Q Powar Q Powar
NOTE!

The terms shown in the interface depend on the local

safety regulations,

59
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AN FEWER LEVEL, A8 (5]
8

SERTER VOUTABE, ¥

- New Password:--

>
o L] o L1}

7) RS485 CommAddr

If “Enable” is selected, the inverter will icate with the

through which the operating status of the inverter can be monitored. When
multiple inverters are monitored by one comp RS485 ication
addresses of different inverters need to be set. RS485 function will only be
effective when the address is identical, The default address is "1,

Status Enabla/Disatée {Nots This is ised © enati or disatis the Voll-Wad moda) -rve - G485 COMMALAF-r-e--
Vollnge 1{Viwi 235V-255v

mn:mmmo AESIVY. ASATIT_2020 B (250V); ABATTT_2020_ C{2B3V New Zesland(242V)) > St Address

P-Limit 10Vl ): 100%

Voliage 2{VwZE 260V-285Y z

(Defautt: ASATTI_2020_A (260V); ASATTT_2020_B (260V), ASATTT_2020_ C{ZBOV): New Zealand{Z50V]}
PuLirit 2(Vw2): 0:20%Dofauit 20% for ASATTT_2020_ A; ASATTT_2020_B ; ASATTT_2020_ C: New Zealand)

5) Grid Protection

Usually end user do not need to set the grid Protection. All default values
have been set before leaving factory according to safety rules.

If reset is needed, any changes should be made according to the
requirements of local grid.

8) ParallelSetting
When the user wants to use the paraliel system with Modbus Function,
enable this function and complete the settings following the instructions in

------- Powar Limits =" ;= section “Parallel Connection”. If not needed, disable this function.
= User can set the power limit here,
= Proporticn the setting value is between0000 | ParallolSoting -+
0.00 and 1.1. > Paratiel Swidh
" alhed Lch

Erable

8) Mppt Scan Mode
There are 4 modes for selection: "Off", "LowFregS

“HighFregScan”, It shows the frequency of PV panel scan,
If "LowFregScan” is selected, the inverter will scan the PV panel by low

-~ Export Cantrol - frequency.
> OV Stage1 Time for LowFregScan: 4h; for MidFreqScan: 3h; for HighFreqScan: 1h..
0 | Mppt Scan Mode- -+
6) New Password Mode Select
The user can set the new password here. We need to increase or >Off<

decrease the word by pressing “Up” or "Down” button. Long press “Down
to confirm and alternate to next word. After word is confirmed, long press
"Down” to reset the password,
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10) Reset Energy

a4

The user can clear the power energy of CT arst meter by this function (if
the user uses meters)

11] Resst Meter

The user can clear the meter ardt CT energy by this fundion. Press "Up”™
or “Down’ button to select ard long press "Down” to confirm (The user
can select "Yes™ to reset meter if the user uses maters)

12) Reset Emodog
The user can clear the ermorioga by this function. Press "Up™ or Down® button to
polect and long prose “Down’ fo corfirm,

13) Reset WFI
The usear can restart the WIF1 by this function.
SEapE Rarsal WIF] -~
> et
SYEAMO<

14) Machine Type
The user can check the Machine Type by this function.
------- fachie Type---=-=-=

=hachine Tyae

1 MINIAAK G4

15) EvCharerEnable
The user can tum en EvCharger function by select "Enable™

Made Select
= Enable/Disabie <

15) Adapler Box G2
The user can conneet the adapter baw by this function
-------- Adagter Bl ----=eoms
Made Sdect

= EnablelDisale <

17) Earth Detect
The user can enable or disable the Earth Detect by this function.
B - vV S
Hade Saleat
>Enable/Disables

18) Dry Contact
The usercan use the Dy Contact to connect heat pump by this function

(require SG Ready)

There are three funclions{DisablefManualiSmart Save) which can be selected for
Load Management. "Disable" means the heat pump is off. When "Manual’ is
selected the user can control the external relay to remain close of open manually.
"Smart Save” mode can set the values of the heat pump's enfoff time and
conditions, operating medes

It the user uses the imverar dry contacts to contrel heat pump through Adapter
box, please referto the Adapter Box Quick Installation Guide to set the
parametens here.
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-------- Dry Contact =»=r==reer =====+ Load Management===---+
> Mods Selact __Eetor o | > Load Managsment
>Load Maragemants T -art Save

66

19) General Control
Under the Australia safety regulations, general control will show as meter
caontrol.

— —— T
>Eoft Limit >Mode Selec | | =Uiser Value
*3enem Control H Hard Limit |'| [1 60000 W

* Meter Energy

The user can check the import and export energy by this function. There
are four parameters: “Total Import”, “Total Export”. Press “Up” and “Down”
to browse the values.

Total Import;
0.0kWh

+ Error Logs

The Error log contains error information happened, It can record six items
at most. Press “Up” and “Down” button to review parameter. Long press
“up” to retumn to the main interface.

el = - - LR

> Noemor <

+ About
This interface shows information of the inverter, including "Product SN,
"Register SN*, “Master”, "Manager” and ‘Internal Code".

Product SN:
OO0

{;l’lu}l—l.rdlm I ‘ I:Pu_cncv-.mﬂml

=
=]

= =1

> Ou_Ralis172/24

+ Level3
Leng press the “Enter” bution to enter the third-level interface.

a) Status: The user can see the U/I/P parameters of the grid and the PV,
such as the Ugrid, Igrid, P and F of the grid, and the Usolar, Isclar and
Psolar of the PV.

b) Language: This inverter provides several languages for customer to
choose.

¢) Settings: Entering the installer password, the information of the LCD
interface is shown in the previous page.

(1) Safety: The user can set the right safety standard here.

(2) Grid: Usually end user do not need fo set the grid parameters.

If you need to reset, any changes should comply with the requirement of
local grid.
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Parameter (3) Power Factor: (For specific country if required by the local grid.)
Pars There are & modes for selecting: Off, Under-Excited, Over-Excited, PF (p).
O Stage1 Q (u).

WV Stage1 All parameters are shown below.
O/ Stage2
UN Stage2 = Mods [ Comment
or
Under excited | PF vaiue
Over exciiad PF Value
ON10mnSet | 10 min average ovarvoltage setiing value | PowsrFactort
OF Stegel | Slow point PowerFacion?
F Staget ow point | PowerFactord
_OFStegez | Rapid overtrequency point. B
UIF Stagol Rapid underfrequancy point PE(p) | Raveiotol
FroqROCOF | Rate of frequency change Poracciafio?
T_Start Sod-tost trma | PowerRatod
HLVRT Function | Highfiow voltags rids enabled | Eueaos
Frt_EntorVoltDn Entry vaduo of low voitage ride threugh | EminVolt
G [ i s e =
Pu_3Tau Activa step response tima constant
| Stage-2 Itage tima
| Stage-3 overvoltage protection time Qiu) Coulricv /234
Stage-1 time | QuRasot/2a4
| Stage-2 undervoliage projecion ime Fixot Q Power Q Pawer

Stage-3 undervoitage protction time

= For VDE 4105, curve cos g = f{P) should refer to curve A. The default
setling values are as shown in curve A,

For TOR, curve cos @ = f(P) should refer to curve B. default values of
seftting are as shown in curve B.

oS G
Frt_EntetVoitip | Enlry value of high voltage ride through U R

|
il

0.0 65"
logging

curve A
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7 Troubleshooting
7.1 Troubleshooting
This section contains information and procedures for solving possible

bl with the i . and provides you with troubleshooting tips to
identify and solve most problems that could occur with the inverters,
This section will help you narrow down the source of any problems you
may encounter. Please read the following troubleshooting steps.
Check wamnings or faull messages on System Control Panel or Fault
codes on the inverter information panel. If a message is displayed, record
it before deing anything further,
Attempt the solution indicated in troubleshooting lists.

If your inverter's information panel is not displaying a Fault light, check the
following list to make sure that the present state of the installation allows
proper operation of the unit,

- Is the inverter located in a clean, dry, adequately ventilated place?

Hawe the DC input breakers been opened?

~ Are the cables adequately sized and short enough?

Are the input and output connections and wiring in good condition?
— Are the configurations settings correct for your particular installation?
— Are the display panel and the icati cable properly
connected and undamaged?

Contact our Customer Service for further assistance. Please be prepared
to describe details of your system installation and provide model and serial
number of the unit.
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Troubleshooling Troubleshooting
Code Faults Diagnosis and selution Coda Faults Diagnosis and solution
Owver Cuarort Faull.
JE00001 TeFalt o IE:00020 LowTempFaull e fpren
“Dissermact e O sl rotet e I : e
o
“Chiack 1ia mana catis i iscss. ==,
100002 GrolosFaul o omdtua for scionm. 100038 IomalCemFau Rastart fon Fveurior 0 chack K 1 s bk 1o o
Lipdate the ARM sofwers or rebas e prograe,
OF conmt s for oS0,
G Voage Ot of
1E:00004 GreveltFault =Chaak [ e maine catis I koss.
DSP EEPROM Fault.
< oonwa s for sciara. IE:00037 EopromFaull Discotrsect Py wir ard ruonect.
<O ponmlt v for solutons.
(E00008 CrdFegeaut CHaFuey Odetfuge | e T
IE00007 Or cormst us R soliora. m.‘:'.‘mm
t0000n 1E:00008 ReDavoaFas Liprsta the AR scflwies o rabum B progrars.
O commat o wongerm.
||||| L
PVt L It v E:00041 [ —
Dm0/ Sciia. :um PVConnDirFault ek th ikl rw crvmciad cormacl
IE:D0042
:Emm 00 Bin ulage Ot ol ol Anrgn.
E:00051 “Dimocronct P wiing and ecornect i s
1E00052 ppeinr il iE 00030 GedRatay P e s et
ane o Toe Mt Fit.
00012 T
SRS G e —
ME:0O103 Mgr EEPROM Fault  ‘Dscommedt P/ m
001 Overcurrant Protecton Fut.
IE00013 Deirjoce ook monnmctn of e mata.
<or oot s ot sohor. ME:(108 Mt PR vk 0 M i in working order.
+Or pomt un for moutions.
Power Typs Fauk
IEOIIM  HardimbFaul ok i o o i s 1 e oo MEDOI01 Vol S s A
-Or cormst us fot achsitra <O Dot U for soRUSON.
PR m”""’.."'w""'"a:‘.m ME0D104 Mgr Cornm Fault S Skt bty and i, rcooct
th
FE00019 <o ooyt v ot s,
[e—— Sobwars rmesract Proiacton Fat.
“Chack e connaciors of B e
E00020  loFaut D ia it IE00018 SW OCP Fault Wt 8 hlytochk e v ksl
-0 conmut um for soiSoe.
Crvar Tormperatrs Faul.
00021 CrvmTampFault O cirst 1aa Rt achitiora.
1=00058 o emty i crmmcid vty
EarmFa St Wi
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7.2 Routine Maintenance

78

Inverters do not need any maintenance or correction in most condition, but

if the inverter often loses power due to overheating, this can be the
following reason:

The cooling fins on the rear of house are covered by dirt,

Clean the cooling fins with a soft dry cloth or brush if necessary.

Only trained and authorized professional personnel who are familiar with
the requirements of safety were allowed to perform servicing and
maintenance work.

Safety checks

Safety checks should be performed at least every 12 months by
manufacturer's qualified person who has adequate training, knowledge,
and practical experience to perform these tests. The data should be
recorded in an equipment log. If the device is not functioning properly or
fails any of test, the device has to be repaired. For safety check details,
refer to this manual, section 2 Safety instruction and EC

Directives.

Maintain periodically

Only qualified person may perform the following works.

During the process of using the inverter, the manage person shall examine
and maintain the machine regularty. The concrete operations are as
follows.

1) Check that if the cooling fins on the rear of house are covered by dirts,
and the machine should be cleaned and absorbed dust when necessary.
This work shall be check time to time.

2) Check that if the indicators of the inverter are in nermal state, check if
the keys of the inverter are in normal state, check if the display of the
inverter is normal. This check should be performed at least every 6
months.

3) Check thatif the input and output wires are damaged or aged. This
check should be performed at least every 6 months.

4) You should get the inverter panels cleaned and their security checked at
least every 6 months.

8 Decommissioning
8.1 Dismantling the Inverter

+ Disconnect the inverter from DC Input and AC output.
+ Wait for 5 minutes for de-energizing.

+ Remove the inverter from the bracket.

+ Remove the bracket if necessary.

WARNING!

Bafora dismanting the invarter, please be sure to disconnact the
DEC switch, and then unplug the PV and AC cables, otherwise it will
lead to an electric shock hazard.

Do not touch any inner live parts until for at least 10 minutes after
disconnacting the invarter from the utility grid and the PY input.

8.2 Packaging

If possible, please pack the inverter with the original packaging.

If it is no longer available, you can also use an equivalent carton that meets the
following requirements.

+ Suitable for keads more than 30 kg,

* With handle.

+ Can be fully closed.

B.3 Storage and Transportation

Store the inverter in dry place where ambient temperatures are always
between -25 *C - +60 *C. Take care of the inverter during the storage and
transportation, keep less than 4 cartons in one stack.

When the inverter or other related components need to be disposed. Have
it carried out according to local waste handling regulations. Please be sure
to deliver wasted inverters and packing materials to certain site, which can
assist relevant department to dispose and recycle.
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9 Disclaimer

This limited warranty applies to products sold after date of 1st Jan 2022,
and sold through our company or authorized resellers. The defective parts
or units replaced under a warranty claim become our properties, and must
be returned to us or Authorized Cooperated Partners (distributors) for
inspection with the original or equivalent packaging.

The product is not covered by warranty in the following cases:

A.The product is out of the warranty period;

B.Product failure is not reported to us within one month of appearance;

C.Failed to comply with our ir ion manual or mair
instructions for the inverter or accessory;

D.Failed to comply with the safety rules and regulations in respect of the
inverter or accessory;

E.The inverter or yis during P ion but the
claimant has signed the delivery receipt (which requests the claimant to
double check the cutside & inside of the package and take pictures as
evidence before signing the delivery receipt);

F.The replaced products have not been returned to us or cooperated
partners (distributors) within 30 days;

.The defect is caused by improper usage of the product or failure to
comply with the usage of the preduct for purpeses other than those for
which the product was designed or intended;

H.The preduct is moved for any reason after it has been installed
(regardless of whether it has been reinstalled subsequently or moved back
to the same location) unless itis rei d at the same add| bya
qualified installer who has provided a test repoert to our company.,

I.The damage or defect is caused by lightning, flood, fire, power surge,
corrosion, pest damage, actions of a third-party, or any other force
majeure factors;

J.The damage or defect is caused by led or external or
hardware (eg. the devices to control the inverters or the devices to control

battery charging or discharging) from third
&0

Comrissioning
parties without authorization (agreement in writing) from our company;

K.The product is medified or altered (including the cases in which the
product series number or product label is altered, removed, or defaced);

L.Flaws {eg. any external scratch or stain, or nature material wearing
which does not represent a defect) that do not adversely affect the proper
functioning of the inverter or accessory

M.Mormal wear or tear;

M.Travel and subsistence expenses as well as on-site installation,
medification and normal maintenance costs;

O.Duties, import/iexport fees or costs and other general administrative
costs,

The substitute inverter or accessory with technical improvemant may not
be entirely compatible with the remaining compenents of the photovoltaic
system. The costs incurred as a quence will not be d by the
or

Furthermore, all other costs including but not limited to compensation
from direct or indirect damages arising from the defective device or other
facilities of the PV system, or loss of power generated during the product
downtime are not covered by this warranty. In any other case, whether in
contract, tort, or otherwise, the i L ion for «

losses caused by its faults shall not exceed the amount paid by the
customer for the purchase of the equipment.

a1

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 62 of 174



REPORT No.: CSSC/BOS/005

APPENDIX B.

X1 Series User Manual 0.6kW - 3.3kW. (Cont.)

Warranty
Registration

Form

Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

Naffl oo o e e

Phone Number __
Address.__ .
State___

For Customer (Compulsory)

COUNY oo meene e e i

.. Email __.

O s

Product Serial Number

Date of Commissianing ...

Installation Company Name

Installer Name ______._____________

Electrician License No. ____.____.________________

Madule { If Any )

Module Brand ...

Module Size{W)_ ___

Number of Siring _

_. Number of Panel Per String

Battery { If Any )

BAMAYCTYOR e s s e s s e

Brand ____________.

MNumber of Batlery Attached

Date of Delivery

Please visit our warranty website;_https: ud. com/s#warrs
to complete the online warranty registration or use your mobile phone

Signature

I, solaxcloud. COmIEHWarran
to

scan the QR code to register.

For more detailed waranty lemms, please visit SolaX official website: www Solaxpower com.

to check il
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Opan your
camera app
and point
your davica
atthe QR

coda

3

Click banner
ornotification
when it appears
on the screen

Wait for the
camera to
recognize

the OR code

4

Warranty
ragistration
page will be

loaded
automatically
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Test Data/ Test Plan

A TUVRheinland®

TUV Rheinland (Shanghai) Co., Ltd, Document Mo:  TD-0188
Profection and Confrol requirements for PEA Repor Ma: | CN23Y 480 001
Interface of Inverter based Generation Systenms
2016.08
Order No. 244465480 Product: | Grd-Connected PV Imaerter
Client Mame : | SolaX Pover Meteork Moded designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Issue Dale: 24.02.2023 Project Engineer: | Allen Hu
Lab Target: TUV Rheintand (Shanghai} Co., | Signature:
g SR e p\“fh Hu

Electrical rating of the equipment:

Rated Input:

See appended rating kabel

Rated Cutput

See appended rating kabel for more detail.

Firrmesane wergsion:

Master:1.00 Managen1.00

Phasa:

[ single-phase [ Thiee-phase

Pmoilection class: O class o B Class1 [ class i [ Class
Crenvoltage Categony (OVG): Oovci Bovcl Pv)  BIOVE il Mains) IOVC IV
Follution degree (PD): OrD1 EPD 2 nsidey BPD 3 (Culside)
Max, operating temparature: See appended mting label

Documents altached: Remark

B Rating labed See folloving page.

E  Product photo See attachment 3.

& Test aquipment list See attachment 2.

= Wave diagram in tesi See attachment 1,

Used aquipment MNo.:

Finished date:

Reviewy date:

See aquipment list for details

Sample Ma: MNA

Tested by:

Reviewed by:
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Test Data / Test Plan /> TOVRneinland
TUV Rheinland (Shanghai) Co., Lid. Document Mo TD-0188
Prodection and Confrol requirements for PEA Repor Mo: | CN23Y4B0 001
Interface of Invedter based Genemtion Systens
2016.08
Order Mo. 244466420 Product: | Grd-Connected PV [meerter
Client Mame : | SokaX Power Nitwork Model designation: | X1-MNI-1_5K-G4

Technology (Ehejiang) Co., Lid.
Contant Paga Mo.
Rating labal ol EUT 4

General requiremenis and informafion forthe tests
Requirements o the Measurement Precision of the Measuring Devices

Test resulls 10
Flicker 10
DC inpection "
Reaciive Power Control 12
A Fixed Displacement Fador cos 12
Islanding Profection 15
Response lo wlility recovery 22
Oner/Under voltage 3
Harmanic and wevelorm distodion 25
CrverfUnder Frequency 29
Active power conlirol 20
Attachmaent 1: Wenve resull k1|

Islanding Profection A
Response lo wlilily recovery a1
Crer Voltage Protection 83
Under Voltage Protection a7
Orver Frequency Protection 101
Under Frequency Protection 102
Remeark for wave diagram 103
DC Current Trend Line 104

Used equipment MNo.: See equipment list for details Sample Mo.: MNA

Finished dale; Tested by:

Review date: Reviewsed by:
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Test Data / Test Plan /2 TOVRheinland
TUV Rheinkand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Invefer based Generation Systems
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
Contant Paga Mo.
Actie power control trend lne 105

Altachment 2: Test equipment list 108
Aftachment 3: EUT photo 107

Used equipment No.: See equipmeant list for details SampleMa: NA

Finished dafe; Tested by:

Review date: Rieviewsed by:
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Test Data / Test Plan A TOVRheinland®

TUV Rheintand (Shanghai) Co., Lid, Documeni Mo..  TD-0188

Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001

Interface of Inverter based Genemtion Systems

2016.08

Order MNo. 244465430 Product: | Grd-Connected PV Imerter

Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.

Copy of marking plate: "The anwork balow may be only a dralt. The use of cediication marks on a product
must be authorized by the respeclive NCB' 5 thal ovn these marks”
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:

Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0185
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order MNo. 244465430 Product: | Grd-Connected PV Imerter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
Clauze Test description Remark Result
BED Vallage and Frequency Rating Voltage: AC 220/2300 Pass
Rating Frequency: S0/&0Hz
=) Mormal Vollage Operating Range The EUT" can run normally within Pass
| voltage range £5%Un,
B s Mormal Frequency Operaling Range | The EUT" can run normally within Pass
frequancy range = 0.5Hz.
B 4 Flicker Saa appanded table 4 for details. Pass
H s D Injection See appended table 5 for detalls. Pass
= Reactive Power Conlral See appended table 6 for details. Pass
B 51 A Fixed Displacemant Facior cost Ses appended table 6.1 for details. Pass
[ 7. Islanding Protection See appended table 7 for details. Pass
B a Response to utility recovery See appandid table 8 for details. Pass
E o Crver'Under woltage See appended table 9 for details. Pags
B 10 Harmonic and waveform distortion See appended table 10 for details., Pass
E 1. Owver'Under Frequency Ses appended table 11 for details. Pass
I Active Powser Control Soe appended tabhe 12 for details. Pass
15 Earthing Protective equipatential bonding Pass
conducters are instaled, where
they are parallel to and in close
contact with d.c. cables and a_c.
cables and accessones.
16 Shon gircuit Circull breakers should be instalked Pass
al the connection to the designated
distribution board of the elecincal
installation o protect the PV a.c,

Used equipment No.:

Finished date:

Review date:

See equipment list for details

SampleMa: NA

Tested by:

Reviewed by
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order MNo. 244465430 Product: | Grd-Connected PV Imerter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
supply cable from the eflects of
| short circuit.
B 17 lsotating and svdtching Switch disconnector and a.c. relay Pass
are provided onthe d.c. side and
a.c. side of the PV invedear
respectively .
=TS Inverter Tasting Procedure/Mathod Test methods in balovs lable ane all Pass
complied,
'-:lr*n-ua'1 i owdim
B yuam ap t marseyy draring
skl .
YD
i Tams Tama Elémp

Remark: The product & only intended for the system capacily kess than S00kKW.

Revision H .
Drate Comlents of modification Prepared by Approved by
YO -N-DD
2016-03-31 Criginal Test Plan Tobias Yang Li Wedchun
2016-08-01 Modified Test Plan Tobias Yang Li Weichun
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data/ Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Documeni Mo..  TD-0188
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

Specialmetice i test engineer

Please conlact and commumicate with project enginear immediately when any of the following conditions

accumed:
- Unclear of the tes! operating conditions and test ilems,

Uncerain of the test requirements or possible lyping ermoes found in the test plan,

Unusual operating conditions of the EUT (unusual noises, unstable operation, ...elc), any unusual
phenomenca of the operation that attracts your atlention,

Receive different model'ty pe namse of samples that does not match (o the test plan,

Short of the test samples,

Unusual high temperatures obsared during testing,

Enclosure distonion, cracks, of locsening of any enclosure pans obsensd durnng lesting, and
Fire ocourred within the EUT during testing

Handling of test samphes after completed all lests:

B Store in warehouse and vait for further nolice
ORetum to project engineer

[ Dizpose test samples according to cument kab procedures
O Retum to the client

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan A TOVRheinland®

TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0185

Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001

Interface of Inverter based Genemtion Systens

2016.08

Order MNo. 244465430 Product: | Grd-Connected PV Imerter

Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.

Requirements to the Measurement Precision of the Measuring
Devices

The used measuring devices must fulfill at least the followvdng measuning precisions.
Minimum measuring precisions

Mea sured Variable Frequency Range Measuring Precision relathve
to the Measuring Range
Voltage up to 1000V S0Hz +0.1%
D to 1 kHz {except for 50 Hz) +1.0%
1kHz to< 5 kHz +15%
5 kHz to< 20 kHz +2.5%
220 kHz £50%
Current < 34 SO Hz +0.5%
DC to = 80 Hz (except for50Hz) | £1.0%
B0Hz to< 5 kHz +15%
5 kHz to < 20 kHz +25%
Current = S48 S0 Hz +0.5%
220 kHz (except for 50 Hz) +5.0 %
OC to < S kHz +1.5%
5 kHz to < 20 kHz +35%
20 kHz +50%
Fraguency DC o= 60 Hz +0.01 Hz
B0 Hz to S kHz £0.2 %
SkHz to< 20 kHz +0.5%
2 20 kHz 1%
Displacemeant Faclor cosg 0.001
Tame 10msto< 200ms + 5 % of the measured value
Womsto=ls +10 ms
zls + 1 % of the measured value
Temperature = -35°C 1o 100°C £ 2°C
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : =
Test Data/ Test Plan /> TOVRheinland
TUV Rheinland (Shanghai) Co., Ltd, Document No.:  TD-D189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
Mea sured Variable Frequency Range Measuring Precision relative
to the Measuring Range
Realkal v humpdity 30 %1095 % RH +6% RH
Barometnc air pressura + 10 kiPa

The selected measuring range musi not be bigger than 150% of the nominal value of the signal to be
measuned,
Source: CTL Decision Sheet DH32518 / 2009, modified

Used equipment No.: Sea equipment list for details Sample Mo.:  NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)
- : .
Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0185
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
4. Flicker
PROCEDURE
Test method complies with standard IEC §1000-3-3 or IEC 81000-2-11,
RESULTS EPass/OFail
4 | TABLE: Flicker
Mains voltage; 220V
Reference Impedance used: I L=0.25+0.25), N=0.1+0.1j
u.g
Limit []
i
gitpamili Pst do(%) dmae (%) OGN
Limit= 1.0 Limit= 3.3 Limit= 4.0 Limit=
1 0.0 0.00 0.49 0.00
£ 0.0 0.00 0.49 0.00
P 3 0.0 0.00 0.49 0.00
4 0.01 0.00 0.49 0.00
E 5 0.01 0.00 0.49 0.00
oL & 0.01 0.00 0.49 0.00
[ 0.01 0.00 .49 0.00
[] 0.01 0.00 0.49 0.00
] 0.01 0.00 0.49 0.00
0 0.01 0.00 0.49 0.00
11 0.01 0.00 0.49 0.00
12 0.01 0.00 0.49 0.00
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo.:  TD-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Oirder Mo 244465450 Product: | Grd-Connected PV Imverter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.

5. DC Injection

PROCEDURE
The test methods complies with standard IEEE 1547.1-2005 clause 5.6

RESULTS [EPass/[Fail

5 | TABLE: DC Injection
Mains voltage: 220V
PowerP/Pn[3)] | 100%
Measuresment =
Limit
Phase A Phasa B Phase C
[A] [%] [2] [%] (4] [%] [A] [%]
0.001 0.015 - - - - 0,034 0.5
PowerP/Pn[¥] B5%
Measurement ’
Limi
Phase A Phasa B Phase C
4] [%] [A] [%] 14] [%] (4] [%]
0.001 0,015 - - - - 0,034 0.5
PowerP/Pn[3] 3%
Measurement .
Lirnit
Phasa A FPhase B Phase C
1Al [%] [A] [%] 1Al [%] 141 [%]
0,001 0.015 - - - - 0,034 0.5
Remark: The absoltevalue of de current was laken.

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland

TUV Rheintand (Shanghai) Co., Lid, Documeni Mo..  TD-0188

Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001

Interface of Inverter based Genemtion Systens

2016.08

Order Mo. 244466450 Product: | Grd-Connected PV [merter

Cliant Mame - SolaX Power Matwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

6. Reactive Power Control

PROCEDURE

The test methods comples with standard Protection and Controd requirement s for PEA Interface of
Imerter based Generation Systems 2016.08

RESULTS [EPass/OFail

. | TABLE: Power Factor Control
Mains voltage: 2200
Setwae | P Mm%ng aVved | sawe | P Mm?n?ll;;ling G [vai]
0% 54.9 0109 -502.1 0% 65.8 0.13z2 4327
10% 155.2 0.201 501.9 10% 1553 0.300 4935
20% 307.0 0522 -501.6 20% 088 0.530 434.2
30% 448.2 0.666 -501.5 0% 451.7 0.674 484.5
40% 6242 0.750 501.2 40% 6356 0.785 494.9
B0% TEE.4 0.837 -500.8 0% TEG.4 0.840 495.2
0% 8421 0.883 -500.5 0% 9422 0.835 435.8
TO% 1060.2 0907 -500.3 0% 1220.3 0.926 4859
B0% 122001 0.925 -500.0 B0% 1184.5 0.922 4859
o0% 1358.1 0938 500.1 90% 1358.0 0.4939 496.2
100% 1528.1 0.950 -500.0 100% 1529.9 0.950 496.5
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /2 TOVRheinland

TUV Rheintand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189

Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001

Interface of Inverter based Genemtion Systens

2016.08

Order MNo. 244465430 Product: | Grd-Connected PV Imerter

Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

6.1. A fixed displacement factor cos@
PROCEDURE
The test methods complies with standard Protection and Control reguirement s for PEA IMerface of
It based Generation Systerme 2016.08

6.1 | TABLE: Power Factar Control

Mains voltage: 220V

P Cosp P [#] Cosg P [*]
Setvalue | Sat value W] [Var] Cosp Set walue W] [Var] Cosg
0% 0.95kagging | 728 292 0918 | 0.95leading 606 16.2 0.566

10% | 09Skgging | 1506 | 517 | 0845 | 0.85leading | 1557 414 0.950
20% 0.85kgging | 3120 | 1007 | 0846 | 085leading | 3118 085 0.950
0% | 0.95kagging | 4548 | 1527 | 0949 | 095keading | 4524 147.4 0.949
40% | 0.95kgoing | 8314 | 2089 | 0949 | 095keading | 6280 206.1 0.950
50% | 09Skagging | 7721 | 2857 | 0949 | 0.85keading | 767.3 252.6 0.950
B0% O.83lagging | 9423 | -311.2 0.850 | 0.95leading 44,3 312.0 0.950
70% | 0.8Skgging | 10813 | 3566 | 0850 | 085keading | 10817 | 353.0 0.950
BO% 0.%3lagging | 12198 | 4020 0850 | 0.95leading | 12198 404.3 0.949
0% | 0%Slagging | 13567 | 4473 | 0950 | 095leading | 13574 | 4504 0.949
100% | 0.95kagging | 1528.7 | -S03.7 00950 | 095keading | 15287 5078 0.549

Used equipment No.: Sea equipment list for details Sample Mo.:  NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland

TUV Rheintand (Shanghai) Co., Lid, Documeni Mo..  TD-0188

Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001

Interface of Inverter based Genemtion Systens

2016.08

Order Mo. 244466450 Product: | Grd-Connected PV [merter

Cliant Mame - SolaX Power Matwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

T [ n:q [‘lul'qar] Cosp
0% 1.00 71.4 -128 0985
10% 1.00 1505 -11.4 0.996
20% 1.00 311.8 -10.5 0.ass
30% 1.00 453.0 <108 0959
A40% 1.00 628.2 8.5 0.9
50% 1.00 768.2 4.9 0.9%
BO% 1.00 942.8 8.6 0.09%
O 1.00 10a2.0 8.1 099
B0% 1.00 1220.8 7.8 0.999
0% 1.00 1358.2 -5 0.9
100% 1.00 1531.0 <72 09%
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "

Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

7. Islanding Protection

PROCEDURE
Test methods complies with standard IEC 821186,

RESULTS EPass/OFail

7 TABLE: Islanding Protection
Mains voltage: 2200
Proseaas 100%
Conditions P [VV] CQ [Var] Q= [Var] Q Trip timea [ms] | Limitation [ms]
L1: 1Z2r8  |L1: 1500 L1: 1664 1.15
Pr. -10% . _ 5 — = — —
Qo+ +10% L2: L L2: 292ms 1000
L3 - Lx - L2 - -
L1t 1279 L1 19000 L1 1588 1.12
Pr: -10% : = g 2 ; Iz IS
iyt L2: Lz L2: 202ms 1000
L3 - L3 - L3: - =
L1t 1279 L1 1800 (L1 1513 1.09
Pr: -10% 3 _ . - R = -
G 0% L2 LZ: L2: 22Bms 1000
L - ix - L - =
L1 1279 |L1: 1500 (L1 1437 1.06
Pr: -10% r - ? 2 ; I IS
Qo 5% L2: L2 Lz: S4ms 1000
L3 - L3 - L3 - -
L1 1279 |L1: 1500 L1 1382 1.04
Pr: -10% : ~ 3 _ N — —
Qc: -10% L2: L2 L2: Tems 1000
L - |l - b - =
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheinkand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
L1: 1320 (L1: 1200 L1 1654 1.09
Pr; 5% . = - = o =
G +10% LZ: LZ: L2: 100ms 1000
L3 = L3 = L3: = =
L1; 1250 |L1: 1500 L1 1362 0,83
Pr: 5% - — x _ . — _
O 10% L2: L2: L2: B4ms 1000
L3 = L = L3: = =
L1: 1421 (L1 1200 L1 1664 1.03
Pr: 0% : - = i —
G +10% L2 LZ: L2: TMdms 1000
L3 - L - La: - -
L1: 1350 L1 15000 (L1 1589 1.07
Pr: 5% " — 3 - 7 — -
O 459 L2 L2: L2: 124ms 1000
L3: - L3: - L3 - -
L1 1320 (L1 1200 L1 15913 1.04
Pr: 5% _ =g X G i
Qo 0% L2; = LZ: L2: I70ms 1000
L3 - L3 - L3: - =
L1 1350 (L1 1500 1o 1437 1.1
Pr: 5% 5 = - = =
Ge: 5% L2 L2 L2: 110mes 1000
L3 - L3: - L3: - -
L1 1421 [L1: 1500 L1 1588 1.0
Pr: 0% ; = Z = B = =
. +5% Lz L Lz: 186ms 1000
L3 = Jigl = L3 - -
L1: 1421 |L1: 1500 L1: 1513 0. 89
Pr: 0% : ~ ) ~ . ~ —
G- 0% L2 L2 L2- A2ms 1000
L3 = Lx = L3: = =
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheinkand (Shanghai) Co., Lid, Document Mo TD-0185
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
L1: 1421 |L1: 1200 L1 1437 0.897
Pr; 09 . = - = P =
G 5% LZ: LZ: L2: S8ms 1000
L3 = L3 = L3: = =
L1; 1492 IL1: 1500 L1 1589 087
Pr: +5% : — 3 - F = -
O LB, L2: L2: L2: 138ms 1000
L3 = L = L3: = =
L1: 1492 IL1: 1200 L1 1913 0,95
Pr: +5% : - = i -
G 0% L2 LZ: L2: 422ms 1000
L3 - L - La: - -
L1: 1492 |1 1500 (L1 1437 092
Pr: +5% " — 3 - 7 — -
O 5% L2 L2: L2: T4ms 1000
L3: - L3: - L3 - -
L1 1421 [L1: 1200 L1 1382 0.94
Pr: 0% _ =g X G i
Q- -10% L2; = LZ: L2: 102ms 1000
L3 - L3 - L3: - =
L1 1492 |1 1500 JL1- 1684 0.99
Pr: +5% 5 = - = =
Ge: +10% L2 - L2 L2: 118mes 1000
L3 - L3 - La: - -
L1 1492 IL1: 1500 L1 1382 0.90
Pr: +5% Z =2 . i =
G -10% [ | Lz: 90ms 1000
L3: = Jigl = L3 - -
L1 1563 |L1: 1500 L1: 1664 0.85
Pr: +10% 2 ~ ; _ _
Ge: +10% L2 - L2 L2: 114mes 1000
L3 - L3 - L3 - -
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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APPENDIX C.

Compliance Evaluation Report csse

REPORT No.: CSSC/BOS/005

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheinkand (Shanghai) Co., Lid, Document Mo.:  TD-0188
Profection and Conirol requiremenis for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
L1 1563 [L1: 1800 [L1- 1589 0.92
Pr; +10% . = - = - i -
G +5% LZ: LZ: L2: 210ms 1000
L3 = L3 = L3: = =
L1; 1563 |L1; 1500 [L1: 1513 0,80
Pr: +10% : — : - : = -
G- 0% L2; L2 L2 Hdms 1000
L3 = L = L3: = =
L1: 1863 [L1: 1200 L1 1437 0.68
Pr: 10% : = - = i —
G 5% L2 LZ: L2: 88ms 1000
L3 - L - La: - -
L1 1563 (U1 18000 e 1382 0.86
Pr: +10% ; — 3 — - = =
Qe -10% L Lz L2: 78ms 1000
L3: - L3: - L3 - -
Pawveer 66%
Conditions Pw[W] CL[VA] Qe [WA] (v Trip time [ms] | Limitation [ms]
L1: 832 |Li: 200 L1: 853 0.96
Pr: 0% - _ 7 _ 5 _ _ 132ms
Oc: 5% L2: L2: L2: 1000
L3 - L3 - L3: - -
L1 a2 u: a0 L1: 063 0.4a7
Pr: 0% . = ; iz i
Cie: 4% L2: = L2: L2 146ms 1000
L3 = L - L3: = -
L1 832 (L1 880D |Ly; 973 0.97
Pi % L2 - = - L2z - - 286ms 1000
O -3% ; .
L3 - L3 - L3: - -
Pr: 0% L1: 832 ui: Sl L1: 483 093 138ms
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
Qc: 2% ez - e - i - - 1000
L3: - L3 - L3; - =
L1: 832 L9 930 L1: 993 0.59
Akl 2 - |z - |z - - 212ms 1000
Qe =1% : = :
L3 = L3 - L3: = -
L1: = | R 230 |L1 1004 0.99
Pr: 0% : = . o : iz =
O 0% L2: L2 L2 3Bms 1000
L3: - L3 - L3; - -
L1: 932  L1: 920 L1 1014 1.00
it 2z - k= - |z - - 204ms 1000
Qe +1% d L z
L3 = L3 = L3: = =
L1: 932 L1 a0 L1: 1024 1.00
Pr: 0% : = . o a =
O +2% Lz: L2 L2 3IEBms 1000
L3: - L3 - L3; - -
L1: 852 L1: 80 L1 1034 1.00
Pr: 0%
O +3% o L2 - = 262ms 1000
L3 - L3 - L3: - -
L1 a2 u: %90 |L1; 1044 1.1
Pr: 0% : = . = . i i
e +4% L2: L2: L2 30ms 1000
L3 = L - L3: = -
L1: 532 L1: 580 L1 1054 1.0
Pi 0% Lz: - = - L2z - - 252ms 1000
O +5% . ; .
L3 - L3 - L3: - -
Povear 33%
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dale; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

o : "
Test Data / Test Plan /2 TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Cocument Mo.:  TC-0189
Prodection and Control requirements for PEA Repor Mo: | CHN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.
Conditions Pwlkvd @ [kVA) Qe [KVA) (o Trip time [ms] | Limitation [ms]
L1: 438 |L1: 500 L1 482 1.02
Pr: 0% ; — : - s — =
Qc- 5% L2: L L2: IEms 1000
L3 - L3 - L3: - -
L1 438 |u4- 500 L4 487 1.02
Pr: 0%
- d - - - - 1
O 4% L2 L2: L2: HHims 1000
L3 - L = La: o =
L1 438 |L1: 500 L1 492 1.03
Pr: 0% g = s 2 =
e 3% L2 - L L2 148ms 1000
L3 v L3 - L3 v g
Li 438 (L1 500 |Li: 497 1.03
Pr:; 0%
= E i - - 1
Cc: 2% L2 LZ: L2: 3Ems 1000
L3 = L = L3: = =
L1: 438 L1: 500 L1: 502 1.03
Pr: 0% 5 = — =
Qe 1% L2 - L2 - L2: 146ms 1000
L3 v L3 - L3 E =
L1 438 L1 500 |L1: 508 1.05
BR: 0% L2 - = - |z - & 342ms 1000
O 0% - _
L3 = L = L3: o =
L1 438 L1: 500 L1: 513 1.05
Pr: 0% i =
e +1% L2 - L2 = L2: - = 47Ems 1000
L - & - | - -
. L1 438 L1 500 L1: 518 1.05
i Al 388ms
Qc: +2% L2 - ez - =z - - 1000
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

L3: s L3 = L3 = =
L1: 438 |L1: 500 L1 523 1.06
Pr: 0% ; — : - s — =
O +3% L2: L L2: 358ms 1000
L3 = L3 - L3: = =
L1: 438 (L1 000 fLi: 528 1.06
Pr: 0% - — - ~ - _ —
O +4% Lz: L2: L2: 360ms 1000
L3 - L = La: o =
L1: 438 |L1: 500 |L1: 533 1.07
Pr: 0% : = g = s 2 =
O +5% L2: L L2: 352ms 1000
L3: v L3 - L3 v g
Remark:
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data/ Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Documeni Mo..  TD-0188
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

8. Response to Utility Recovery

PROCEDURE
Test methods complies vith standard IEEE 1547.1-2005, clause 5.10,
RESULTS [EPass/OFail

437 TABLE: Response fo Ltilty Recoveny
Rated voltage Un: 220V Rated frequency Fn: S0Hz
Vollage defection accuracy [V] +1 Frequency deteclion accuracy [Hz] =01
S pecified recover voltage range 198-242V Specified recover requency range 47-52Hz
Recover time [s] 120
Condilions™ U back To 244V Ui back 10 240V | Uu back io U back To 200V
Reconnection O ves/ B o B Yes/ [ Mo L ves/ B o B ves T o
A 127.9 MA 126.9

Recover lime [s]
5 Fu " back 1052 2Fz | Fuback 1o51.8 Fz | Fuback lo45.8Hz | Fuback lod7.2R2
Reconnection O vew B Mo Bd Yes/J Mo O ves/ B Ho & Yee/ O No

Recower lime [5] A 127.1 [L Y 1271
Condilions" U back to 240V | Uh back 10 200V | Fuback ta51.8Hz | Fuback lo47.2H2
Reconnection B ves O o B ves/d No EHvyee e | & vesrd No |
Recover lime [s] 127.5 127.3 127.4 127 4
Remark:

1) Ui =Mais volage, Fu=Mans frequency
2) Alter mains voltags tipped the overfunder volags mt
) Aftes maine voltage frequency ipped the overfunder frequency limt

4) Retest withan abnormal volaged requency changs event that S niros d during the recannect counbdonw npencd
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report csse

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

9. Over/Under voltage

PROCEDURE
Test methods complies with standard Protection and Control requirements for PEA Interface of Imerter
bagsed Generation Syslems 2016.08.
RESULTS [EPass/OFail
9 TABLE: Orer/Under wltage
Mains woltage: 220V
Satling valua
Voltage detection accuracy [V] =1V Vollage detection oyde Td[ms] 20
Magnitude Vol [V] 243 delay time Tol [ms] 160
Magnitude Vo2 [V] 264 dalay time ToZ [ms] 180
Magnitude Vu1 [V] 187 deday time Tul [ms] 2000
Magnitude Vu2 [V] 109 delay time TuZ [ms] 240
rernen Lirnit
Over voiiage level 1 ""‘“?:Bl k ] Renark
127.5 1000 | Mains voltage from 218.7Vj lo 2673V
ains a ; ump to 267,
2 1248 s T
Measurement Lirmit
Owver voltage level 2 [ms] [ms] Remark
1 28.7
> 276 160 Mains voltage from 23761 jump to 280,40
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

Under voltage level 1 M“?::Ef“‘“' 'l"'“':i‘ Remark
1504 2000 | Mains voltage from 2167V jumg 1o 1773V
Al L} E 5]
2 1963.5 x gl
Limit
Under voltage level 2 ”“E['r'::]“'“ L (ms) Remark
269.8
300 Maires vodlage fram 11950 jump to 981V
2 265.9

Remark:

Vo= First level over voltage magnitude, Vo2= Second level over woltage magnilude,

Vil First kevel under vellage magniude, Vu2=s Second lewel under vollage magnitude

Tol= Delayed time for first level over vollage fripping, To2= Delayed time for second level over voltage tripping
Tul= Delayed time for first level under voltage tripping, Tu2= Delayed lime for second level under voltage tripping

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "
Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4
Technology (Zhejiang) Co., Lid.

10. Harmonic and waveform distortion

PROCEDURE
Test methods complies with standard IEC 61000-3-12,

Limit see following table:
Table 2. Current distortion kmits

Ol Harmsonie THD, in each harmonic order %)
3=9 a0
1115 eyl
17-21 L3
23-33 LT

Even Harmonic THD, in each harmonic order [96)
2-8 Lo
=52 s

RESULTS EPass/OFail

10 TABLE: Hamonic and waveform distortion
Mairs vollage: 220V
F/Pn[%] 100% I B6% | 3%
Ordinal numbsar Measurement e
1A] ) [A] Tl 1A] ) [
1 658 100 4.54 100 228 100 -
2 0.02 0.29 002 0.29 0.02 0.29 1.0
3 0.08 1,18 0.04 0.57 0.02 0.29 4.0
4 0.0 0.14 o.M 014 0.01 014 1.0
5 0.08 1,15 0.06 0.86 0.05 0.72 4.0
B 0.00 0.00 0.0 0.14 0.01 0.14 1.0
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)
Test Data/ Test Plan £ TOVRheiniand®
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0185
Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001
Interface of Inverter based Genemtion Systens
2016.08
Order MNo. 244465430 Product: | Grd-Connected PV Imerter
Cliant Mame - SolaX Power Matwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
0.06 0.86 0.04 Q.57 0.03 043 4.0
0.00 0.00 0.00 0.00 0.00 0.00 1.0
0.0z 0.28 0.02 0.29 0.1 0.14 4.0
10 0.00 0.00 0.00 0.00 0.00 0.00 0.5
11 0.0 0.14 0.01 0.14 0.01 0.14 20
12 0.00 0.00 0.00 0,00 0.00 0.00 0.5
13 0.0 0,14 0,01 0,14 0.01 0,14 2.0
14 0.00 0.00 0.00 0.00 0.00 0.00 0.5
15 0.0 0.14 0.m 0.14 0,00 0.00 2.0
16 0.00 0.00 0.00 0.00 0.00 0.00 0.5
17 0.m 0.14 0.m 0.14 0.00 0.00 1.5
18 0.00 0.00 0.00 0.00 0.00 0.00 0.5
19 0.00 0.00 0.00 0.00 0.00 0.00 1.5
20 0.00 0.00 0,00 0.00 0.00 0.00 0.5
21 0.00 0.00 0.00 0.00 0.00 0.00 1.5
22 0.00 0.00 0.00 0.00 0.00 0.00 0.5
23 0.00 0.00 0.00 0.00 0.00 0.00 05
249 0.00 0.00 0.00 0,00 0,00 0.00 0.5
25 0.00 0.00 0.00 0.00 0.00 0.00 0.6
26 0.00 0.00 0.00 0,00 0.00 0.00 0.5
27 0.00 0.00 0.00 0.00 0.00 0.00 0.6
28 0.00 0,00 0.00 0,00 0,00 0.00 0.5
29 0.00 0,00 0,00 0,00 0,00 0.00 0.5
30 0.00 0.00 0.00 0.00 0.00 0.00 0.5
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
Review date: Revievwd by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /2 TOVRheintand”
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0185
Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001
Interface of Inverter based Genemtion Systens
2016.08
Order MNo. 244465430 Product: | Grd-Connected PV Imerter
Cliant Mame - SolaX Power Matwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
A 0.00 0.00 0.00 0.00 0.00 0.00 0.6
32 0.00 0.00 0.00 0.00 0.00 0.00 05
a3 0.00 0.00 0.00 0.00 0.00 0.00 0.6
THD 1.91 1.30 0938 5
P/Pn[%] 100% 86% 3% Limit
: IMeasurement
SV R =] 23 %] ] %] %]
1 22015 100 220.07 100 22001 100 -
2 0.0 0.00 0. 0.00 0.0 0.00 2
3 0.02 0.01 0.03 0.01 0.03 0.01 4
el 0.00 0.00 0.00 0.00Q 0.00 0.00 2
5 0.04 0.02 0.04 0.02 0.04 002 4
13 0.01 0.00 0. 0.00 0.01 0.00 2
7 0.07 0.03 0.07 0.03 0.08 0.04 4
8 0.00 0.00 0.00 0.00 0.01 0.00 2
9 0.00 0.00 0.01 0.00 0.0 0.00 4
10 0.01 0.00 0.01 0.00 0.0 0,00 2
1 0.03 0.01 0.04 0.02 0.04 0.02 4
12 0.0 0,00 0.01 0.00 o.M 0,00 2
12 0.00 0.00 0 0.00 0.01 0.00 4
14 0.0 0.00 0.01 0.00 0.m 0.00 2
15 0.03 0.01 0.03 0.01 0.03 0.01 4
16 0.0 0.00 0.0 0.00 0.0 0.00 2
17 0.00 0.00 0.0 0.00 0.0 0.00 4
18 0.01 0.00 0.0 0.0 001 0.00 2
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Revievwd by:
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Compliance Evaluation Report csse

REPORT No.: CSSC/BOS/005

APPENDIX C.

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

CES SOLAR CELLS TESTING CENTER

ISSUED DATE: March 9, 2023

Test Data / Test Plan

A TUVRheinland®

TUV Rheinland (Shanghai) Co., Ltd. Document No.:  TD-0189
Protection and Control requirements for PEA, Repon Mo: | CH23Y4BO 001
Interface of Inverter based Genemtion Systens
2016.08
Order MNo. 244465430 Product: | Grd-Connected PV Imerter
Cliant Mame - SolaX Power Matwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
19 0.0 0.00 o.M 0.00 0.0 0.00 4
20 0.01 0.00 0.0 0.00 0.01 0.00 2
21 0.0 0.00 0.00 0.00 0.00 0.00 4
22 0. 0.00 0.0 0.00 0.0 0.00 2
23 0.02 0.01 Q.02 0.01 0.02 0.01 4
24 0.0 0.00 0.0 0.00 0.01 0.00 2
25 0.00 0,00 0.01 0.00 0.01 0,00 4
26 0.0 0.00 0.00 0.00 0.00 0.00 2
27 0.00 0.00 0.0 0.00 0.0 0.00 4
28 0.00 0.00 0.00 0.00 0.0 0.00 2
28 0.01 0.00 0.0 0.00 0.00 0.00 4
30 0.0 0.00 0.0 0.00 0.0 0.00 2
H 0.0 0.00 0.01 0.00 0.0 0.00 4
az 0.01 0.00 0.01 0.00 0.01 0.00 2
33 0.00 0.00 o.M 0.00 o.M 0.00 4
THD 0.05 0,05 0.05 5
Remark:
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

11. Over/Under Frequency

PROCEDURE
Test method complies with standard Profection and Control requirements for PEA Interface of Imerer
based Generation Syslems 2016.08.
RESULTS [EPass/OFail
1" TABLE: Over/Unider frequency
Rated wltage frequency: 504z
Satling valua
Frequency detection accuracy [Hz] 01 Frequency detection cycle Td [ms] 20
Magnitude Fo [Hz] 52.1 Fo delay fime To [ms] 100
Magnilude Fu [Hz] 46.9 Fu didary tirme Tu [ms] 100
Crer frequency Measuremeant [me] Lirnit [ms) Remark
1 62.7 100 Mains vollage Fequency
Fromm: 51.6Hz Jump to: 52.6Hz
Uncher Fequency Measurement [me] Lirmit [mis) Renmark
1 80,7 100 Mains voltage frequency
From: 47.4Hz Jump to; 45.4Hz
Remark:
Fo= Ower frequency magnitude, Fu= Under frequency magnilude, To= Delayed time for over frequency inppng
Tu= Drelayed time for under frequency tipping

Used equipment No.: Sea equipment list for details Sample Mo.:  NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

- : "

Test Data / Test Plan /A TOVRheinland
TUV Rheintand (Shanghai) Co., Lid, Document Mo TD-0139
Prodection and Control requirements for PEA Repor No: | CN23Y4B0 001
Interface of Inverter based Genemtion Systens
2016.08
Order Mo. 244466450 Product: | Grd-Connected PV [merter
Client Mame : | SolaX Power Nebwork Model designation: | X1-4MINI1.5K-G4

Technology (Zhejiang) Co., Lid.

12. Active power control

PROCEDURE

The test methods complies with standard Protection and Controd requirements for PEA Interface of
Imrter based Generation Systems 2016.08.

RESULTS [EPass/OFail

12 | TABLE: Active power control P

Rating power P(W) | 1500

SetPoint 100% | 90% | 80% | 70% | 60% | 50% | 4o% | 30% | 20% | 10% | o%
1521 1358 | 1220 | 10BO 842 TG 628 453 3 151 65

o Limitation of AP +5% Pn

- | 0.2 I 0.2 0.8 | 0.6 | 0.6 | 0.2 l 0.2 l 0.2 | 0.2 | 0.5

Adjusting time (s)

Limitation of Al &0

Total Duration (s) 596

Remark: AP~ power devabon, Af- response duration

Used equipment No.: Sea equipment list for details Sample Mo.:  NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 1 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

e 1o LHility Recowe

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

(] Under Fr Tri

fip
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 '.'ms 1hacurmnl through the grid, also ragardad as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000 Brddq N2

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 2 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Voltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

se o Lility Reco

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

(] Under Fr Tri

p U
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 was ||IEr c-urmnt through the gnd also regdrdﬂd as rip signal whila
the grid was swilched off.

AT, Me0104203, 07,31 20000 : Mon Dec 12 15:17:11 202

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

__| the grid was switched of.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 3 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Frequ Trip Time O Response to Ulility Recovery
TO07% Toad F?E ;I% E%: TG, TR e 220, e 1, 1 v (e OULRUL curment of

imaarter; Wa‘l.-a Nu. 2 'r:'as the cument through the grid, also regarded as trip signal whila

IALMT, Me0104203, 07,31 .200

2: Mon Dec 12 15

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: E] | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Fr se fo Uility Reco

Test descrplion: : 7] [
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 was ||IEr c-urmnt through 1hEr grid, alm regarded as trip signal while
the grid was swilched off.

AT, Ms0104203, 07.3

: Mon Dec 12 15:14:16 2022

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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Compliance Evaluation Report cssc

REPORT No.: CSSC/BOS/005

APPENDIX C.

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

201608

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,

Attachment : 1

Picture Mo_:

5 | Clause: |

Fi

Test:

= Iskanding Protection

O Under Frequency Magnifude

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

O First Over Vollage Magnitude
[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

] Under Frequ Trip Tome Response o Utility Reco
# u - ' i R e 5. v Ml | Wars The ORpUl Cumen o
imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while
| the grid was swilched of,
0 11 Mon Dest

IALMT, Me0104203, 07,31 .200

12 15212035 22

See equipmeant list for details
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: [5] | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Frequency Tip Time

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

(] Under Fr Trip Time O Response lo Utility Recovery
TO0F% Toad. F?E E% E% 0, Trip Tirne TO0NS, Wvawve [0, 1 vas e ouil pul cument of

imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07.31.200 : Mon Dec 12 15:21:14 202

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: T | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Frequ Trip Time [ Res e bo LNility Recoverny
TO07% Toad F?E E% E% 0T, Tip lirne Sams. veave Mo, ﬁ Vs e GUIPAN Gurment of

imaarter; Wa‘l.-a Mo, 2 was the cument through the grid, also regarded as trip signal while
| the grid was swilched of,

O AT, Me0104203, 07.3

' Mon Dec 12 15

See equipmeant list for details

Sample Ma_:

MNrA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C. TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /A TOVRheinland

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

2016.08

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4

Technology (Zhejiang) Co., Lid.
Attachment : 1

Piclure Mo_: ] | Clause: | i

Tesl: = 1slanding Protection L First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] Under Fr Trip Time O Response lo Ulility Recovery

Test descrplion: TO0F% Toad. F?E EE ERE + 00, Tnipe Dirne 1 1 3mns, Wuere Mo, 1 s TNe ol pul cument ol
imarter; Wave No. 2 was the current through the grd, also regarded as tnp signal whibe

s e gyriel wars switched off,

AT, Me0104203, 07.31.200 r: Mon Dec

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: ] | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time
Response to Utility Recovery

(] Under Frequ Trip Time O
TO07% Toad F?E E% E% FOTG, i Time 12ams. Ve Plo, 1 ves The oUlpul cumenl ol

imaarter; Wa‘l.-a Mo, 2 was the cument through the grid, also regarded as trip signal while

O AT, Me0104203, 07.3

’: Mon Dec 12 1529:17 A2

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 10 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Frequ Trip Time [ Response to Lhility Recoverny
TO07% Toad F?E E% E% TG, T Tirne J700ms, Weawe 1o, 1 veas (e oulpul curment o

imaarter; Wa‘l.-a Nu. 2 was the cument through the grid, also regarded as trip signal while

O AT, Me0104203, 07.3

: Mon Dec 12 15 5 X2

Usad equipment MNo.:

Finished date;

Review date:

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

201608

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,

Attachment : 1

Picture Mo.:

11 | Clause: |

Fi

Test:

= Iskanding Protection

O Under Frequency Magnifude

Test descrplion:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

O First Over Vollage Magnitude
[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Frequ Trip Time [ Res se to Uility Recovery
TO07% Toad F?E E% E% BTG, T D 1 10, Veave Mo, ﬁ Vs e OUIPAN Gurment of

imaarter; Wa‘l.-a Mo, 2 was the cument through the grid, also regarded as trip signal while

0 IALMT, Me0104203, 07,31 .200

: Mon Dec 12 15:27:15 X2

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by

Page 41 of 108

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 105 of 174




REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude

] Under Frequ Trip Tome

Test descrplion: T

/ PR, O +5TE, Tnp
imarter; Waa No. 2 was the cu
| the gried wars switched off,

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 12 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

s, 3
ment through the gnd, also regarded as trip signal while

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Frequency Tip Time
Response o Uiility Reco
e s Ihe GLITELL cur

b 3T, MED104203, 07,3

Ly

200 : Mon Dec 12

Usad equipment MNo.:

See equipmeant list for details

Finished date;

Review date:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 13 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Fr e bo Lility Recowe

Test descrplion: : 7]
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 WES ||IEr c-urmnt through 1hEr grid, also regarded as tnp signal while
the grid was swilched off.

AT, Me0104203, 07,310

Usad equipment MNo.:

See equipmeant list for details

SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

(' : o

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 14 | Clause: | i
Tesl: = Istanding Protection LJ First Over Vollage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Over Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Undar Valtage Magnitude [ First Under Voltage Trip Time
[ secondary Under Voltage Trip Time O over Frequency Magnitude
O under Fraquency Magnitude O over Fraquency Trip Time
O under Frﬂga_n%yi 1‘n'|% Time | Rﬁ%samlﬂililr REE;EI
esl descnplion: ance condnion e menial magmilge of gnd cument was
0.014A(1* hammonic), less than 1% of the rating cument 0.0684, See the screenshol of
poesir anakyzed for detail,
- ]
U_tRMS 220.04 {0 220.04 "
I_tRMS 15371 mA 15371 mA
P_t -TO4.83  mW -TO4.83 MW
Q_t 33.543 var 33,543 war
5t 3.z WA 33.812 VA
PF_t -0.0299 -0.0299
F_fund 50.000 Hz
U_fundRMS 120.04 v 220.04 W
I_fundRMS 14.705 ma 14705 mA
P_fund 72097 mW -T20.87 mW
Q_fund -T54.87 mvar -TS54.BT rrvar
5_fund 32356 WA 3.2356 VA
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
Page 44 of 108

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 108 of 174



Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 15 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] Under Fr e fo Liility Reco

Test descrplion: : o i
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 WES ||IEr currﬂnl through 1h3 gnid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000

Usad equipment MNo.:

See equipmeant list for details

SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Usad equipment MNo.:

Finished date;

Review date:

Test descrplion:

(] Under Fr Tri

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 16 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

[
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 was ||IEr c-urmnt through 1hEr grid, also regdrdﬂd as tnp signal while

AT, Me0104203, 07.31.200

: Mon Dec 12 14:59:53 22

See equipmeant list for details
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SampleMa.: NA

Tested by:

Reviewed by

Page 110 of 174




REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude

Test descrplion: ] PR L U0,
imarter; Wae No. 2 was the current throug
the grid was swilched off.

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 17 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

(] Under Frequ Trip Time O
TO07% Toad IH’E +E% ?C% T, T (e 22, Drms., Wuerve 190, 1 WS LN ou pul cumment of

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time
Response 1o LHilily Recovery

h the grid, also regarded as tnp signal while

E

AT, Mm0104203, OF.:

31200 : Mon Dec 12 14:58:54 22

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 18 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time
Response lo Ulility Recovery

(] Under Frequ Trip Time O
Wﬁ%ﬂjm Tirmee 114 M. Wane 1o, 1 vas (e oul pal clrment of

imarter; Waa Nu. 2 was the cument through the grid, also regarded as trip signal whila

he grid was switched off.

IALMT, Me0104203, 07,31 .200

: Mon Dec 12 14:55:31 202

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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REPORT No.: CSSC/BOS/005

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Over Voltage Trip Time

D Under Frequency Magnitude

O Secondary Cver Valtage Magnitude

[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 15 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
D Cnar Frequency Trip Time

(] Under Fr Trip Time Ra‘.spunberml..llllll:y Recoverny
Test descrplion: TO0F% Toad. F?E EE ERE T, Tnp hrme T02mes Ve 1o, 1 vars e ollpul curment of

imarter; Wave No. 2 was the current through the grid, also regarded as tnp signal while

he grid was switched off.

AT, Me0104203, 07.31.200

: Mon Dec 12 14:52:09 2022

Usad equipment MNo.: See equipmeant list for details
Finished date;
Review date:
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SampleMa.: NA

Tested by:

Reviewed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 20 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time

Usad equipment MNo.:

Finished date;

Review date:

Test descrplion:

(] Under Fr Trip Time O Response lo Utility Recovery

TO0F% Toad., IH’E égﬁé F 0, T Tirne 1150s, VVave [0, 1 vas e ol pul cument of
imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07.31.200 : Mon Dec 12 15:00:31 202

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 21 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

[
II'I'I.'BI'| ef; Wa‘l.-a Nl:: 2 was ||IEr currﬂnl through 1h3 grid, a}bu regarded as trip signal while

O First Over Vollage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Frequency Tip Time

he grid was switched off.

AT, Ms0104203, 07.3

Sea aquipmeant lisl for detailks

120200 : Mon Dec 12

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023
APPENDIX C. TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /A TOVRheinland

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

2016.08

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4

Technology (Zhejiang) Co., Lid.
Attachment : 1

Piclure Mo_: 22 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] Under Frequ Trip Time O Response 1o LHilily Recowvery

Test descrplion: TO0F% Toad. F?E +Elh EFC: A0, Trip e 1714mes, Ve Mo, 1 wes The oulpal cumen
of inverler, Wave No. 2 was the current through the gnid, also regarded as trip signal

DS0-X 3T, Me0104203, 07,31 200 : Mon Dec 12 15:08:47 2022

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 23 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Voltage Trip Time

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

(] Under Fr Trip Time O Response lo Utility Recovery
TO0F% Toad. F?EJ«;% & 50, Thp (i 2 10ms, Vaave 10, 1 wias The oulpul cument of

imarter; Wave No. 2 was the current through the grid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07.31.200 : Mon Dec 12

See equipmeant list for details

SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 24 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Utility Recovery

(] Under Frgau%b% Trig Timea
5 £ ? f §

] : frip tene 3Tdme. Wave Mo, Tvas The oulpul cument al
imarter; Wave No. 2 was the current through the grid, also regarded as trp signal while

he grid was switched off.

AT, Me010403, 07,31 .2

E . A

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude

[ Under Frequ Trip Tome

Test descrplion: fip e

__| the grid was switched of.

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 25 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

# u . o, s =, . Ve
imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

se o Uility Reco

=11 Carme

[ AT, Me10A0E, 07,31 .20

: Mon Dec 12

19 2Ar2

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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REPORT No.: CSSC/BOS/005

APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

201608

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,

Attachment : 1

Piclure Mo_: 28 | Clause: |

Fi

Tesl: = 1slanding Protection

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time
O Under Frequency Magnifude
[ Under Fr Trip Time

Test descrplion: ] PR ? o Tirree 5
imarter; Waa No. 2 vwas i
| the grid was swilched of,

e A . R
he curment through the grid, also regarded as tnp signal while

O First Over Vollage Magnitude
[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time
Response lo Ulility Reco
v Vs The OUpUl Cumen

O AT, Me0104203, 07.3

' Mon Dac

12 15:10:80 2XZ2

Usad equipment MNo.: See equipmeant list for details SampleMa.: NA
Finished dafe; Tested by:
Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

201608

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,

Attachment : 1

Picture Mo_:

27 | Clause: |

Fi

Test:

= Iskanding Protection

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude

|
O

Test descrplion:

Secondary Under Voltage Trip Teme
Under Frequency Magnitude

(] under Fr Trip Time
bR % load, pE Ugu EE Dﬁ% Trip time 132me, Vi

O First Over Vollage Magnitude
[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Frequency Tip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while

he grid was switched off.

4T, Me0104203,

T U
LLERRC | SR L F.

I Mon Dec 12 16:19:05 2022

Usad equipment MNo.:

Finished date;

Review date:

See equipmeant list for details
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Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude

|
O

Test descrplion:

Secondary Under Voltage Trip Teme
Under Frequency Magnitude

[ Under FrEg g_w:ETﬁ!iTrrm
O . W . o e s,

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 28 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response 1o LHilily Recovery

v Mo, T waas The oufpul cument ol

imarter; Wave No. 2 was the current through the grid, also regarded as tnp signal while

he grid was switched off.

4T, Me0104203,

073"

: Mon Dec 12

Usad equipment MNo.:

Finished date;

Review date:

See equipmeant list for details
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Tested by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude

|
O

Test descrplion:

Secondary Under Voltage Trip Teme
Under Frequency Magnitude

(] under Fr Trip Time
bR % load, pE Ugu EE DE% Trip time 2o6ms, Vi

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 28 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Voltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

imarter; Wave No. 2 was the curent through the grid, also regarded as trip signal while

he grid was switched off.

Usad equipment MNo.:

Finished date;

Review date:

4T, Me0104203,

or.3

: Mon Dec 12 16 (3 222

See equipmeant list for details
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Tested by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189

Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001

Interface of Inverler based Generation Systems

201608

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,

Attachment : 1

Picture Mo_:

30 | Clause: |

Fi

Test:

= Iskanding Protection

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude

|
O

Test descrplion:

Secondary Under Voltage Trip Teme
Under Frequency Magnitude

(] under Fr Trip Time
bR % load, pE Ugu EE 270, 10 1Ane 1 S50, T

O First Over Vollage Magnitude
[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response to LHility Recowvery

v Mo, T vaas The oufpul cumment ol

imarter; Wave No. 2 was the curent through the grid, also regarded as tnp signal while

he grid was switched off.

4T, Me0104203,

T U
LLEgRC | JRE R L

: Mon Dec 12 16:30:39 222

Usad equipment MNo.:

Finished date;

Review date:

See equipmeant list for details
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SampleMa.: NA

Tested by:

Reviewed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude

|
O

Test descrplion:

Secondary Under Voltage Trip Teme
Under Frequency Magnitude

(] under Fr Trip Time
bR % load, pE Ugu EE: 175, T line 2120, G

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 3 | Clause: | i
Tesl: = 1slanding Protection L First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

imarter; Wave No. 2 was the current through the grid, also regarded as tnp signal while

he grid was switched off.

Usad equipment MNo.:

Finished date;

Review date:

4T, Me0104203,

or.3

235 A2

See equipmeant list for details
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 2 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
] Under Fr Tn Thme D Response 1o Utility Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

L Inp
imaarter; Wa‘l.-a Nl:: 2 WES ||IEr current through 1hEr gnd alm regarded as trip signal whika
the grid was swilched off.

AT, Me0104203, 07,31 20000 : Mon Dec 12

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan A\ TOVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 33 | Clause: | i
Tesl: = Istanding Protection LJ First Over Vollage Magnitude

O secondary Over Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Undar Valtage Magnitude

[ secondary Under Voltage Trip Time
O under Fraquency Magnitude

[ First Cver Voltage Trip Time
O First Undar Valtage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O under Frﬂga_n%yi 1‘n'|% Time O m%mm Litility R;-aﬁ-gz

ANce condilion . Thé Tundamenal gl CRNER LT
harmonic) vas 0.0094, less than 1% of rating cument 0.0684, See screenshol of povwer
analy zer lof detail,

est descrnplion:

(=]

Hia ZHLEm
U_tRMS 220.09 v 220.08 v
I_tRM5S 156.04 mA 156.04 mA
P_t 1.268% W 1.1685% w
Q_t 34112  wvar 34.112 var
5t 34.342 WA 34.342 Wik
PF_t 0.0303 0.0303
F_fund 50.000 Hz
U_fundRMS 2210.09 v 110,08 v
I_fundRMS 2.0957 mA 9.0957 mA
P_fund 1.2529 w 1.2529 W
Q_fund -8.84T8  mvar -0.84T8  mvar
5_fund 2.0019 VA, 2.0019 WA

Used equipment No.:
Finished date;

See equipmeant list for details SampleMa: NA

Tested by:

Review date: Rieviewsed by:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: RT] | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] under Fr e fo Liility Reco

Test descrplion: i
imaarter; Wa‘l.-a Nl:: 2 was the currﬂnl through 1h3 gnid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000

Usad equipment MNo.:

See equipmeant list for details

SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 35 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
] Under Fr Tn Tirme [ Response to Ltility Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

I
imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as tip signal while
the grid was swilched off.

AT, Me0104203, 07,31 .20 : Mon Dec 12 4130 2

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 38 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
] Under Fr Tn Tirme [ Responseto Li1||i1 Recowe

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trr|:l signal while
the grid was swilched off.

AT, Me0104203, 07,310 : Mon Dec 12 16:46:33 2022

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Under Valtage Magnitude

[0 Secondary Under Voltage Trip Time
O Under Fregquency Mdgnllud&

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: £ | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

(] under Fr e fo Liility Reco

Test descrplion: i
imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000

Usad equipment MNo.:

See equipmeant list for details

SampleMa.: NA

Finished dafe; Tested by:

Review date: Reviewsed by

Page 67 of 108

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 131 of 174



Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 38 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timea [ Response to Ulllit Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trr|:l signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000 : Mon Dec 12 16:50:14 2022

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

(] under Fr Trip Time
kci oaﬂ.ﬁs Ugu EE Dﬁ% Trip time J0Bme, Vi

imarter; Wave No. 2 was the cument through the grid, also regarded as Irip signal while

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 38 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

AT, Ms0104203, 07.3

: Mon Dec 12

See equipmeant list for details
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Usad equipment MNo.:
Finished date;

Review date:

Test descrplion:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

(] under Fr Trip Time
S35 Toad, pE- Ugu EE Dﬂ% Trip time 3T0ms, Vi

imarter; Wave No. 2 was the cument through the grid, also regarded as trip signal while

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 40 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Frequency Tip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

AT, Me0104203, 07.31.200

: Mon Dec 12 2r5 A

See equipmeant list for details
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

[ Under FrEg g_w:ETﬁ!iTrrm
O . W . o e s,

imarter; Wave No. 2 was the curent through the grid, also regarded as tnp signal while

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 41 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response 1o LHilily Recovery

v Mo, T waas The oufpul cument ol

AT, Me0104203, 07,310

: Mon Dec 12

See equipmeant list for details
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005

APPENDIX C.

ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Under Frequency Magnifude

Usad equipment MNo.:

Finished date;

Review date:

Test descrplion:

he grid was switched off.

O Secondary Cver Valtage Magnitude
O Secondary Owver Voltage Trip Time
[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

[ Under FrEg g_»%Tn'g Tima
O . W e o e s,

imarter; Wava No. 2 was ||IEr current through the grd, also regarded as Inp signal whibe

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 42 | Clause: | i
Tesl: = 1slanding Protection L First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Ulility Recovery

v Mo, T waas The oufpul cumment ol

AT, Me0104203, 07,310

: Mon Dec 12 Q:41 N2

See equipmeant list for details
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REPORT No.: CSSC/BOS/005

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland®

O Secondary Owver Voltage Trip Time

O Under Frequency Magnifude
] undar Fr Trip Tirme

Test descrplion:

O Secondary Cver Valtage Magnitude

[ secondary Under Valtage Magnitude
[0 Secondary Under Voltage Trip Time

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo.:  TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology hejiang) Co., Lid,
Attachment : 1
Piclure Mo_: 43 | Clause: | i
Tesl: = 1slanding Protection LJ First Over Voltage Magnitude

[ First Cver Voltage Trip Time
O First Under Voltage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O Response lo Ulility Recovery

v Mo, T vwas The oufpul cument o
imaarter; Wa‘l.-a Nl:: 2 WES ||IEr current through 1hEr grid, also regarded as tip signal while

he grid was switched off.

Mre0104203, 07.31.200

: Mon Dec 12 5 X2

Usad equipment MNo.: See equipmeant list for details
Finished date;
Review date:
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 44 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timia D Response to LHility Recowe

Test descrplion:

imaarter; Wa‘l.-a Nl:: 2 WES ||IEr current through 1hEr gnd alm regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 .20 : Mon Dec 12

Usad equipment MNo.:

Finished date;

Review date:

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan A\ TOVRheinland®

O secondary Over Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Undar Valtage Magnitude

O secondary Under Voltage Trip Time
O under Fraquency Magnitude

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 45 | Clause: | i
Tesl: = Istanding Protection LJ First Over Vollage Magnitude

[ First Cver Voltage Trip Time
O First Under Valtage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O under Frﬂga_n%yi 1‘n'|% Time O Ras%sahlﬂilil: Fe-a%‘;-x

ANce condilion . Thé Tundamenal gl CRNE LT
harmonic) vas 0.0114, less than 1% of mted current 0.068A, Sea screanshol of pover
analy zer lof detail,

est descrnplion:

[wic ]
Hi1 Znaa
U_tRMS 220.08 v 220.06 v
I_tRMS 12002 mA 120,02  mA
P_t 1.0T739 W 1.0739 L
Q_t 26.217 war 26.217 var
5t 26.411 Wik 16.411 ViR
PF_t 0.0398 0.0338
F_fund 50.000 Hz
U_fundRMS5 120.06 L] 120.06 v
|_TundRMS 11.T55 mA 11.755 m#
P_fund 1.0588 W 1.0598 w
Q_fund 1.0552 war 1.0552 var
5_l'und 2.58867 v 2.5887 VA

Used equipment No.:
Finished date;

See equipmeant list for details SampleMa: NA

Tested by:

Review date: Rieviewsed by:

Page 75 of 108

This report is digitally signed only on the first page and does not need to be signed on all pages.

Page 139 of 174



Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: £ | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timea [ Response to U1|I'rt Recows

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trr|:l signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000 : Mon Dec 12 %10 202

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 47 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timea [J Response to Utility Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

I
imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as tip signal while
the grid was swilched off.

AT, Me0104203, 07,31 .20 : Mon Dec 12

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 48 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Owver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
] Under Fr Tn Tirme [ Responseto Li1||i1 Recowe

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trr|:l signal while
the grid was swilched off.

AT, Me0104203, 07,31 .20 : Mon Dec 12

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 45 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timea [J Response to Utility Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

I
imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trip signal while
the grid was swilched off.

AT, Me0104203, 07,31 20000 : Mon Dec 12 9:57 A2

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER

REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo TD-0189
Protection and Control requirements for PEA Repor Mo: | CH23Y4B0 001
Interface of Inverler based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame ; SalaX Power Mabwork Model designation: | X1-MNE-1,5K-G4
Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 50 | Clause: | i

Tesl: = 1slanding Protection LJ First Over Voltage Magnitude
O secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
[ Secondary Over Voltage Trip Time O First Under Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[0 Secondary Under Voltage Trip Time O over Frequency Magnitude
[ Under Frequency Magnitude O over Fraquency Trip Time
(] under Fr Tn Timea [ Response to Ulllit Reco

Test descrplion:

Usad equipment MNo.:

Finished date;

Review date:

imaarter; Wa‘l.-a Nl:: 2 was the c-urmnt through 1hEr grid, also regarded as trr|:l signal while
the grid was swilched off.

AT, Me0104203, 07,31 .20 : Mon Dec 12

See equipmeant list for details SampleMa.: NA
Tested by:
Reviewsed by
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 51 | Clause: | []

Test: L] islanding Protection L First Crer Wollage Magnitude
O secondary Cver Vollage Magnilude [ First Cher Vellage Trip Time
O secondary Cver Voltage Trip Time [ First Under Veltage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vieltage Trip Time
] secondary Under Voliage Trip Time O over Frequency Magnitude
O Under Frequency Magnitude O over Frequency Trip Time
[0 under Frequency Tip Time B4 Response to Wtility Recovery

Test description: Invedter waon reconmect to gnd while the gnd wiltage remanined ower 242 after the oer
woltage protection was tripped; Wave No. 1 vwas tha grid woltage; Wave Mo 2 was the

autput curent of imerter; Wawe Mo.4 was the trip signal while the grid voltage changed.

| . 4 o srasie
. 244,201
149.443
| A
: o RSt
] 50.000
¥
© ; - ™ i et o
[ [ ] R L1 ]
LR S TLAAITT L A L= ST 5 Rl
A P L R Waalhr | [W] TR pT=E25 T A0 SN AL ENT
M Rl M ke ] 4] LIRS ELLTE400 T 2 4L
T bk NG [Ha] Ty i R P
A E AU Bt Bt | [W) e £ 1ATY -3, bt (L)

Used equipment No.: See equipmeant list for details SampleMa: NA

Finished date: Tested by:

Review date: Rieviewsed by:
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REPORT No.: CSSC/BOS/005

APPENDIX C.

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

O secondary Cver Vollage Magnilude
D Secondary Ower Voltage Trip Time
[ secondary Under Voltage Magnitude
L] secondary Under Voltage Trip Time
O Under Frequency Magnitude
[0 under Frequency Tip Time

¥ . ®
Test Data / Test Plan /A TOVRneiniand
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 52 | Clause: | 8
Test: L islanding Protection ] First Crver Vaollage Magnilude

[ First Cver Vollage Trip Time
[ First Under Voltage Magnitude
[ First Under Veltage Trip Time
O cver Freguency Magnitude
O ver Frequency Trip Time

[ Res ponse o Litility Recowery

Test description:

Invedter reconnect 1o gnd wath 127,95 delay while gnd vollage remained below 242 after
the over woltage proteclion was tripped; Wave Mo 1 was the gnd wltage; Wave No.2 was
the output cumrent of imeder; Wave No.4 was the trip signal while the grid voltage

changed.

T B

Lol 1]

B 20 R Mt )
3L Rt s ks | [A]

i L A4 (5]
A A Rt Mo ] 1]

Used equipment No.:
Finished date:

Review date:

&
SR NET
=
L TP
e
REL L

L]
Tl et
- R Sl
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Ay
Liakile

See equipmeant list for details
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SampleMa: NA

Tested by:

Rieviewsed by:
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Compliance Evaluation Report cssc

REPORT No.: CSSC/BOS/005

APPENDIX C.

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

3 : %
Test Data / Test Plan /A TOVRneiniand
TOV Rheinland (Shanghai) Co., Ltd. Document No.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order No. 244455450 FProduct: | Grd-Connected PV Imerter
Client Mame ; | SolaX Power Network Moded designation: | X1-MINI-1,5K-G4
Technology (hejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 53 | Clause: | ]
Tesl: LJ kslanding Protection L First Over Vallage Magnitude
O secondary Cver Vollage Magnilude [ First Crver Valtage Trip Time
O Secondary Ower Voltage Trip Time O First Under Vollage Magnifude
[ secondary Under Voltage Magnitude [ First Under Vitage Trip Time
] secondary Under Voliage Trip Time ] oner Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[0 under Frequency Tip Time [ Response to Wtilty Recovery
Test descriplion: | Invedter won| reconnect 1o gnd wihile the gnd vollage remained under 196y afler e
under voltage protection was tripped; Wave No. 1 was the gnd woltage; Wawe No.2 vas
the output cumrent of imerer, Wave No.4 was the trip signal while the grid voltage
changed.

: e | N
: 196.1
126.681
: o—
S0.000
" ey l T
- L] (115 L1 ]
[ T Aokl LT AT
W B R M V] AR ARl b pBIIE FroeteT]
S ] B vl o Bl | LA E-5T "= AN 5 i
T i - ] Bt L E= 2l T
A U (Wl Wk [ (W] (& 1 LRS- R el T P
Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date: Tested by:
Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 54 | Clause: | ]

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary Cver Vollage Magnilude [ First Over Voltage Trip Time
O secondary Cver Voltage Trip Time O First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[ Under Frequency Tip Time [ Response to Wility Recovery

Test description: Tnverier reconnect 1o gnd wath 125,95 delay wWhie ghd volage remained above 196 alter
the under witage protection was tripped; Wawve No. 1 was the gnd wiltage; Wave No.2

was the output cument of imerter; Wave No.4 veas the trip signal while the grid voltage

changed.
- . _. }
L4 ' N ' B - . 1
: 200.360
IR WS SR
7.979
:
E [ g 1=
S0.000
amn - : - o - - o |
& ] (11 LEd
LA FlesrgT kil T B
WA LR Rt W] [ FTeer] maEm T ETE
A D B ves el ke [ A B L ) JRNEE ) LMLy AR
B a1 WINI A [Ha] Py i e Laeoes L
A YA Bk s Bl | [V LITAe LI0A N0 L e ) LITICTH

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:

Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 55 | Clause: | ]

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary CverVollage Magnilude [ First Crver Valtage Trip Time
O secondary CverVallage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[ Under Frequency Tip Time [ Response to Wility Recovery

Test description: Tnverier won1 reconnect Lo gnd while [he gnd vollage Mequency remaned abowe: Sene
afler tha over frequency prolection was (npped; Wewe Mo, 1 was the gnd woitage; Wave

No.2 was the output current of imerter;, Wave Mo.4 was the trip signal while the grid
woltage changed. E.

147.037
]
TN
52,000
1
L | ! |
L] : FE= x . - |
L] L] i Fam
i oritdega A BT dciLatiL
LA Bk el ] W] FIR RLEL A o re TR
ALY ] B it ke | LA SRRFELE) SLTTIR L O e §
Wl XN WIMI £4 [Ha] [ [EX T BTITed Ly
B AL U | B Rl ] [i Lxcagd LREY i) [RIFEY ) [ 1

Used equipment No.: See equipmeant list for details SampleMa: NA

Finished date: Tested by:

Review date: Rieviewsed by:
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REPORT No.: CSSC/BOS/005

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

TOV Rheinland (Shanghai) Co., Ltd.

Document No.:  TD-0189

A TUVRheinland*

Protection and Control requirements for PEA
Interface of Inverer based Generation Systems

Repord No: | CH23Y4B0 004

Technology (Zhejiang) Co., Lid.

201608
Order No. : 244485450 Product: | Grid-Connected PV Inverter
Client Mame : | SolaX Power Nebwork Model designation: | X1-MINE1,5K-G4

Attachment : 1

Picture Mo_:

56

| Clause: | ]

Test:

LI kslanding Protection

O secondary Cver Vollage Magnilude [ First Over Voltage Trip Time
O secondary Cver Voltage Trip Time O First Under Voliage Magnitude
[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude

LI First Over Voltage Magnitude

O Under Frequency Magnitude
[0 under Frequency Tip Time

[ over Frequency Trip Time
= Response to WRility Recovery

Test description:

Invester reconmect 1o gnd wath 127,15 delay while gnd voltage frequency remaimied bedow
S2Hz after tha over frequency protection was (ripped; Wave No. 1 vas the gnd woltage;
Wave No, 2 was the output current of imerter; Wave Mo, 4 was the tip signal while the
grid voltage changed.

LR

6.982

E
E 5
1 51.800
e » | J 1 1 3
T - -
L] L] LY HAm
DL L e T A
A 00 et e | W] ST rLnasy saLm Eaa
4 11 Ramche o | (K] AL BTt pron e
S 4 MM 4[] N2 Lo 44 Tooss A TR T
0 B M | W] 5Bl R LG PRt

Used equipment No.:

Fimished date:

Review date:

See equipmeant list for details
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SampleMa: NA
Tested by:

Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 57 | Clause: | ]

Tesl: L1 kslanding Protection L First Over Voltage Magnitude
O secondary Cver Vollage Magnilude [ First Cver Valtage Trip Time
O secondary Cver Voltage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[0 under Frequency Tip Time [ Response to Utilty Recovery

Test description: Tnverier won1 reconnect Lo gd while e gnd vollage Mequency remaned Derow 41 He
afler tha under frequency proteclion was trippad; Wave No.1 was the grid woltage; Wave
Mo, 2 was the output current of imerter;, Wave No.4 was the trip signal while the grid

woltage changed.
F | |
L | | 220.p85
: 127.250
i _as.Tm
B e g ' ; B =
L] B R #am

i =33 e A

18 | Bl vl e ] ] PELEL T 1800 T TR

10 et r R | [ LT Lt | Pl LT
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Used equipment No.: See equipmeant list for details SampleMa: NA

Finished date: Tested by:

Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
REPORT No.: CSSC/BOS/005 ISSUED DATE: March 9, 2023

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 58 | Clause: | ]

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary CverVollage Magnilude [ First Crver Valtage Trip Time
[ secondary Cver Voltage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[ Under Frequency Tip Time [ Response to Wility Recovery

Test description: Invester reconmect 1o gnd wath 127,15 delay while gnd vollage frequency remamied over
47Hz after the over frequency prolection was tripped; Wave No. 1 was the gnd voltage;

Wave No, 2 was the output current of inverter; Wave No.4 was the tip signal while the
grid vollage changed.
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 58 | Clause: | ]

Tesl: L1 kslanding Protection L First Over Voltage Magnitude
O secondary Cver Vollage Magnilude [ First Cver Valtage Trip Time
O secondary Cver Voltage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time

] secondary Under Voliage Trip Time ] onver Frequency Magnitude

O Under Frequency Magnitude [ over Frequency Trip Time

[0 under Frequency Tip Time [ Response to Wtilty Recovery

Test description: Invedter reconnect 1o gnd wath 127,95 delay while gnd vollage remained below 242V, The
grid voltage jumped over 242V again dunng the counidown panod after the over wollage
profection was tipped; Wave No, 1 was the grid voltage, Wave No. 2 vas the oufput
cument of inverter. Wave Mo.4 was the trip signal while the grid voltage changed.
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Used equipment No.: See equipmeant list for details SampleMa: NA

Finished date: Tested by:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: B0 | Clause: | ]

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary CverVollage Magnilude [ First Crver Valtage Trip Time
O secondary CverVallage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time
] secondary Under Voliage Trip Time ] onver Frequency Magnitude
O Under Frequency Magnitude [ over Frequency Trip Time
[ Under Frequency Tip Time [ Response to Wility Recovery

Test description: Tnverier reconnect 1o gnd wath 127,35 delay wWhie grd volage remained above 196, The
grid vollage jump balow 198 again during the countdown period afler tha under voltage
profection was tripped; Wave No, 1 was the grid voltage, Wave No. 2 vas the oufput
cument of inverer, Wave No.4 was the trip signal while the grid woltage changed.
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Used equipment No.: See equipmeant list for details SampleMa: NA

Finished date: Tested by:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: &1 | Clause: | []

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary Cver Vollage Magnilude [ First Crver Valtage Trip Time
O secondary Cver Voltage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time

] secondary Under Voliage Trip Time ] onver Frequency Magnitude

O Under Frequency Magnitude [ over Frequency Trip Time

[0 under Frequency Tip Time [ Response to Wtilty Recovery

Test description: Invester reconmect 1o gnd wath 127,45 delay while gnd voltage frequency remarmied below
S52Hz. The grid wltage frequency jumped over S2Hz again during the counldown penod
after the under frequency proteclion was tripped, Wave No. 1 was the grid voltage; Wave
Mo.3 was the output current of imerter; Wave Mo_4 was the Lrip signal while the grid

woltage changed,
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:

Review date: Rieviewsed by:
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¥ . ®

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: 52 | Clause: | ]

Tesl: L1 kslanding Protection L First Cver Valtage Magnitude
O secondary Cver Vollage Magnilude [ First Crver Valtage Trip Time
O secondary Cver Voltage Trip Time [ First Under Voliage Magnitude

[ secondary Under Voltage Magnitude [ First Under Vallage Trip Time

] secondary Under Voliage Trip Time ] onver Frequency Magnitude

O Under Frequency Magnitude [ over Frequency Trip Time

[0 under Frequency Tip Time [ Response to Utilty Recovery

Test description: Invester reconmect 1o gnd wath 127,45 delay while gnd voltage frequency remaimied abawe
47Hz . The grid woltage frequency jumped belowr 4THz again during the countdown period
after the under frequency protection was tripped, Wave No, 1 was the grid voltage; Wave
Mo.2 was the output current of imerter; Wave Mo_4 was the Lrip signal while the grid

woltage changed.
* 1 13 I
1
- i
6.978
- - -
w
- 47.200
-
[ - I 3 ¥ TEo 1 - | nix i3
L L] s Rl
LI IeH LA A Ry
A 100 e e M e W] Fe St F o T EEr e E X
el A gt P | (] 3 G P o i e A Pl § LELE L]
W Pl X M1 A [ME] R ] CENT T [ErEY ar e
1A | Bt o e [ & IREaRt 4300333 L e L&)

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/

Test Plan

TOV Rheinland (Shanghai) Co., Ltd.

Document No.:  TD-0189

A TUVRheinland*

2016.08

Protection and Control requirements for PEA
Interface of Inverer based Generation Systems

Report No: | CN23Y4BO 001

Order Mo. 244485450

Product: | Grd-Connected PV Imerter

Client Mame ; SolaX Power Mabvork
Technology (Zhejiang) Co., Lid.

Moded designation: | X1-MINI-1,5K-G4

0

Attachment : 1
Piclure Mo_: [=] | Clause: | g
Tesl: LJ Istanding Protection L First Over Vollage Magnitude

[ secondary Over Valtage Magnitude
O Secondary Over Valtage Trip Time

[ secondary Undar Valtage Magnitude [ First Under Vaoltage Trip Time
[ secondary Under Voltage Trip Time
O under Fraquency Magnitude

Undear Fr Trip Time [J Response to Utility Re
Test descrplion: Chiring ﬁehm? % Ger vollage esl |, Ihe INp e vas ’I!*.mﬁ _The gng wollage was

Jumped 1o 257. 3V approsimately. Wave No.1 was the gnd voltage, Wawe No.2 was the

B First Over Voltage Trip Time
O First Under Voltage Magnitude

O over Frequency Magnitude
O over Fraquency Trip Time

outpul cument of inverer; Wawe No.4 was the trip signal while the grid voltage changed,
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Used equipment No.:
Finished date;

Review date:

See equipmeant list for details
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TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ : ®
Test Data / Test Plan /A TOVRneiniand
TUV Rheinland (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : | SolaX Power Network Moded designalion: | X1-MINI-1,.5K-G4
Technolegy (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: X} | Clause: | g
Tesl: LJ Islanding Protection & First Over Voltage Magnitude
O secondary Over Valtage Magnitude B First Over Voltage Trip Time
O secondary Over Voltage Trip Time: O First Under Voltage Magnitude
[ secondary Undar Valtage Magnitude [ First Under Vaoltage Trip Time
[ secondary Under Voltage Trip Time O over Frequency Magnitude
O under Fraquency Magnitude O over Fraquency Trip Time
[ undiar Fr_aﬁ%y_ Trip Time O Rﬁ%s&hlﬂilil; Recovery
Test descrplion: g The Tirs: over vollage tesl , i Tirme veas T34, . The gnd vollage was
Jumped 1o 257, 3V approximately. Wave Mo_1 was the gnd voltage; Wave No.2 was the
outpul cument of inveder; Wawe No.4 was the trip signal while the grid voltage changed,
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

i . ®

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Decument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piciure Mo.: 55 [ Clausa: | E]
Test: [T istanding Protection LI First Over Voltage Magnitude
[& secondary Over Voltage Magnitude O First Over Voltage Trip Time
B secondary Over Vaoltage Trip Time [ First Under Vaoltage Magnitude
[ secondary Under Voltage Magnitude [ First Under Voliage Trip Time
[ secondary Under Voltage Trip Time [ over Frequency Magnitude
[ under Frequency Magnitude O cwer Frequency Trip Time
[ under Fraguency Trp Time O Response o Wility Recovery
Test descrplion: During The second level over vollage [es |, e Inp e wWas 26 7S, The god vollage was
jumped o 290. 4V approximately. Wave Mo_1 vas the gnd woltage; Wawe No.2 vas the

output cument of inveder; Wavwe Mo.4 was the trip signal while the grid voltage changed,
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Used equipment No.: See equipmeant list for details SampleMa: NA

Finished dafe; Tested by:

Review date: Rieviewsed by:
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REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland*

[ secondary Over Valtage Magnitude
[ Secondary Over Valtage Trip Time
[ secondary Undar Valtage Magnitude
[ secondary Under Voltage Trip Time
O under Fraquency Magnitude

Test descnplion:

outpul cument of inverer; Wane

TUV Rheinland (Shanghai) Co., Ltd. Cocument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo ; 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Power Network Moded designalion: | X1-MENI-1,5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 3 | Clause: | g
Tesl: L] Istanding Protection LI First Owver Vollage Magnitude

[ First Cver Voltage Trip Time
O First Under Valtage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

[ under Frequ Trip Time [] Response to Ltilit
Chiring The Second Tevel over vollage Tesl | T i me was 5?.%.153 ghf %m
jumped 1o 220.4V approximately. Wave Mo_1 was the gnd voltage, Wave No.2 was the
Mo.4 was the trip signal while the grid vollage changed,
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Used equipment No.:

See equipmeant list for details

SampleMa: NA
Tested by:

Fimished date:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

¥ . =

Test Data / Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: &7 | Clause: | g
Test: L 1standing Protection ) First Cwver Vollage Magnitude
O Secondary Cver Voltage Magnitude O First Over Vollage Trip Time
O secondary Over Voltage Trip Time: 4 First Under Voltage Magnitude
[ secondary Undar Valtage Magnitude [ First Under Voltage Trip Time
[ secondary Under Voltage Trip Time O over Frequency Magnitude
O under Fraquency Magnitude O over Fraquency Trip Time
O under Fr#ﬁ% T"E Time | Rﬁ%s&lﬂuililzr W
Test descnplion: gy Thee Tirs| Tvoliage tesl | Ihe ihp me was s, he g e vas
Jumped 1o 177.3V approximately. Wave No.1 was the gnd voltage; Wave No.2 was the
outpul cument of inveder; Wawe No.4 was the trip signal while the grid voltage changed,
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:

Review date: Rieviewsed by:
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CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

REPORT No.: CSSC/BOS/005

APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan A\ TOVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Document Mo, TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo ; 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: =3 | Clause: | g
Tesl: L] Istanding Protection LI First Over Voltage Magnitude

O secondary Over Valtage Magnitude
O Secondary Over Voltage Trip Time

[ secondary Undar Valtage Magnitude

[ secondary Under Voltage Trip Time
O under Fraquency Magnitude

[ First Cver Voltage Trip Time
B4 First Under Voltage Magnitude
[ First Under Voltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

O under Fr_aﬁ%yi T"E Time 0 Rﬁ%s&lﬂuililrr W

i) The Tirs) T vollage 1esl | The T ime was s, he g B VRS
jumped 1o 177.3V approximately. Wave Mo_1 was the gnd voltage; Wawe No.2 was the
outpul cument of inveder; Wawe No.4 was the Irip signal while the grid voltage cha ;

Test descnplion:
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Used equipment No.:
Finished date:

See equipmeant list for details SampleMa: NA

Tested by:

Review date: Rieviewsed by:
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APPENDIX C.

Compliance Evaluation Report cssc

CES SOLAR CELLS TESTING CENTER
ISSUED DATE: March 9, 2023

TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data/ Test Plan

A TUVRheinland*

[ secondary Over Valtage Magnitude
O Secondary Over Valtage Trip Time
[ secondary Under Valtage Magnitude
[ sSecondary Under Voltage Trip Time
O under Fraquency Magnitude

TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: &7 | Clause: | g
Tesl: LJ Istanding Protection LI First Owver Vollage Magnitude

[ First Cver Voltage Trip Time
O First Under Valtage Magnitude
[ First Under Vaoltage Trip Time
O over Frequency Magnitude
O over Fraquency Trip Time

[ under Frequ Trip Time [J Response o Utility Re

Thiring The Second Tevel under volage e, The [p me was E‘E.Em.llﬁ: and mﬁag&
was jumped o 981V appracimately . Wave No. 1 was the gnd voltage; Wave No. 2 was
the outpat curment of invener; Wave No.4 was the tip signal while the gid voltage

Test descnplion:

| changed.
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Used equipment No.:
Finished date;

See equipmeant list for details SampleMa: NA

Tested by:

Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

i . ®

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Decument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: =3 | Clause: | g
Test: L 1standing Protection ) First Cwver Vollage Magnitude
[ secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Cver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Under Valtage Magnitude [ First Under Vaoltage Trip Time
[ sSecondary Under Voltage Trip Time O over Frequency Magnitude
O under Fraquency Magnitude O over Fraquency Trip Time
[ under Frequ Trip Time [J Response o Utility Re
Toet desoption— Ding The second TereT urder voRaga TesT- e Tip Time viae 288 Tins, Thé ord vollags—
was jumped o 981V appracimately. Wave No. 1 was the gnd voltage; Wave No. 2 was
the outpt curment of invener; Wave No.4 was the tip signal while the gid voltage
I changed. - . ==
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Used equipment No.: See equipmeant list for details SampleMa: NA
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Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Decument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Piclure Mo_: ] | Clause: | 10

Test: L 1standing Protection ) First Cwver Vollage Magnitude
[ secondary Over Valtage Magnitude [ First Cver Voltage Trip Time
O Secondary Cver Voltage Trip Time O First Undar Voltage Magnitude
[ secondary Undar Valtage Magnitude [ First Under Vaoltage Trip Time
[ secondary Under Voltage Trip Time [H ower Frequency Magnitude
O under Fraquency Magnitude B over Frequency Trip Time

[ under Frequ Trip Time [J Response to Utility Recovery
Tesl descrplion: Thiring The over Tequency 1es, The Tnp lme msﬁ.?ms.l% and vollage %equemy
jumped 1o 52.6Hz appromixately. The wave MNo.1 vas the grid volage; The vave No.2
was the culput curment af the inverer; The wane No.4 was the trip signal while the grid

vollage changed. )
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Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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Test Data/ Test Plan A\ TOVRheinland®

TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016.08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4
Technology (Zhejiang) Co., Lid.
Attachment : 1
Piclure Mo_: 70 | Clause: | 10
Tesl: LJ Istanding Protection LI First Over Voltage Magnitude

O secondary Over Valtage Magnitude
O Secondary Over Voltage Trip Time
[ secondary Undar Valtage Magnitude

[ First Cver Voltage Trip Time
O First Under Valtage Magnitude
[ First Under Vaoltage Trip Time

O secondary Under Voltage Trip Time O over Frequency Magnitude
B Under Frequency Magnitude O over Fraquency Trip Time

B Under Fr Trip Time: [ Response 1o Utility Re

Thiring The u%ﬁ Eeqmncy Test, The Inp lime was EU.?ms,lEe- and vallage ﬁuemr
jumped to 46.4Hz approximately. The wave MNo.1 vas the giid volage,; The vave No.2
was the culpat curment af the inverer; The wane No.4 was the trip signal while the grid

Test descnplion:

vollage changed.
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Used equipment No.:
Finished date;

See equipmeant list for details SampleMa: NA

Tested by:

Review date: Rieviewsed by:
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(' : o

Test Data/ Test Plan /A TOVRheinland
TOV Rheinkand (Shanghai) Co., Ltd. Cocument Mo.:  TD-0189
Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001
Interface of Inverer based Generation Systems
2016,08
Order Mo : 244465450 Product: | Grd-Connected PV Imerter
Client Mame : SalaX Pover Nebwork Model designation: | X1-MINI-1.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Remark: Trip signal of each test

1 | Underover | The Inp signal on the wawe diagram was given by the AC source. For each operalion
frequency | on AC source a voltage signal vaould be grsen oul, (from high level change to low
test el or from ko kevel change to high level). In this test, we push the budtonon
interface of AC source to change the simulaled grid voltage frequency while a irip
signal was given oul to Oscilloscope automatically.

T | Response | The inp sgal an ihe wave giagiam weis given by The AL SoUrce, Fof each operaion
1o Ltility on AC source a vollage signal would be given ou. (from high level change 1o low
Recovery | bewel or from kow level change to high level). In this test, we push the bifton on
interface of AC source to change the simulated grid wltage orvoltage frequency
while a tip signal was given oul to Oscilloscope automaticaly.

lslanding | In this test the inp signal was the current fowing Lo the grd. When the gnd vwere nol
predection | disconnected yel, a littke cument remained even in 1009 balance condition, in which
case the fundamental cumrent is close to zen, but harmonic componend still remains.
While the grid is dizcannectad 1the gind eument would disappeared thoreughly. So it's
easy to find the moment while the grid is disconnected by the wave of grid curment.
The grid cument as well as the inveter cutput curmen! may appear impulses after the
awitch 52 released or the inverter cease 1o energize. | was causad not by the real
curment, bul by the eleclromagnetic nokse which may impact the curent Iransducer
appearing very small pulse signal while thera is no real cument floving through if.

L

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
Review date: Rieviewsed by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /A TOVRheinland

TUV Rheinland (Shanghai) Co., Ltd. Document Mo, TD-0189

Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001

Interface of Inverer based Generation Systems

016,08

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame : | SolaX Power Network Moded designalion: | X1-MINI-1,.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

DC Current Trend Line A\ TOvRRsinland®
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001
GO0

400

0 .03

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished dafe; Tested by:
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APPENDIX C.  TUV Rheinland’s Report No: CN23Y4BO 001. (Cont.)

Test Data / Test Plan /A TOVRheinland®

TUV Rheinland (Shanghai) Co., Ltd. Document Mo, TD-0189

Protection and Control requirements for PEA Report Mo: | CN23Y4BO 001

Interface of Inverer based Generation Systems

016,08

Order Mo : 244465450 Product: | Grd-Connected PV Imerter

Client Mame : | SolaX Power Network Moded designalion: | X1-MINI-1,.5K-G4

Technology (Zhejiang) Co., Lid.

Attachment : 1

Active Power Control Trend Line A\ TOvRRsinland®

Total duration 59Gs

P_fund@X1-MINI-G4_AVG [W]

Used equipment No.: See equipmeant list for details SampleMa: NA
Finished date; Tested by:
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TUWV Rheinland (Shanghai) Co. Ltd.
QMA 30,041 01SHG_7 14

TOVRheinland
Measiirement and Test Equipment List I

Used MTE Revision: 200uly, 2007 G.Luekken
Attachment: 2
Report No.: CN23Y4B0 001 Order No.: 244466490
Exquip. Dhesc rigrtion. M oo M and acturer
|B{I1'-'I]'il'3 Pew et A naly sen| DEWETRON) DEWEZPAT Ausing, DEWETRON
|9|]1?'I}i|'-‘ Curnenl Senacd{For WTI000) IT 200-3 LM
SO1TOTS | Curreni SengodiFor WTI0DD0) IT 200-5 LEM
SO1TOTE | Current 5 For W00} T _200-5 LEM
@01TOTT | Current Sendacd(For WTI000 ) T 200-3 LEM
|S017078 _|Progeammable AC Scurcel1880) 10 Chaoena ATE INC
@017080 |Oscilloscope 1 D030 24 Tkl o
G1819265 | ScopeCoder DLEE0 JAPAN, Yokogawa
GIB 10260 | Posw 6 Analysen(WT2000) w3000 JAPAN, Yaokogwwn
B TR26T | T-Power Sallw.ane TP100-P-LYHAISTP JAPAN, Yakogawa
G1AT02E8 A meesanding 1ol delection devices ACLT-A830H QUNLING Enengy Resources
G1210286 | Harmaonic impedance analog flicker system  [ACLT-5150 DUNLING Energy Resournces
GIET92TT | PV array ladcar 32 150H-10005 Creoena Co
GISTRRTRIP array Simailador ]521WH-1DW5 Cremn Co
GIRTIZTHIPY iy simulmes 15215IJH-1|][I€I5 Cheoenn Co
G2 18280PY array simulatod Il}215-I1H-1l1I]ﬂS- Cheoena Co
Used equipment Na.: See equipment list for detaiks Sample Mo WA
Finished date: Tested by:
Redew date: Rieviewsed by :
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APPENDIX D.  Laboratory Accreditation Certificate No. CNAS L3038.
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L3038 )

4]
N

fg\

\\\“\
1,4’

TUV Rheinland (Shanghai) Co., Ltd.

(Legal Entity: TUV Rheinland (Shanghal) Co., Ltd.)
1/F. of No.10, No.153/165/177/178/179/182/189/192/198, Lane 777,
Guangzhong West Road, Jing’an District, Shanghai, China

is accredited in accordance with ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CLO1 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence fo undertake
the service described in the schedule aftached to this certificate.

The scope of accreditation is detailed in the attached schedule

bearing the same registration number as above. The schedule forms an
integral part of this certificate.

Effective Date: 2019-10-30
Expiry Date: 2023-11-18

[*
Signed on behalf of China National Accreditation Service for Conformity Assessment } ’\'

China National Accreditation Service for Conformity Azsessment (CNAS} is authorized by Certification and Accreditation
Adminisiration of the People’s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assassment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
{ILAC MRA) and the Asia Pacific Accreditation Cooperation Mutual Recagnition Arrangement (AP AC MRA).
The validity of the certificate can be checked on CNAS website at http://www.cnas.org fenglish/find ditsdbody/i

dex.shtml
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