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King Mongkut’s University of Technology Thonburi  (Bang Khun Thian) 
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Bang Khun Thian, Bangkok 10150,  
Tel. (66)-2470-7446, Fax (66)-2470-7445 

REMARK: 1. The authorized CSSC staff signature through electronic means shall have the same validity as a manually executed signature to the   
                 fullest extent of a paper-based report issued by CSSC. 
             2. This report is digitally signed only on the first page and does not need to be signed on all pages.                                                                                           

APPLICANT : 
 

SolaX Power Network Technology (Zhejiang) Co., Ltd. 
No.288, Shizhu Road, Tonglu Economic Development Zone,  
Tonglu City, Zhejiang Province, 310000 P. R. CHINA 

SUBMIITED TO : Same as above 
PRODUCT : PV grid-connected inverter 
BRAND : SOLAX 
MODEL : X1-MINI-3.0K-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-3.0K-G4 

Technical specifications:  
Output  Input 

Voltage 220/230/240V Max. voltage 550V 
Frequency 50/60Hz nom. Voltage range 40 – 550V MPPT 
Current 13.1A nom. Current 16Amax.  
Power 3000W nom. Power 6000W 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 (CSSC) 
 
This report consists of the following documents: 

- Test Compliance Validation Report  
- APPENDIX A1. – List of documents from the TÜV Rheinland (Shanghai) Co., Ltd. 
- APPENDIX A2. – PEA Grid Code Compliance Table. 
- APPENDIX B. – X1 Series User Manual 0.6kW - 3.3kW  
- APPENDIX C. – TÜV Rheinland’s Report No: CN23CF91 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 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

1 Active power control 
(Topic No. 12.1). 

A connect requestor must design an Active Power Control System to help maintaining 
a specified voltage level. The system must be able to decrease the electric power 
from 100% to 0% on a 10% per minute manner. 

 
 
  
 
  
 
 
  

The inverter is able to decrease 
the active power from 100% to 0% 
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 
513s. 
 
See APPENDIX C. page 94,  
12. Active power control and page 
169 
 

Complied (1) 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

2 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 
Interconnection Point 

Ability to adjust the 
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 θ 

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

 

Generation Capacity ≤ 500 kW 
1. A fixed displacement factor  
cos θ 
1.1 The inverter is adjustable and 
controllable at 0.95 lagging power 
factor. 
- 10% Pn :  
  303.0W and -102.5VAr    
- 100% Pn : 
  3003.6W and -1006.4VAr 
1.2 The inverter is adjustable and 
controllable at 0.95 leading power 
factor. 
- 10% Pn :  
  302.2W and 96.5VAr    
- 100% Pn : 
  3001.3W and 1009.0VAr 
See APPENDIX C. page 76 - 78,  
6.1. A fixed displacement factor 
cosØ. 

Complied (1) 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reactive Power control 
(Topic No. 8.1.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Cont.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Generation Capacity > 500 kW 
1. A fixed displacement factor  
cos θ 
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. 
 

N/A 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

2 Reactive Power control 
(Topic No. 8.1.2). 
 

(Cont.) Generation Capacity > 500 kW 
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 
- 
 
 
 

N/A 
 

3 Under/Over frequency 
protection 
(Topic No. 8.2). 

In case that the frequency at the interconnection point is not between 47.00 Hz – 
52.00 Hz, the converter system must disconnect from the power system within 100 
ms. 

Maximum trip time : 
f < 47Hz   = 0.056s 
f > 52Hz   = 0.051s   
 
See APPENDIX C. page 93,  
11. Over/Under frequency and 
page 165 – 166. 
 

Complied (1) 
 



 

 Compliance Evaluation Report 
 
 
REPORT No.: CSSC/BOS/002 ISSUED DATE: February 13, 2023 
 

 Page 7 of 174  
This report is digitally signed only on the first page and does not need to be signed on all pages. 

Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

4 Voltage Fluctuation 
(Topic No. 8.3). 

A connection requester must design, install, and regulate his equipment in the manner 
that will not cause voltage fluctuation at the point of common coupling (PCC) that is 
excess of the levels acceptable to PEA, as specified in the Voltage Fluctuation 
Regulation for Business and Industrial Customers shown in Attachment 3. The Voltage 
Fluctuation Regulation could be reviewed and re-considered from time to time. 
 
PRC/PGQ-02/1998. The limits for the utility voltage at PCC less than 115kV are as 
follow: 
  Short-Term severity Values (Pst) not exceed 1.0  
  Long-Term severity Values (Plt) not exceed 0.8 

 
 

Test procedure referred to  
IEC 61000-3-11 
Pst (max) = 0.05 
Plt (max) = 0.05 
 
See APPENDIX C. page 74,  
4. Flicker  
 
 
 
 

Complied (1) 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

5 Harmonics 
(Topic No. 8.4). 

A connection requester must design, install, and control his equipment in the manner 
that will not cause frequency and current distortion at the point of common coupling 
(PCC) that is excess of the levels acceptable to PEA, as specified in the Harmonic 
Regulation for business and Industrial Customers shown in Attachment 4. The 
Harmonic Regulation may be reviewed from time to time. 
 
 
 
 
 
 
 
 
 
 
 

Test procedure referred to 
IEC61000-3-12 
%THDi (max) = 2.62% 
%THDv (max) = 0.03% 
(at rated output power) 
 

2nd – 33rd Current harmonics are in 
limit in accordance with IEC61727. 

Complied (1)
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

5 Harmonics 
(Topic No. 8.4). 

(Cont.) 

 

 

Current harmonics results according to IEC61727:2004. 
Odd Limits (%) Maximum value (%) 
3 – 9 < 4.0 order 5, 1.76 

11 – 15 < 2.0 order 11, 0.51 
17 – 21 < 1.5 order 17, 0.07 
23 – 33 < 0.6 order 23, 0.07 

 
Even Limits (%) Maximum value (%) 
2 – 8 < 1.0 order 2, 0.29 

10 – 32 < 0.5 order 10, 0.00 
 
Voltage harmonics results. 

Odd Limits (%) Maximum value (%) 
3 – 33 < 4.0 order 5, 0.02 

 
Even Limits (%) Maximum value (%) 
2 – 32 < 2.0 order 2, 0.00 

 

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

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

6 DC injection 
(Topic No. 8.5). 

A connection requester possessing a converter system must design a protection 
system so that the direct current dispatched to the power network system at the 
interconnection point will not exceed 0.5% of the rated current of the converter. 

Test procedure referred to 
IEEE1547.1-2005 clause 5.6 
Maximum DC current injection is  
0.013A (0.095 % of 13.64A) 
See APPENDIX C. page 75,  
5. DC Injection and page 168. 
 

Complied (1)
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

7 Low voltage fault ride through 
(Topic No. 12.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When encountering low voltage fault, a connection requester’s generator must not 
immediately disconnect itself from its power network system and stay connected for a 
certain period of time. The voltage level at the interconnection point must be 
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 
2) Medium or High Voltage (Generation 
Capacity ≤ 500 kW) 

Not Required 

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

Required  
(see below graph) 

 

 

Generation Capacity ≤ 500 kW 
- 
Generation Capacity > 500 kW 
- 

N/A 
 
N/A 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

8 Under/Over voltage protection 
(Topic No. 12.3). 

A connection requester’s power generating system must be able to disconnect from 
its power network system if the level on Line to Neutral voltage is out of the specified 
level as detailed in the following table: 
The disconnecting period when encountering over or under voltage. 

Voltage Level at the 
Connecting Point 

Disconnecting Period (Second) 

V < 50% 0.3 
50%  V < 90% 2.0 

90%  V  110% Stay connected 
110% < V < 120% 1.0 

V ≥ 120%  0.16 
 
 

Maximum trip time: 
V < 50%  = 0.260s 
50% ≤ V < 90% = 1.971s 
110% < V < 120% = 0.130s 
V ≥ 120% = 0.142s  
 
See APPENDIX C., page 87 – 88,  
9. Over/Under voltage and page 
157 - 164. 
 

Complied (1) 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

9 Anti-Islanding 
(Topic No. 12.4). 

To prevent islanding while there is no power supply at the power network system, a 
connection requester’s generator must be capable to disconnect from the power 
network system within one second (1s). 

Test procedure referred to 
IEC62116 with voltage level 220V 
(phase to neutral voltage) 
Maximum run-on time:  
1. Power 100% of rating,  
PR +5%, QC 0% is 0.508s 
2. Power 66% of rating,  
PR 0%, Qc +2% is 0.616s 
3. Power 33% of rating,  
PR 0%, Qc +2% is 0.573s 
 
See APPENDIX C., page 79 – 85,  
7. Islanding Protection and page  
95 – 144. 
 
 
 
 
 
 
 
 

Complied (1) 
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Test Compliance Validation 

Technical Consideration Criteria Submitted result - Remark 
Compliance verdict / 
Technical comment 

10 Response to utility recovery 
(Topic No. 12.5). 

After the disconnection, if the power network system resumes to its normal state, the 
connection requester’s generator must be able to wait about 20 seconds to 5 minutes 
before re-connecting to the power network system. 

Test procedure referred to 
IEEE1547.1-2005 Clause 5.10 
Reconnecting time: 
50% < V < 90% = 124.7s 
110% < V < 120% = 124.9s 
and 
f < 47Hz   = 125.2s 
f > 52Hz   = 125.2s 
 
See APPENDIX C., page 86,  
8. Response to Utility Recovery 
and page 145-156. 
 

Complied (1) 
 

 

 
(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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