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Distribution of Energy. 
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Testing and Commissioning of Grid-Connected Photovoltaic System 
 
  

1 Scope 

This Malaysian Standard defines the minimal information and documentation required to be 

handed over to a customer following the installation of a grid-connected PV system. This 

standard describes the minimum commissioning tests, inspection criteria and documentation 

expected to verify the safe installation and correct operation of the system. This standard can 

also be used for periodic retesting. This standard is written for grid-connected PV systems 

without energy storage. 

NOTE. It is expected that additional information and commissioning tests will be required in some 

circumstances, e.g. for large commercial installations. 

 
This standard is to be used by system designers and installers of grid-connected solar PV 
systems as a template to provide effective documentation to a customer. By detailing the 
expected minimum commissioning tests and inspection criteria, it is also intended to assist in 
the verification / inspection of a grid-connected PV system after installation and for subsequent 
re-inspection, maintenance or modifications. 
 
 

2 Normative references 
 
The following referenced documents are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments) applies. 
 
MS 1837, Installation of grid-connected photovoltaic (PV) system 
 
IEC 60364 (all parts), Low-voltage electrical installations  
 
IEC 60364-6, Low-voltage electrical installations – Part 6: Verification 
 
IEC 60364-7-712 Electrical installations of buildings – Part 7-712: Requirements for special 
installations or locations – Solar photovoltaic (PV) power supply systems  
 
IEC 60898-1, Electrical accessories - Circuit-breaker for overcurrent protection for household 
and similar installation: Part 1: Circuit-breaker for a.c operation 
 
IEC 60898-2, Circuit-breakers for overcurrent protection for household and similar installation: 
Part 2: Circuit-breaker for a.c and d.s. operation 
 
IEC/TR 60755, General requirements for residual current operated protective devices  
 
IEC 61557 (all parts), Electrical safety in low voltage distribution systems up to 1000V AC and 
1500 V DC – Equipment for testing, measuring or monitoring of protective measures 
 
IEC 61730-1, Photovoltaic (PV) module safety qualification – Part 1: Requirements for 
construction  
 



MS 2692:2020 

2   © STANDARDS MALAYSIA 2020 - All rights reserved 

IEC 61836, Solar photovoltaic energy system – Terms, definitions and symbols 
 
IEC 62446-1, Photovoltaic (PV) systems – Requirements for testing, documentation and 
maintenance – Part 1: Grid-connected systems – Documentation, commissioning tests and 
inspection  
 
IEC 62446-3, Photovoltaic (PV) systems – Requirements for testing, documentation and 
maintenance – Part 3: Photovoltaic modules and plants – Outdoor infrared thermography 
 
IEC 62305, Protection against lightning 
 
IEC TS 62548, Photovoltaic (PV) arrays - Design requirements 
 
IEC 61008 (all parts), Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs) – Part 1: General rules 
 
IEC 61009 (all parts), Residual current operated circuit-breakers with integral overcurrent 
protection for household and similar uses (RCBO´s) 
 
 

3 Terms and definitions 
 
For the purposes of this standard, terms and definitions given in IEC 61836 and the following 

shall apply. 

 

3.1 capacity factor (CF) 
 

Ratio of the output energy of system to the product of AC rating and duration. 

 Capacity factor =  𝐸𝑜𝑢𝑡𝐴𝐶 rating × 24 hours × days 

Where Eout is in kWh, the AC rating is in kW as calculated from the sum of the inverter ratings, 
and days is the number of days of the test, typically 365 or 366. 
 
3.2 data sheet 
 

A basic product description and specification. Typically, one or two pages. Not a full product 

manual. 

 
3.3 established capacity 
 

Measured AC power on a point of common coupling. 

 
3.4 inspection 
 

Evaluation for conformity by measuring, observing, testing, or gauging the relevant 

characteristics as required by a specification or standard. 
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3.5 reporting 
 

Recording of the results of inspection and testing. 

 
3.6 testing 
 

Actions, or the process, of carrying out one or more tests. 

 
3.7 verification 
 

Confirmation by examination and recording of physical evidence that specified requirements 

have been met. 

 
 

4 Category of GCPV System 

The complete procedures of testing and commissioning of grid-connected PV (GCPV) system 

shall be divided into 3 parts: 

 

Part A: Pre-Commissioning Test Procedures 

 

Part B: Test and Commissioning Procedures 

 

Part C: Reliability Run Test Procedures 

 

The category of GCPV system shall be divided into 3 groups: 

 

Group 1: GCPV system with string or central inverter 

 

Group 2: GCPV system with micro inverter 

 

Group 3: GCPV system with DC power optimiser 

 
 

5 Part A: Pre-commissioning test procedure 

The pre-commissioning test procedures shall be conducted before the GCPV system is 

connected to the grid. The main objective is to provide detail information about the system. It is 

also used to check safety of the GCPV system prior engaged to the grid. The pre-

commissioning test consists of 3 parts: 

 

Part 1: System documentation. 

 

Part 2: Verification through inspection. 

 

Part 3: Verification through testing. 
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5.1 Part 1: System documentation (Apply to all groups) 
 

The section describes all related documents on the project. 

 
5.1.1 General information about project  
 
General information shall include but not limited to: 
 
a) Project information. 

b) Customer information. 

c) Installation information. 

d) System designer information. 

 

e) System installer information. 

f) Product type test result information. 

 

g) Operating manual of components information. 

5.1.2 Checklist on the APPROVED drawings 
 

The approved drawings shall include but not limited to: 

 

a) PV system layout. 

 

b) Lightning protection layout (if applicable). 

 

c) Infrastructure layout (if applicable). 

 

d) Weather monitoring system layout (if applicable). 

 

e) Schematic diagram. 

 

5.1.3 Checklist on datasheets  
 
The checklist on datasheets shall include but not limited to: 

 

a) PV modules. 

 

b) Power converter (inverters, DC optimiser). 

 

c) Array mounting structure. 

 

d) Cable (DC and AC cable). 
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e) DC cabinet (if applicable). 

 

f) Switchgear / AC breakers / DC Breakers. 

 

g) DC array junction box/ combiner box/string monitoring box (if applicable). 

 

h) Step up transformer (if applicable). 

 

i) Equipment on emergency system. 

 

j) Sensors (solar irradiance, temperature and wind speed) (if applicable). 

 

k) Data logging system / monitoring system / Weather monitoring system (if applicable). 

 

l) Lightning protection system (if applicable). 

 

5.2 Part 2: Verification through inspection (Apply to all groups) 
 

This section shall be conducted through visual inspection. 

 

5.2.1 Checklist for PV modules inspection 
 

The checklist for PV modules inspection shall include but not limited to: 

 

a) PV modules installed as per design and datasheet. 

 

b) PV module certification is conformed to the application. 

 

c) PV modules are rated for the maximum possible DC system voltage. 

 

d) Arrangement and mounting of PV modules are installed as per designed, secured and 

safe. 

 

e) Wiring and interconnection of PV modules as per designed. 

 

f) PV modules installed as per designed. 

 

g) PV modules installed in good condition. 

 

5.2.2 Checklist for power converters inspection 
 

The checklist for power converters inspection shall include but not limited to: 

 

a) Power converters are installed as per designed and tally with datasheet. 

 

b) Power converters are in good condition. 
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c) Arrangement and mounting of PV modules are installed as per designed, secured and 

safe. 

 

5.2.3 Checklist for PV module mounting structure inspection 
 

The checklist for PV module mounting structure inspection shall include but not limited to: 

 

a) PV mounting structures are installed as per designed and tally with datasheet. 

 

b) Mounting structures are firmly secured and safe. 

 

c) Metal structure shall be properly earthed as per design document. 

 

5.2.4 Checklist for labelling, tagging and signage inspection 
 

The checklist for labelling, tagging and signage inspection shall include but not limited to: 

 

a)       All labelling, tagging and signage shall comply with MS1837. 

 

5.2.5 Checklist for DC array junction box / combiner box / string monitoring box 
inspection (if applicable) 
 

The checklist for DC array junction box / combiner box/string monitoring box inspection shall 

include but not limited to: 

 

a) DC array junction box / combiner box/string monitoring box are installed as per designed 

and tally with datasheet 

 

b) Mounting of DC array junction box / combiner box/string monitoring box are firmly 

secured and safe. 

 

5.2.6 Checklist for DC cabinet inspection (if applicable) 
 

The checklist for DC cabinet inspection shall include but not limited to: 

 

a) DC cabinets are installed as per designed and tally with datasheet. 

 

b) Mounting of DC cabinet are firmly secured and safe. 

 

5.2.7 Checklist for AC distribution box inspection (ACDB) 
 

The checklist for AC distribution box inspection shall include but not limited to: 

 

a) ACDBs are installed as per designed and tally with datasheet. 

 

b) Mounting of ACDBs are firmly secured and safe. 
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5.2.8 Checklist for cable identification and route inspection 
 
The checklist for cable identification and route inspection shall include but not limited to: 

 

a) Type of cable, cable identification and cable route are installed as per designed and tally 

with schematic. 

 

b) Trunking and conduit are installed as per design document. 

 

5.2.9 Checklist for infrastructure and other civil works inspection (if applicable) 
 

The checklist for infrastructure and other civil works inspection shall include but not limited to: 

 

a) Infrastructure and other civil works are constructed as per designed document. 

 

5.2.10 Checklist for weather monitoring and performance monitoring of system 
inspection (if applicable) 
 

The checklist for weather monitoring and performance monitoring of system inspection shall 

include but not limited to: 

 

a) Weather monitoring and performance monitoring of system are installed as per designed 

document. 

 

5.2.11    Checklist for safety and protection measures inspection 
 

The checklist for safety and protection measures inspection shall include but not limited to: 

 

a) Checklist for surge protection devices 

 

The specifications, installation and location of SPDs (AC and DC) shall comply with MS1837. 

 

b) Checklist for DC protection against electric shock. 

 

c) Checklist for DC protection against insulation fault. 

 

d) Checklist for DC protection against overcurrent. 

 

e) Checklist for protective / isolation devices. 

 

f) Checklist Earthing & protection against the effect of lightning and voltage surge. 

 

g) Checklist for fire safety. 

 

h) Checklist for flood and wind load resilience (if applicable). 

 

i) Checklist for surveillance system and anti-theft system (if applicable). 
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j) Checklist for warning signage and identification include start up and shut down 

procedures. 

 

k) Checklist for preparation for operation and maintenance. 

 

l) Checklist for Surveillance System (e.g. CCTV) (if applicable). 

 

5.3 Part 3: Verification through testing (Apply to all groups unless specified) 

 

Verification through testing shall include but not limited to: 

 

5.3.1 Earthing and equipotential bonding test 
 

5.3.2 PV array test at Array Junction Box / Combiner box (if applicable) 

 

5.3.3  DC String fuse test 

 

5.3.4     AC fuse test 

 

5.3.5 DC open circuit voltage test 

 

5.3.6 String DC short circuit current test 

 

5.3.7 Isolation devices functionality test 
 
Isolation devices shall include but not limited to: 

 

a) AC breakers 

 

b) DC breakers 

 
5.3.8 Cable insulation test 
 
A complete checklist of pre-commissioning test procedures is shown in Annex A. 
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6 Part B: Testing and commissioning procedures 
 
After completion of pre-commissioning checklist and pass all tests, commissioning tests are 

conducted to ensure all inter-connections of the components and functionality of components 

are satisfactory. 

 
This test shall be conducted with the GCPV system connected to the grid where applicable. 

This activity shall be conducted by competent person(s) and/or qualified person(s) as stated at 

the end of the checklist whilst adhering to the provisions of all relevant laws and regulations. 

 

Conditions: 

 
1. All tests must be done in sequence. 

 
2. If one test in the sequence fails, the next test shall not be performed. 

 
3. Failure of any test nullifies the entire Testing and Commissioning. 

 
4. All the tests shall be conducted when solar irradiance at least 350 Wm-2. 

 
6.1 Operating voltage safety test 
 
The following test shall be conducted during the system in OFF condition and before engaging 

inverter to the grid. 

 
a) The maximum open circuit string voltage shall be less than maximum absolute input 

voltage of the inverter. 
 

b) The grid voltage shall be within inverter’s operating voltage limits. 
 
c) The grid frequency shall be within inverter’s operating frequency limits. 
 
6.2 Inverter functional test 
 
The following test shall be conducted when the inverter is in operating condition. 
 
a) The operating DC string voltage shall be within MPP voltage of the inverter. Preferable 

at the level of approximately 50% of the window voltage range. 
 

b) The inverter shall be tested for islanding functionality. The inverter shall turn OFF 
automatically when AC main switch is switched OFF. 
 

6.3 System Acceptance Test (AT) 
 
The following test shall be conducted when the inverter is in operating condition. 
 
a) The parameter of variables used to determine expected AC power shall be declared with 

reasonable values. 
 

b) The system is accepted if the ratio of measured AC power to expected AC power is 
greater than or equal to 0.9 but not more than 1.3. 
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6.4 Residual Current Device (RCD) Test (Apply for Group 2) 
 
a) Residual Current Device (RCD) shall be of a type approved by Suruhanjaya Tenaga (ST) 

Malaysia. 
 

b) RCD shall be residual current operated circuit breakers without integral overcurrent 
protection (RCCB) and residual current operated circuit breakers with integral 
overcurrent protection (RCBO) shall be current operated functionally independent of line 
voltage type, suitable for use on a 240/415V, 50Hz. AC system and up to an ambient 
temperature of 40oC. RCCB shall comply with MS IEC 61008-1 and MS IEC 61008-2-1 
and RCBO shall comply with MS IEC 61009-1 and MS IEC 61009-2-1. They shall be of 
either two-pole or four-pole type. Rated conditional short circuit current (Inc.) shall be of 
minimum 6 kA. For RCBO, protection against overcurrent shall be of B/C-type with Class 
3 energy limiting characteristic complying with MS IEC 60898-1 and MS IEC 60898-2. 
The breaking capacity shall not be less than 6 kA. 

 
c) RCD shall provide resistance against nuisance tripping due to an impulse voltage or 

transient overvoltage. 
 

d) RCD shall be A type unless otherwise specified. 
 
e) Test push button and visual indication for ‘ON’ and ‘OFF’ or ‘I’ and ‘O’ shall be provided. 

They shall be equipped with screw clamping type of cable terminals. 
 
A complete list of test and commissioning procedures is shown in Annex B. 
 
 

7 Part C: Reliability Run Test Procedures (Apply to all groups unless 
specified) 
 
In evaluating the reliability of the system, particularly with respect to a performance guarantee, 

it is desired to compare the measured output with the predicted and expected outputs. This 

analysis required continuous historical data sampled at 5 minutes’ interval for at least seven 
continuous days. 

 
During evaluation period, inverter failure shall NOT occur more than three (3) times within the 

reliability test period (excluding forced outages). If this happens, this test shall be repeated. The 

evidence in the form of AC power profile (AC Power vs Time) for the 7 days shall be provided. 

However, this duration is subject to authority decision or requirement. 

 
For a given reporting period, the predicted output is the output calculated from the performance 

model when using historical weather data via simulation software, while the expected output is 

the output calculated from the performance model using measured weather data for the 

reporting period. 

 
This activity shall be conducted by the competent person(s) and/or qualified person(s) as stated 

at the end of the checklist whilst adhering to the provisions of all relevant laws and regulations. 

 
Upon successful completion of testing and commissioning, the reliability run test shall be 

conducted. 
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7.1 Energy Performance Index and Final System Yield Test  
 
The energy performance index and final system yield test shall include:- 
 
a) Expected AC energy output. 

 
b) Measured AC energy output. 
 
c) Energy Performance Index (EPI). 
 
d) Final System Yield. 

 
The acceptable values of EPI are subjected to authority decision or requirement. 
 
7.2 Performance Ratio (PR) 
 
a) Expected PR. 

 
b) Measured PR. 
 
The acceptable values of PR are subjected to authority decision or requirement. 
 
A complete list of reliability run test procedures is shown in Annex C.
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Annex A 
(normative) 

 
Pre-commissioning checklist and test 

 
 

A1 Part 1: System Documentation (Apply to all groups) 
 

Table A1.1. General information about project 

 

Project Information 

Project reference   

Project description/name   

Total installed capacity (kW DC / kVA AC)    

Site GPS coordinates (Latitude, Longitude)   

Site address  

Customer Information 

Name  

Contact address  

Contact phone number  

Contact email address  

Installation Information 

Date of completion of installation  

Date of planned connection to grid  

Import meter reading (kWh) at pre-

commissioning session 

 

Export meter reading (kWh) at pre-

commissioning session 
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Table A1.1. General information about project (continued) 
 

System designer information 

Company name   

Company address   

Competent Designer Name (DC) with 

certification number 

  

Competent Designer Name (AC) with 

certification number 

 

Company contact number   

Contact email address   

System installer information 

Main contractor name  

Main contractor address  

Contact person  

Contact phone number  

Contact email address  

Product test result information 

Product name  

Company name  

Test certificate available (Y/N)  

Test date  

Standard Operating Procedure (SOP) of Starting and Shutdown the System 

information 

SOP of starting up the system available (Y/N)  

SOP of shutdown the system available (Y/N)  
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Table A1.1. General information about project (continued) 
 

NOTE. Attach a separate sheet if space is insufficient. 

Comments: 
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Table A1.2. Checklist on the APPROVED drawing 

 

Instructions If the information is available, please tick ‘✔’. 
If not applicable, write ‘NA’. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick 

‘✔’ / ‘NA’ 

1. PV system layout which includes the following information: 

a. PV array and numbering.  

b. Wiring and string ID.  

c. Inverters and facilities. 

d. Mounting structure and ID. 

e. Monitoring system signal cable routing. 

2. Lightning protection layout: 

a. Equipotential bonding mesh layout. 

b. Lightning arrestor layout and numbering. 

c. Earth pit layout and numbering. 

3. Infrastructure layout: 

a. Infrastructure (fencing, lighting, roads, drainage, plantation etc.) 

4. Weather monitoring system layout. 

a. Location of logging or monitoring unit 

b. Location of solar irradiance sensor (s) 

c. Location of module temperature sensor (s) 

d. Location of wind sensor (s) 

e. Location of ambient temperature sensor (s) 

5. Schematic diagram: 

a. DC side endorsed. 

b. AC side endorsed. 

c. Plant controller circuit 

d. Monitoring circuit. 

 

 

 

 

 

 

 

 

 

 

Comments: 
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Table A1.3. Checklist on datasheets 

 

Instructions 
If the datasheet is available, please tick ‘✔’. 
If not applicable, write ‘NA’. This form shall be 
filled-up for each model of components used. 

Write down the brand and model number. Add 

other components which are not mentioned 

here. Attach a separate sheet if the space is 

insufficient. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

1. PV Modules: 

a. Brand and model number 1:  

b. Brand and model number 2: 

2. Power converters (inverters, power optimisers or micro-inverters): 

a. Brand and model number 1: 

b. Brand and model number 2: 

3. Array Mounting Structure: 

a. Brand and model number 1: 

b. Brand and model number 2: 

4. DC Cable  

a. Brand and model number 1: 

b. Brand and model number 2: 

5. AC Cable  

a. Brand and model number 1: 

b. Brand and model number 2: 

6. DC Cabinet 

a. Brand and model number 1 (where applicable): 

7. Switchgear /AC breaker/ DC breaker 

a. Brand and model number 1: 

8. DC array junction box/ combiner box/string monitoring box  

a. Brand and model number 1: 

b. Brand and model number 2: 

9. Step-up Transformers  

a. Brand and model number 1: 

b. Brand and model number 2: 

10. Equipment on emergency system (Please specify): 

a._______________  

b. _______________  

c. _______________  

11. Sensors (solar irradiance, temperature and wind speed) 

a. Plane of Array solar irradiance sensors 

i.  Brand and model number 1: 

ii. Brand and model number 2: 
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Table A1.3. Checklist on datasheets (continued) 
 

b.     Horizontal plane solar irradiance sensors 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

c.    Wind speed 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

d. Module temperature 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

e. Ambient temperature 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

12.  Data logging system / monitoring system / Weather monitoring system 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

13.  Lightning protection system 

i.  Brand and model number 1: 

ii. Brand and model number 2: 

 

Please add pages if necessary. 

 

Comments: 
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A2 Part 2: Verification through Inspection (Apply to all groups) 
 

Table A2.1.1. Checklist for PV Modules Inspection 
 

Instructions 

If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each sub-array 

structure. 

The qualified person shall ensure all 

installations, connections and inspections are 

done correctly. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   String ID:   

Modules ID: From:                             to: 

1. PV modules installed as per designed and tally with datasheet (model, Voc, 

Vmp, Isc, Imp and Pmp). 

2. PV module certification is conformed to the application (e.g. Hail test, salt 

mist test, ammonia test) can meet local environment conditions. 

3. PV modules are rated for the maximum possible DC system voltage. 

4. Arrangement of PV modules are installed as per designed. 

5. PV modules are installed as per the installation manual or manufacturer’s 
guidelines. 

6. PV modules are conformed to relevant IEC standards (or equivalent) as per 

design document.  

7. PV modules are fixed firmly on the structure as per design drawing. 

8. PV modules are properly levelled on the structure. 

9. Inter-module connectors are properly crimped & securely connected. 

10. PV modules are connected with correct polarity. 

11. Non-metallic or stainless-steel isolator is present between each PV module 

frame & structure (if they are made from different metals). 

12. Wring and interconnection as per designed. 

13. PV string cables are fixed at the position which is higher than the water level 

during floods. 

14. Visual inspection on modules (bird drops, glass breakage, shaded by grass 

etc.). 

15. Sampling test (IV curve) has been done before installation (You may attached 

manufacturer test report). 

16. Sampling test (IV curve) has been done after installation. 

 

Comments: 
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A2.2 Checklist for Power Converters (inverter, micro-inverter or DC optimiser) 

Inspection 

 
Table A2.2.1. Checklist for inverters Inspection (Apply for Group 1) 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each inverter 

(string inverter or central inverter). 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   

1. Inverters installed as per designed and tally with datasheet. 

2. Types and location of inverters are installed as per designed. 

3. Inverters are in good condition without any visual damage or deformities. 

4. Inverters are installed as per manufacturer’s guideline. 
5. Inverters conformed to relevant IEC standards (or equivalent) as per design 

document. 

6. Sufficient ventilation is available around the inverters (as per manufacturer’s 
guideline). 

7. Inverters are properly fastened to floor/wall surfaces. 

8. Inverter metal casings are earthed as per design document. 

9. Inverters incoming/outgoing cables are properly tagged. 

10. Inverters incoming/outgoing cables are properly connected as per drawing. 

11. The connections for phase sequence L1, L2 & L3 are in proper order (for 

three-phase inverters). 

12. The connections for L and N are in proper order (for single-phase inverters). 

13. Gap maintained between power cables and signal cables routing as per 

design document. 

14. The auxiliary power cables are connected properly. 

15. All cable terminations are done properly. 

16. Inverter settings are as per local utility guidelines. 

17. Inverter for outdoor use shall be suitable rated based on Malaysia climate 

(refer to MS1837). 

18. Inverter has been erected to withstand the expected external influences such 

as: 

a. Wind loading (if applicable). 

b. Floods: Power converter is installed at the position which is higher than 

the water level during floods. 

c. Temperature: no touching to the PV module surface. 

d. No exposure to direct sunlight. 

e. Corrosion effect. 
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Table A2.2.1. Checklist for inverters Inspection (Apply for Group 1) (continued) 

 

19. Proper labelling of all the cables and components are done. 

20. Power converter ID is labelled or tagged on or nearby the power converter. 

21. Labels or tags are of high durability (especially for outdoor power converter). 

22. Power converter room and civil foundation as per approved drawing. 

23. For outdoor central inverter, civil foundation is done as per approved 

drawing. 

24. Inverter room and civil foundation (outdoor) have effective water drainage to 

prevent water logging. 

 

Comments: 
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Table A2.2.2. Checklist for Micro inverter (Apply for Group 2) 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each string. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Structure 

ID:   String No.:   

1. Micro inverters installed as per designed and tally with datasheet. 

2. Micro inverters are installed as per manufacturer’s guideline. 
3. Micro inverters are conformed to relevant IEC standards (or equivalent) as 

per design document. 

4. Micro inverters unit are properly fastened to mounting structure. 

5. Micro inverter-module connectors are properly crimped & securely 

connected. 

6. Micro inverter AC cables are correctly connected. 

7. The connections for L and N are in proper order (for single phase inverters). 

8. Non-metallic isolator or stainless-steel isolator is present between each micro 

inverter casing & structure (if they are made from different metals material). 

9. Micro inverter factory settings are as per local utility guidelines. 

10. Micro inverter shall be suitable rated based on Malaysia climate (refer to 

MS1837). 

11. Micro inverters have been erected to withstand the expected external 

influences such as:  

a. Wind loading. 

b. Water. Micro inverters are installed at the position under the PV modules 

which is higher than the water level during heavily rain. 

c. Temperature: no touching to the PV module surface. 

d. No direct exposure to sunlight. 

e. Corrosion effect. 

12. Proper labelling of all the cables and components are done. 

13.  Micro inverter IDs are labelled or tagged on or nearby the micro inverters. 

14.  Labels or tags are of high durability.  

 

Comments: 
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Table A2.2.3. Checklist for DC Power Optimiser Inspection (Apply for Group 3) 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each string. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   String ID:   

1. DC Optimisers installed as per designed and tally with datasheet. 

2. DC power optimisers are installed as per manufacturer’s guideline. 
3.  DC power optimisers and inverter are conformed to relevant IEC standards 

(or equivalent) as per design document. 

4.  DC power optimisers are properly fastened to mounting structure. 

5.  DC power optimiser-module connectors are properly crimped & securely 

connected. 

6.  DC power optimisers are correctly connected with correct polarity. 

7.  Non-metallic isolator or stainless-steel isolator is present between each DC 

power optimiser casing & structure (if they are made from different metals). 

8. Inverter for DC power optimisers factory settings are as per local utility 

guidelines. 

9. DC power optimisers shall be suitable rated based on Malaysia climate (refer 

to MS1837). 

10. DC power optimisers have been erected to withstand the expected external 

influences such as: 

a. Wind loading. 

b. Floods: DC power optimisers are installed at the position which is higher 

than the water level during floods. 

c. Temperature: no touching to the PV module surface, no long period direct 

exposure to sunlight. 

d. Corrosion effect. 

11. Proper labelling of all the cables and components are done. 

12. DC power optimiser IDs are labelled or tagged on or nearby the power 

optimisers. 

13. Labels or tags are of high durability.  

 

Comments: 
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Table A2.3.1. Checklist for PV Module Mounting Structure Inspection 
 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each mounting 

structure. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Structure ID:   Sub-array ID:   

1. PV module mounting structures installed as per designed and tally with 

datasheet. 

2.   Mounting structure and jointing materials as per approved drawing. 

3.   Structure and materials are conformed to relevant IEC standards (or 

equivalent) as per design document. 

4.   Structures are correctly fixed at specific tilt and orientation as per design 

document. 

5.   Structures are designed based on standard. (Check for availability of 

structure engineer certificate). 

6.   Structures have been selected to withstand the expected external influences 

based on the most serious case under Malaysia climate.  

7.   Mounting structure are firmly secured, minimising the risk of being blown 

away by the wind. 

8. The material for structure has corrosion proof coating. (Check for availability 

of factory test certificate). 

9. No rust (for steel), discoloration (for aluminium) or any sign of corrosion found 

in the structure materials (e.g. frame, clamp, bolt and nuts, etc.). 

10. Structures are properly earthed as per design document. 

11. Foundation are done as per approved drawing. 

12. No crack found in the foundation and/or mounting structure. 

 

Comments: 
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Table A2.4.1. Checklist for Labelling, Tagging and Signage Inspection 

 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each sub-

array connected to one inverter. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   Sub-array ID:   

1. All signs specification shall comply with MS1837. 

2. All termination cables at inverter shall be tagged. 

3. All boxes shall be labelled. 

4. All components shall be labelled. 

5. All switches shall be labelled. 

6. The turn on and shut down procedures are in a prominent location. 

7.  The emergency procedures signage is in a prominent location. 

 

  

Comments:  
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Table A2.5.1. Checklist for DC Junction Box/Combiner Box, String Monitoring Box 

Inspection (If Applicable) 
 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each sub-array 

connected to one inverter. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   Sub-array ID:   

1. DC Junction Box/Combiner Box, String Monitoring Box installed as per 

designed and tally with datasheet. 

2. All components are rated for the continuous operation at DC and at the 

maximum possible DC system voltage and current as defined in MS1837. 

3. Boxes are conformed to relevant IEC standards (or equivalent) as per design 

document. 

4. Boxes connection diagram is available at the inside of the cover. 

5. All components are available as per approved schematic (string fuses, DC 

circuit breakers etc.). 

6. Wiring is as per approved schematic. 

7. Metal casings are earthed as per design document. 

8. All boxes are properly fixed at appropriate locations as per design document. 

9. Surge protections devices are available inside the box as per design 

document. 

10. Box and related component & insulation rating based on maximum DC 

voltage. 

11. Boxes for outdoor use should be suitably rated based on Malaysia climate 

(refer to MS1837).  

12. Proper labelling of all the cables and components are done. 

13. Boxes IDs are labelled or tagged on or nearby the boxes. 

14. Labels or tags are of high durability (especially for outdoor boxes).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comments:  
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Table A2.6.1. Checklist for DC Cabinet Inspection (If Applicable) 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each DC 

cabinet. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ / 
‘NA’ 

Inverter ID:   DC Cabinet 

ID: 

  

1. DC cabinets are installed as per designed and tally with datasheet. 

2. All components are rated for the continuous operation at DC and at the 

maximum possible DC system voltage and current as defined in MS1837. 

3. DC Cabinet are conformed to relevant IEC standards (or equivalent) as per 

design document. 

4. DC Cabinet connection diagram is available at the inside of the cover. 

5. All components are available as per approved schematic. 

6. Means of isolation and disconnection have been provided for the PV array 

strings and PV sub-arrays – to the requirements of MS1837. 

7. Wiring is as per approved schematic. 

8. Metal casings are earthed as per design document. 

9. DC Cabinet is properly fixed at appropriate locations as per design document. 

10. Surge protections devices are available inside the cabinet as per design 

document. 

11. DC Cabinet and related component & insulation rating based on maximum DC 

voltage. 

12. If blocking diodes are fitted, their reverse voltage rating is as per designed.  

13. DC Cabinet for outdoor use should be suitably rated based on Malaysia 

climate (refer to MS1837). 

14. DC cabinet has been erected to withstand the expected external influences 

such as: 

a. Floods: DC cabinet is installed at the position which is higher than the 

water level during floods. 

b. Temperature: no touching to the PV module surface. 

c. No long period direct exposure to sunlight. 

d. Corrosion effect. 

15.  Proper labelling of all the cables and components are done. 

16.  DC Cabinet ID is labelled or tagged on or nearby the cabinet. 

17.  Labels or tags are of high durability. 

 

Comments: 
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Table A2.7.1. Checklist for AC Distribution Box (ACDB) or Switchgear Inspection 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each ACDB. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ 
/ ‘NA’ 

ACDB ID:   

1. ACDB are installed as per designed and tally with datasheet. 

2. ACDB are conformed to relevant IEC standards (or equivalent) as per design 

document. 

3. ACDB connection diagram is available at the inside of the cover. 

4. All components are available as per approved schematic. 

5. A means of isolating the inverter has been provided on the AC side. 

6. All isolation and switching devices have been connected such that PV 

installation is wired to the “load” side and the public supply to the “source” side. 
7. Where an RCD is installed to the AC circuit feeding an inverter, the RCD type 

has been verified to ensure it has been selected according to the requirements 

as per designed. 

8. Wiring is as per approved schematic. 

9. ACDB is properly mounted as per design document. 

10. Sufficient free space available around each ACDB. 

11. ACDB is properly earthed as per design document (if applicable). 

12. The connections for phase sequence L1, L2 & L3 are in proper order (for three 

phase inverters). 

13. The connections for L and N are in proper order (for single phase inverters). 

14. Incoming/outgoing cables are properly connected as per approved schematic 

diagram. 

15. All cable terminations are done properly. 

16. All cable glands are properly secured & tightened. 

17. ACDB for outdoor use shall be suitably rated based on Malaysia climate. 

18. ACDB has been erected to withstand the expected external influences such 

as: 

a. Floods: DC cabinet is installed at the position which is higher than the 

water level during floods. 

b. Temperature: no touching to the PV module surface. 

c. No long period direct exposure to sunlight. 

d. Corrosion effect. 

19. Proper tagging of all cables and components are done. 

20. ACDB ID is labelled or tagged on or nearby the ACDB. 

21. Labels or tags are of high durability (especially for outdoor use).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comments:  
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Table A2.8.1. Checklist for Cable Identification and Route Inspection 
 

Instruction If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. Cable identification and route are installed as per designed and tally with 

schematic. 

2. Cables are conformed to relevant IEC standards (or equivalent) as per design 

document. 

3. All cables are selected for current carrying capacity and voltage drop as per 

approved design. 

4. All DC cables are meant for solar PV applications and as per design document 

(except for micro inverter). 

5. All cables, cable trunkings, conduits and entries are weatherproof for Malaysia 

climate (selected and erected to withstand the expected external influences 

such as wind, temperature, humidity, UV and solar radiation). 

6. Plug and socket connectors mated together are of the same type and from the 

same manufacturer and comply as per designed.  

7. All cables are identified and connected as per approved drawing. 

8. The PV array wiring has been laid in such a way that the area of conductive 

loops is minimum, as per designed. 

9. Adequate physical separation of AC, DC & communication cables. 

10. All cable routed areas are properly marked on the ground. 

11. All power cable route & locations are as per drawing. 

12. All cables are properly tagged. 

13. Cable tags and zip ties (if applicable) are the type with high durability. 

14. Cable caution tape is used for all underground cables as per design document. 

15. All trunkings and conduits are installed as per design document. 

16. Cables routed are in safe zone or protected against mechanical damage (no 

over-bended, no sharp edges etc.). 

 

Comments:  
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Table A2.9.1. Checklist for Infrastructure and Other Civil Works Inspection (if 
applicable) 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be applicable to a ground-

mounted PV system. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. Gate, roads, water drainage, control room, management building fencing, 

lighting etc. are available as per approved design document. 

2. Lighting posts, lightning rods, control room, management building, CCTV or 

gates or fencing should not cast a long period shadow to a PV array and 

weather monitoring system. 

3. Roads – small rocks type road should be safe distance from the nearest PV 

module. Otherwise, rocks easily been thrown to the modules when car passing 

by. 

  

 

Comments: 
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Table A2.10.1. Checklist for Weather Monitoring Station and PV Performance 
Monitoring System Inspection (If applicable) 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each monitoring 

system if they are more than one system. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ / 
‘NA’ 

System ID:   

1. Monitored data for Weather Monitoring Station (WMS) must comprise at least: 

a. Solar irradiance on the horizontal plane. 

b. Solar irradiance on the plane of array (for static and tracking systems). 

c. Ambient temperature. 

d. Wind speed and wind direction. 

2. Monitored data for system monitoring must comprise at least:  

a. Module temperature. 

b. Inverter temperature. 

c. DC electrical parameters such as voltages, current and power for each 

string. 

d. AC electrical parameters such as voltages, current and power from each 

inverter. 

3. All sensors are accompanied with test certificates and relevant documents. 

4. All weather monitoring system and PV monitoring system shall be 

synchronised and sampled at one-minute intervals*(see note 1). 

5. If PV arrays are installed in more than one orientation or tilted angle, solar 

irradiance meter(s) shall be installed for each condition (if applicable) 

6. Local & remote communication & data logging system is available as per 

design document. 

7. The communication software test report as per design document. 

8. All parameters are properly configured in the computer as per requirement. 

9. Internet connection is available at the control room. 

10. Remote monitoring via internet or other means is available. 

11. Identification marks on communication cable are available and as per design 

document. 

12. Communication system architecture diagram is displayed near the computer 

in the control room. 

13. Gap maintained between power cables and signal cables routing. 

14. Signal cables should not cross the power cables. 

 

NOTE. 1 *After testing and commissioning, the sampling interval shall be changed to five 

minutes. 
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Table A2.10.1. Checklist for Weather Monitoring Station and PV Performance 
Monitoring System Inspection (If applicable) (continued) 

 

Comments: 
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A2.11. Checklist for Safety and Protection Measures Inspection 
 

Table A2.11.1. Checklist for Surge protection devices Inspection 

 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each sub-array 

connected to one inverter. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

  

Please 

tick ‘✔’ 
/ ‘NA’ 

Inverter ID:   Sub-array ID:   

1. Inverter has built-in DC SPDs. 

2. Built-in DC SPDs are used in this installation. 

3. Inverter has built-in AC SPDs. 

4. Built-in AC SPDs are used in this installation. 

5. For external SPDs, the SPDs installed as per designed. 

6. The installation of DC SPDs and AC SPDs as per designed. 

7. All SPDs are in good condition. 

 

Comments:  
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Table A2.11.2. Checklist for DC Protection against Electric Shock Inspection 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ / 
‘NA’ 

1. Protection by use of class II or equivalent insulation adopted on the DC side. 

2. PV string and array cables have been selected and erected to minimise the 

risk of earth faults and short-circuits. Typically achieved by use of double 

insulated cables. 

  

Comments: 
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Table A2.11.3. Checklist for DC Protection against Insulation Faults Inspection 

 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ / 
‘NA’ 

1. Galvanic separation is available inside the inverter or on the AC side (If 

applicable). 

2. Functional earthing of any DC conductor. 

3. PV array earth insulation resistance detection and alarm system is installed 

as per designed. 

4. PV array earth residual current monitoring detection and alarm system is 

installed as per designed. 

  

  

Comments: 
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Table A2.11.4. Checklist for DC Protection against Overcurrent Inspection 
 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. For system without string overcurrent protective device: 

a. The module maximum series fuse rating is greater than the possible 

reverse current. 

b. String cables are sized to accommodate the maximum combined fault 

current from parallel strings. 

2. For system with string overcurrent protective device: 

a. String overcurrent protective devices are fitted and correctly specified as 

per designed 

3. For system with array / sub-array overcurrent protective devices: 

a. Overcurrent protective devices are fitted and correctly specified to the 

requirements as per designed. 

4. For systems where the inverter(s) can produce a DC back-feed into the PV 

array circuits: 

a. Any back-feed current is lower than both the module maximum fuse rating 

and the string cable ampere rating. 

 

 

Comments: 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS 2692:2020 

36   © STANDARDS MALAYSIA 2020 - All rights reserved 

Table A2.11.5. Checklist for Protective/Isolation Devices Inspection 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

Please 

tick ‘✔’ / 
‘NA’ 

1. Fuse: 

a. String fuses installed as per designed and tally with schematic. 

b. DC miniature circuit breaker installed as per designed and tally with 

schematic (if applicable). 

c. AC fuses installed as per designed and tally with schematic (if 

applicable). 

2. Circuit Breaker: 

a. External DC main switches installed as per designed and tally with 

schematic. 

b. AC main switches installed as per designed and tally with schematic. 

c. AC switches installed as per designed and tally with schematic. 

3.   ELCB 

a. ELCB installed as per designed and tally with schematic. 

4.   Surge Protection Device (SPD): 

a. SPD installed as per designed and tally with schematic. 

 

Comments: 
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Table A2.11.6. Checklist for Earthing & Protection against the Effects of Lightning and 
voltage surge Inspection 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
This form shall be filled-up for each earthing pit 

and each lightning arrestor 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. Earthing location as per approved drawing. 

2. Earthing conductor properly connected to metal parts of all structures with the 

use of not easily corroded metal such as stainless steel. 

3. All array frames (for framed modules) and structures are earthed and bonded 

properly that meets the requirements as per standard. 

4. Existence of equipotential mesh. 

5. Where the PV system includes functional earthing of one of the DC 

conductors, the functional earth connection has been specified and installed 

to the requirements as per standard. 

6. Where a PV system has a direct connection to earth on the DC side, a 

functional earth fault interrupter is provided to the requirements as per 

standard. 

7. Where protective earthing and/or equipotential bonding conductors are 

installed, they are parallel to, and bundled with, the DC cables. 

8. Earthing & lightning arrestor are installed as per design document. 

9. Equipotential must be established between the PV array frame and air 

termination network (if using separate grounding). 

10. The selected lightning arrester as per standard. 

11. To minimize voltages induced by lightning, the area of all wiring loops has 

been kept as small as possible. 

12. Measures are in place to protect long cables (e.g. screening or the use of 

SPDs). 

13. Where SPDs are fitted, they have been installed to the requirements as per 

standard. 

 

Comments:  

 

 

 

 

 

 
 
 
 
 



MS 2692:2020 

38   © STANDARDS MALAYSIA 2020 - All rights reserved 

Table A2.11.7. Checklist for Fire Safety Inspection 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
  

  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. Fire extinguisher type C which is suitable for fire involving electrical 

components. 

2. Fire extinguishers are in good condition and not expired. 

3. Comply with OSHA requirements covering mounting fire extinguishers, fire 

extinguisher placement as well as signage requirements. 

 

 

Comments:  
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Table A2.11.8. Checklist for Floods and Wind Load Resilience Inspection (If applicable) 

 

Instructions If the job has been done satisfactorily, 

please tick ‘✔’. 
If not applicable, write ‘NA’. 
  

  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ / 
‘NA’ 

1. The resilience due to flood has been duly considered during design as per 

standard. 

2. The wind load has been considered during design as per standard. 

  

Comments: 
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Table A2.11.9. Checklist for Surveillance System and Anti-theft System Inspection (If 
applicable) 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ 
/ ‘NA’ 

1. An automated monitoring system is required and a closed-circuit television 

(CCTV) system is recommended. 

2. All CCTV images are sampled continuously (if required). 

3. Procedures for verifying correct system operation are available. 

4. A checklist of what to do in case of a system failure is available. 

5. Emergency shutdown / isolation procedure is available. 

6. Maintenance and cleaning recommendations (mechanical, civil and electrical) 

is available. 

7. Warranty documentation for surveillance system – to include starting date of 

warranty and period of warranty is available. 

8. Documentation on any applicable workmanship or weather-tightness 

warranties are available. 

  

Comments: 
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Table A2.11.10. Checklist for Warning Signage and Identification Include Start up and 
Shut Down Procedures Inspection 

 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 
  

Date(s) of 

inspection: 

(dd_mm_yyyy) 

 

Please 

tick ‘✔’ / 
‘NA’ 

1. All circuits, protective devices, switches and terminals suitably labelled as per 

standard. 

2. All DC junction boxes carry a warning label indicating that active parts inside 

the boxes are fed from a PV array and may still be alive after isolation from 

the PV inverter and public supply. 

3. Means of isolation on the AC side is clearly labelled. 

4. Dual supply warning labels are fitted at point of interconnection. 

5. A single line wiring diagram is displayed on site. 

6. Installer details are displayed on site. 

7. Start up and Shutdown procedures are displayed on site. 

8. Emergency procedures are displayed on site (where relevant). 

9. All signs and labels are suitably affixed and durable. 

 

Comments:  
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Table A2.11.11. Checklist for Preparation for Operation and Maintenance Inspection 
 

Instructions If the job has been done satisfactorily, please 

tick ‘✔’. 
If not applicable, write ‘NA’. 

Date(s) of 

inspection: 

(dd_mm_yyyy) 

Please 

tick ‘✔’ / 
‘NA’ 

1. Procedures for verifying correct system operation are available. 

2. A checklist of what to do in case of a system failure is available. 

3. Emergency shutdown / isolation procedure is available. 

4. Maintenance and cleaning recommendations (mechanical, civil and electrical) 

is available. 

5. Warranty documentation for PV modules and inverters – to include starting 

date of warranty and period of warranty is available. 

6. Documentation on any applicable workmanship or weather-tightness 

warranties are available. 

  

Comments: 
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A3 Part 3: Verification through Testing 
 

Table A3.1. Continuity of Earthing and/or Equipotential Bonding Conductors Test 
 

Description 

Where protective earthing and /or equipotential bonding conductors are fitted on the DC side, 

such as bonding of the array frame, an electrical continuity test shall be made on all such 

conductors.  

 

All connection to the main earthing terminal should also be verified. 

Instructions: 

 
Note: 

Prior to this test, please ensure all continuity of earthing and/or equipotential 

bonding conductors test on AC side have passed. 

  

1.    Use appropriate tools to measure and record. 

2.   Test the continuity of each conductor to the array frame 

(Please tick ‘✔’). 

Date(s) of 

Test: 

(dd_mm_yyyy) 

 

 

Please 

tick ‘✔’/ 
‘NA’ 

1 PV String ID / PV Array ID / Structure ID:   

2 PV String ID / PV Array ID / Structure ID:   

3 PV String ID / PV Array ID / Structure ID:   

Comments: 
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Table A3.2. PV Array Junction Box / Combiner Box Test (If applicable) 

 

Description 

The purpose of the combiner box test is to ensure all strings interconnected 

at the combiner box are connected correctly and with correct polarity. 

While it is possible to do a polarity test with a digital multimeter, when 

checking many circuits, the appearance of the “-“ symbol can be relatively 
easy to overlook. As an alternative, the following test sequence indicates a 

reverse connection through a substantially different voltage reading. 

Date(s) of 

Test: 

(dd_mm_yyyy) 

  

  

Instructions: 

1.   Use voltmeter with voltage range at least twice the maximum string voltage. 

2.   Do not insert any positive fuses / connectors. 

3.   Measure the open circuit voltage of the first string, positive to negative, and ensure it is 

an expected value. 

4.    Leave one lead on the positive pole of the first string tested and put the other lead on 

the positive pole of the next string. The voltage should be near-zero, with acceptable 

tolerance range of ±15 V 

5.   Continue the measurements on subsequent strings, using the first positive circuit as the 

meter common connection. 

6.   A reverse polarity condition will be very evident if it exists – the measured voltage will be 

twice the string voltage. 

7.   Please tick ‘✔’ if the string voltage or polarity is correct. 

Inverter ID. AJB/Combiner Box ID. String ID. Correct 

Polarity. 

Please tick 

‘✔’/ ‘x' 

       

       

       

Comments: 
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Table A3.3. DC String Fuse Test (Group 1 and 3) 
 

Description 

The purpose of the DC string fuse test is to ensure all string fuses have 

good continuity. 

Date(s) of 

Test: 

(dd_mm_yyyy) 

  

Instructions: 

1. Use appropriate methods and tools/equipments to perform this test.  

2. Please tick ‘✔’ if the fuse has good continuity. 

Inverter ID AJB/Combiner Box ID String ID  Good 

continuity. 

Please tick 

‘✔’/ ‘x' 

       

       

       

Comments: 
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Table A3.4. AC Fuse Test (Group 1 and 3) 
 

Description 

The purpose of the AC fuse test is to ensure all AC fuses have good 

continuity. 

Date(s) of 

Test: 

(dd_mm_yyyy) 

  

Instructions: 

1.  Make sure no AC voltage at both terminals of AC fuse. 

2.  Remove AC fuse from its socket. 

3.  Use multimeter to test continuity of each string fuse. 

4.  Please tick ‘✔’ if the fuse has good continuity. 

System ID Good continuity. 

Please tick ‘✔’/ ‘x' 

   

   

    

Comments: 
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Table A3.5. DC Open Circuit Voltage Test 
 

Description 

The purpose of DC open circuit voltage test is to ensure all DC open 

circuit voltage of all PV modules or strings are within accepted value. 

Date(s) of Test: 

(dd_mm_yyyy) 

 

Instructions: 

Notes: 

1. Solar irradiance should be at least 350 Wm-2 when performing this test. 

2. Use appropriate tools to measure and record in-plane solar irradiance, module temperature 

and open circuit voltage. 

 

For Group 1 

Open circuit voltage test shall be conducted on each string. 

 

For Group 2 and 3 

Open circuit voltage test shall be conducted on each module. 

 

Switch OFF / Disconnect the following: 

a. PV AC Main Switch (isolator). 

b. All AC switches. 

c. All DC switches. 

d. All DC fuses. 

  
Determine the following: 

1.    Measured Open Circuit Voltage (Voc measured) of each string. 

2.    Expected Open Circuit Voltage (Voc expected) of each string. 

 𝑉oc expected = 𝑉oc stc × {(1 + [% 𝛽voc100 × (𝑇𝑚𝑜𝑑 − 25)]} × 𝑁𝑠 

 % 𝑉𝑜𝑐  𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = (𝑉𝑜𝑐 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 − 𝑉𝑜𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑉𝑜𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 ) × 100% 

                 

          Accept if % Voc deviation is within ±5% 

Inverter 

ID. 

AJB / 

Combiner 

Box ID 

String 

ID. 

Voc 

at 

stc 

(V) 

Voc 

measured 

(V) 

Solar 

irradiance 

(W/m2) 

Voc 

expected 

(V) 

% Voc 

deviation 

Conclusion 

Please tick 

‘✔’/ ‘x' 

            

Comments: 
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Table A3.6. DC Short Circuit Current Test 

 

Description 

The purpose of DC short circuit current test is to ensure all DC short 

circuit of each PV module or strings are within accepted value. 

Date(s) of Test: 

(dd_mm_yyyy) 

 

Instructions: 

Notes: 

1. Solar irradiance should be at least 350 Wm-2 when performing this test. 

2. Use appropriate tools to measure and record in-plane solar irradiance, module temperature 

and short circuit current. 

 

For Group 1 

Short circuit current test shall be conducted on each string. 

 

For Group 2 and 3 

Short circuit current shall be conducted on each module. 

 

Switch OFF / Disconnect the following: 

a. PV AC Main Switch (isolator). 

b. All AC switches. 

c. All DC switches. 

d. All DC fuses. 

 
 Determine the following: 

1.    Measured short circuit current (Isc measured) of each string. 

2.    Expected short circuit current (Isc expected) of each string. 

 𝐼𝑠𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 = 𝐼𝑠𝑐 𝑠𝑡𝑐 × {(1 + [% 𝛼𝐼𝑠𝑐100 × (𝑇𝑚 − 25)]} × 𝑁𝑝 × 𝐺1000 

 % 𝐼𝑠𝑐  𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = (𝐼𝑠𝑐 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 − 𝐼𝑠𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝐼𝑠𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 ) × 100% 

 

                       Accept if % Isc deviation is within ±5% 

Inverter 

ID. 

AJB / 

Combiner 

Box ID 

String 

ID. 

Isc 

at 

stc 

(A) 

Isc 

measured 

(A) 

Solar 

irradiance 

(W/m2) 

Ioc 

expected 

(A) 

% Isc 

deviation 

Conclusion 

Please tick 

‘✔’/ ‘x' 

            

Comments: 
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Table A3.7. Isolation Device Functional Test 

 

Description 

The purpose of isolation device functional test is to ensure all isolation 

devices are functioning. 

Date(s) of Test: 

(dd_mm_yyyy) 

  

Instructions: 

 

Switch OFF / Disconnect the following: 

a. PV AC Main Switch (isolator). 

b. All AC switches. 

c. All DC switches. 

d. All DC fuses. 

 
Make sure no voltage at both terminal of each switch. 

a. Turn ON switch and measured continuity of the switch and turn OFF the switch and 

check the switch shall break the circuit completely. 

b. Please tick ‘✔’ if the switch has good functionality. 

Device ID. Conclusion 

Please tick ‘✔’/ ‘x' 

   

   

    

Comments: 
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Table A3.8. Cable Insulation Test 

 

Description 

The purpose of cable insulation test is to ensure all new installed 

cables (DC or AC) have minimum insulation level requirements. 

Date(s) of Test: 

(dd_mm_yyyy) 

  

Instructions: 

Notes: 

1. Testing is performed on new cable installations to determine if the insulation has been 

damaged. 

2.  Use appropriate tools to measure and record. 

 

Warnings: 

1. Do not touch and take measures to prevent any other person touching any metallic surface 

when performing the insulation test. 

2. Do not touch and take measures to prevent any other persons from touching the back of the 

module/laminate or the module/laminate terminals when performing the insulation test. 

3. Whenever the insulation test device is energized, there is voltage on the testing area. The 

equipment shall have automatic auto-discharge capability 

4. Appropriate personal protective clothing / equipment should be worn for the duration of the 

test. 

 

SWITCH OFF / DISCONNECT the following: 

a. PV AC Main Switch (Isolator). 

b. All AC switches. 

c. Disconnect and isolate PV array from the cable 

d. All DC switches (Apply to GROUP 1 and 3). 

e. All DC fuses (Apply to GROUP 1 and 3). 

  

Method 1: Measure the insulation resistance between array negative and earth followed by 

a test between array positive and earth. 

Method 2: Measure the insulation resistance between earth and short-circuited array positive 

and negative. 

  

The insulation resistance should be greater than a value as stipulated by standard. 

 

Please tick ‘✔’ if the switch has good functionality. 

Cable ID Insulation resistance value  

(Mega ohm) 

Conclusion 

Please tick ‘✔’/ ‘x' 

     

Comments: 
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Table A3.8. Cable Insulation Test (continued) 

 
  

 System Installer System Designer / Competent 

person / Qualified person 

Signature     

Date     

Name     

Designation / 
Qualification 
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Annex B 
(normative) 

 

Testing and Commissioning Checklist 
 
 

Table B.1. Operating Voltage Safety Test 
 

Description 

The purpose of safety operating voltage test is to ensure all DC open circuit 

string voltages and AC voltages are within inverter’s operating limit. 

Date(s) of 

Test: 

(dd_mm_yyyy) 

 

Instructions: 

Notes: 

1. Solar irradiance shall be at least 350 Wm-2 when performing this test. 

2. Use appropriate tools to measure and record solar irradiance and voltages. 

 

Switch OFF / Disconnect the following: 

a. PV AC Main Switch (isolator). 

b. All AC switches. 

c. All DC switches. 

d. All DC fuses. 

 
1.    Measured Open Circuit voltage of each string. 

2.    Measured grid voltage at point of common coupling (PCC). 

3.    Measured grid frequency. 

Inverter specification: 

 Inverter brand and ID:  

 Absolute maximum input voltage (V)  

 MPP Voltage range (V):  

AC operating voltage range (V):  

Frequency operating range (Hz):   
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Table B.1. Operating Voltage Safety Test (continued) 
 

Test and validate: Conclusion 

Please tick 

‘✔’/ ‘x' 

All open circuit string voltages less than maximum absolute voltage of 

inverter. 

 

Grid voltage at PCC is within inverter’s operating limit  

Grid frequency at PCC is within inverter’s operating limit  

Comments: 

 

 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS 2692:2020 

54   © STANDARDS MALAYSIA 2020 - All rights reserved 

Table B.2. Inverter Functional Test 

 
Description 

The purpose of inverter functional test is to ensure inverter is operating 

safely as required. 

Date(s) of 

Test: 

(dd_mm_yyyy) 

 

Instructions: 

Notes: 

1. Solar irradiance should be at least 350 Wm-2 when performing this test. 

2. Use appropriate tools to measure and record solar irradiance, voltages and current. 

 

1.    Perform start up procedures. 

2.    Wait until the inverter stable. 

3.    Measured DC string operating voltage for each MPPT. 

4.    Measured current for each string. 

5.    Perform a simple islanding test. 

Inverter specification: 

 Inverter brand and ID:  

 MPPT voltage range (V)  

 Number of MPPT  

 DC current input per MPPT (A):  

 Power rating (W)  

 

Test and validity: 

Conclusion 

Please tick 

‘✔’/ ‘x' 

 All operating DC string voltages is within MPPT voltage limit.  

 All operating DC current is within inverter’s maximum DC limit  

Turn OFF AC main switch. The inverter is automatically shut down. No AC 

voltage at the output of inverter. 

 

 Comments: 
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Table B.3. System Acceptance Test (AT) 

 

 Description 

The purpose of system acceptance test is to ensure the GCPV system 

is performing well and the output power generated from the GCPV is 

accepted. 

Date of Test: 

(dd_mm_yyyy) 

Note: 

 Solar irradiance should be at least 350 Wm-2 when performing this test. 

  

Instructions: 

 
1. Perform start up procedures. 
2. Wait until the inverter(s) is/are stable. 
 

Declare the following parameters: 

 
Please declare the following: 

a. Peak PV array capacity, 𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐            : ________ 

b. Module mismatch factor, 𝑓𝑚𝑚            : ________ 
c. Cleanliness index, 𝑓𝑐𝑙𝑒𝑎𝑛 : ________ 
d. Aging factor, 𝑓𝑎𝑔𝑒 : ________ 

e. Unshaded factor, 𝑓𝑢𝑛𝑠ℎ𝑎𝑑𝑒 : ________ 
f. Cable efficiency, 𝜂𝑐𝑎𝑏𝑙𝑒 : ________ 
g. Maximum inverter efficiency, 𝜂𝑖𝑛𝑣 : ________ 

 
 

 

𝑃𝑜𝑢𝑡 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 = 𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐  ×  𝑓𝑚𝑚  ×  𝑓𝑔  ×  𝑓𝑡𝑒𝑚𝑝  ×  𝑓𝑐𝑙𝑒𝑎𝑛   ×  𝑓𝑎𝑔𝑒  ×  𝑓𝑢𝑛𝑠ℎ𝑎𝑑𝑒  ×   𝜂𝑐𝑎𝑏𝑙𝑒  ×  𝜂𝑖𝑛𝑣  
 

Peak Sun Factor, 𝑓𝑔 = 𝐺1000 

 𝑓𝑡𝑒𝑚𝑝 = 1 + [(%𝛾𝑝𝑚𝑝100% ) × (𝑇𝑚𝑜𝑑 − 25)] 
 𝐴𝑅 = 𝑃𝑎𝑐 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑𝑃𝑎𝑐 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑  

           Accept if AR is greater than or equal to 0.9 and less than 1.3 

Inverter 

ID 

Irradiance, 

G (Wm-2) 

Measured 

module temp, 

Tm (0C) 

Pout 

expected 

(W) 

Pout 

measured 

(W) 

AR 

(p.u.) 

Conclusion 

(Pass or Fail) 
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Table B.3. System Acceptance Test (AT) (continued) 
 

 If AR is not acceptable, please troubleshoot the system, rectify the fault and 

repeat the test until all parties are satisfied. 

Comments: 
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Table B.4. Residual Current Device (RCD) Test (Apply for Group 2) 

 

Description 

The purpose of Residual Current Device (RCD) test is to ensure the RCD is 

functioning. 

Date(s) of Test: 

(dd_mm_yyyy) 

  

Instructions: 

1.  Make sure AC voltage is applied to the RCD. 

2.  Press test button. Check whether it is trip. 

3.  Please tick ‘✔’ if the fuse has good continuity. 

System ID no. RCD trip 

Please tick ‘✔’/ ‘x' 

   

   

    

Comments: 

 

 

 

 System Installer System Designer / Competent 

person / Qualified person 

Signature   

Date   

Name   

Designation / 

Qualification 
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Annex C 
(normative) 

 

Reliability Run Test 
 
 

Table C.1. Energy Performance Index and Final System Yield Test 
 

Description 

The purpose of AC Energy Output Test is to compare the expected AC 

energy output and measured AC energy output. 

Date of Test: 

(dd_mm_yyyy) 

Note: 

1. Pout, Gi and Tmod shall be continuous with 5 minutes recording interval. 

2. Within 7 days test period, there shall be no discontinuous of data during daytime. 

 

Instructions: 

 
1. All data shall be taken from the latest last 7 days historical monitored data 
2. Determine Eout expected and Eout measured. 
 

Declare the following parameters: 

 

Please declare the following: 
 

a. Peak PV array capacity, 𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐            : ________ 

b. Module mismatch factor, 𝑓𝑚𝑚            : ________ 
c. Cleanliness index, 𝑓𝑐𝑙𝑒𝑎𝑛 : ________ 
d. Aging factor, 𝑓𝑎𝑔𝑒 : ________ 

e. Unshaded factor, 𝑓𝑢𝑛𝑠ℎ𝑎𝑑𝑒 : ________ 
f. Cable efficiency, 𝜂𝑐𝑎𝑏𝑙𝑒 : ________ 
g. Maximum inverter efficiency, 𝜂𝑖𝑛𝑣 : ________ 

 
 𝐸𝑜𝑢𝑡 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑  = 𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐  ×  𝑃𝑆𝐻𝑝𝑜𝑎  ×  𝑓𝑚𝑚  ×  𝑓𝑡𝑒𝑚𝑝  ×  𝑓𝑐𝑙𝑒𝑎𝑛  ×  𝑓𝑎𝑔𝑒  ×  𝑓𝑢𝑛𝑠ℎ𝑎𝑑𝑒  ×   𝜂𝑐𝑎𝑏𝑙𝑒  ×  𝜂𝑖𝑛𝑣  𝐸𝑜𝑢𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 = 𝐸𝑜𝑢𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑚𝑒𝑡𝑒𝑟 𝑟𝑒𝑎𝑑𝑖𝑛𝑔 

 𝐸𝑛𝑒𝑟𝑔𝑦 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑒𝑥 (𝐸𝑃𝐼) = 𝐸𝑜𝑢𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑𝐸𝑜𝑢𝑡 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 × 100%  𝑌𝑓 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 = 𝐸𝑜𝑢𝑡 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐  𝑌𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 = 𝐸𝑜𝑢𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑𝑃𝑎𝑟𝑟𝑎𝑦 𝑠𝑡𝑐  𝐶𝐹 = 𝐸𝑜𝑢𝑡 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑𝑃𝑜𝑢𝑡  ×  24 ℎ𝑜𝑢𝑟𝑠 ×  𝑁𝑜 𝑜𝑓 𝑑𝑎𝑦𝑠 × 100% 
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Table C.1. Energy Performance Index and Final System Yield Test (continued) 
 

Accept if EPI is greater than or equal to 90% but less than 130%. However, this value is 

subjected to authority decision or requirement. 

Inverter 

ID 

Day 

no. 

Eout 

expected 

(kWh) 

Eout 

measured 

(kWh) 

Capacity 

factor 

(CF) 

𝑌𝑓  

Expected 

(kWh kW-1) 

 

𝑌𝑓  

Measured 

(kWh kW-1) 

 

EPI 

(%) 

Conclusion 

(Accept or 

Reject) 

  

         

              

Comments: 
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Table C.2. Performance Ratio (PR) Test 
 

 Description 

The purpose of PR test is to compare PR expected and PR measured. 

Date of inspection: 

(dd_mm_yyyy) 

Use the result from Table 7.1 to determine PR as follows: 

 𝑃𝑅𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 = 𝑌𝑓 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑃𝑆𝐻𝑝𝑜𝑎  

𝑃𝑅𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 = 𝑌𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑𝑃𝑆𝐻𝑝𝑜𝑎  

Accept if 𝑃𝑅 is equal or greater than 0.75. However, this value is subjected to authority 

decision or requirement. 

Inverter 

ID 

Day 

no. 

𝑌𝑓  

Expected 

(kWh kW-1) 

𝑌𝑓  

Measured 

(kWh kW-1) 

PSH 

Poa 

(h) 

PR 

Expected 

PR 

measured 

Conclusion 

(Accept or 

Reject) 

  

        

             

Comments: 
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Table C.2. Performance Ratio (PR) Test (continued) 

 

 System Installer System Designer / 

Competent person / 

Qualified person 

System Owner 

Signature      

Name       

Date       

Designation / 
Qualification 
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