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Introduction

Welcome to the Standards and Assessment Guide (SAG), a comprehensive resource designed to support excellence in assessment practices for all skills competitions
hosted at the WorldSkills Competition. A key component of the SAG is the commitment to continuous improvement through ongoing review, ensuring that these guides
consistently reflect the latest industry innovations and high standards of assessment in an open and transparent manner.

Purpose

The primary purpose of this guide is to provide a structured framework for the consistent and fair assessment of each skill competition. It aims to ensure that all
assessments are conducted with a high degree of accuracy, reliability, validity, and reflect global industry standards. By adhering to these guidelines, assessors can
maintain the integrity of the competition and uphold the high standards associated with WorldSkills.

Note: this guide is not a replacement for the Marking Scheme and should only be used as a reference when required during the assessment process. Competitors are not
allowed to have a copy of this SAG in the workshop in either digital or paper form.

Scope
This document covers general assessment practices applicable to a diverse range of industry sectors including:

e Manufacturing and Engineering Technology
e Information and Communication Technology
e Construction and Building Technology

e Transportation and Logistics

e Social and Personal Services

e C(Creative Arts and Fashion

Each skill competition has its unique requirements and benchmarks, which are detailed within sections of this guide. The consistency of assessment across each skill is the
overarching principle, ensuring a unified approach to evaluating Competitor performance to the highest standards.
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Key Components

The guide is structured into several key components, each addressing critical aspects of the assessment process:

Assessment Principles and Objectives

e Emphasis on fairness, transparency, and objectivity in assessments.

e Alignment with global industry standards and best practices.

Assessment Methods and Tools

e Description of various assessment methods in Measurement and Judgement.

e Guidance on the application of appropriate assessment tools and equipment (if applicable).

Criteria and Benchmarks

e Examples of assessment criteria and aspects for each skill, outlining the expected competencies and performance standards.

e Benchmarks for different levels of proficiency i.e. Judgement award range 0, 1, 2, 3 or Yes/No criteria alongside clear measurable descriptors.
Expert assessment requirements

e Completion of the Access Programme.

e Approved Curriculum Vitae (CV).

e Reaching 100% Expert preparedness.

e Full participation of online and in-person Mandatory Assessment Training (MAT).
e Completion of practical assessment testing at the Competition.

Quality Assurance and Improvement

e Monitoring and evaluation: Ensuring assessments are carried out correctly and produce reliable results.
e Continuous improvement: Using feedback from Experts and Skill Competition Managers to enhance future assessments.
e Periodic review: Regularly updating processes to reflect current industry and WorldSkills standards.

Version: 1.1
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Implementation

For effective implementation, this guide should be used for guidance purposes only and in parallel with the Technical Description for each skill. Experts are encouraged to
familiarize themselves thoroughly with both the general guidelines and the particular requirements of their respective skill areas. Collaborative efforts between the Skill
Management Team, Experts, and Competitors are vital for achieving the ultimate goal of global skills development.

Conclusion

The Standards and Assessment Guide embodies the commitment of the WorldSkills movement to nurturing talent and promoting the highest standards of vocational
education and training worldwide. By providing clear and comprehensive guidance, we aim to empower Experts to conduct marking and assessment practices that are not
only rigorous and equitable but also inspiring and transformative for all participants.

Thank you for your dedication to upholding these standards and contributing to the success of the WorldSkills Competition. Together, we can continue to champion skills
excellence and celebrate the achievements of talented individuals from around the globe.

. . Version: 1.1
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World Skills Occupational Standards
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Section WSOS section Relative importance (%)
1 Work organization and management 5

2 Communication and interpersonal skills 5

3 Problem solving, innovation, and creativity 10

4 Planning and design 15

5 Installation 20

6 Operation, testing, commissioning, and reporting 25

7 Maintenance, fault-finding, and repair 20

Total 100
Measurement

e Measurement is used to assess accuracy, precision, and other performance that can be measured objectively. It is used where ambiguity must be avoided.

e The total marks allocated to measurement marking may vary from competition to competition depending on the Test Project.
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Judgement
Judgement is used to assess the quality of performance about which there may be small differences of view when applying the external benchmarks.

The Resources column in the table below may include all kinds and formats of resources, such as a link to a video, a website link, an illustration, a photo, or a reference to
a book. It needs to be as detailed as possible to show the differentiation between 0, 1, 2, and 3.

Generic rules

e The assessment group comprises three Experts plus one Expert who acts as the supervisor. The supervising Expert will replace an Expert in the marking group to
prevent compatriot marking.

e The difference of the three Experts’ scores may not exceed 1. If this is the situation, the Experts must re-score until there is a maximum difference of 1. As long as the
three Experts judge within 1, the result can be entered into the CIS.

e The total marks allocated to judgement marking may vary from competition to competition depending on the Test Project.

Score Descriptor

0 Not acceptable

1 Optimisation / rework
2 Professional

3 Excellent

Assessment Aspects

The following aspects illustrate the range of Measurement (M) and Judgement (J) criteria applied across the Test Project. Each aspect is assessed against the WSOS section
indicated, using the benchmarks and resources agreed by the marking team.

. . Version: 1.1
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WSOS  Sub-criteria Resource

section

5 Installation of
Equipment

0 - Poor Dis

bution

Height Guidelines (recom

me

1 1 - Fair Distribution

ommendations.
and hei;

bution.
ant and ready for operation.

Height Guidelines

Height Guidelines

1.6
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5 PV Module
Installation
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Resource

0 - All modules misaligned, unlevel 1 1 - Modules slightly misaligned, level
and missing fixing components and missing two or more fixing components

.

- All modules aligned, level and 3 - All modules aligned, level and
ixing components unaligned, no standard fixing components aligned with standard

—

E )
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WSOS  Sub-criteria Resource

section

5 :Enstgllatiorj( HOW TO MANUALLY CHECK IF PV PANELS ARE WELL SECURED
guipmen

@ OK - CORRECT METHOD

VISUAL CHECK FIRST GENTLY PUSH DOWN PUSH SIDE TO SIDE PULL UP GENTLY

Check that all clamps, bolts Place both hands on the panel Apply gentle horizontal pressure Try to lift the panel slightly
and supports are in place and apply gentle downward left and right. upwards.

and properly tightened. pressure. The panel should not move. It should not lift or loosen.

0 If the panel does not move, make noises or show any signs of looseness, it is well secured.

MOVES DOWNWARD MOVES SIDE TO SIDE LIFTS UP NOISES OR RATTLES

If the panel moves or shifts If the panel moves when pushed If the panel lifts or separates Any noise, rattling or vibration
when pushed down, horizontally, clamps may be loose from the structure, indicates loose components
the fixation is not secure. or mispositioned. the fixation is insufficient. or improper installation.

BEST PRACTICES WHY IT MATTERS
Use clean gloves to avoid damaging the panels. Ensures structural safety and system reliability.

Apply gentle pressure - do not use excessive force. Prevents damage from wind, vibration and environmental loads.
Test all panels in different directions. Guarantees long-term performance and warranty compliance.
If movement or noise is detected, tighten and recheck. Protects people, assets and the investment.

. . Version: 1.1
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WSOS  Sub-criteria Resource

section

5 Wire Installation '

0 - Cables completely 1 - Cables partially fixed

disorganized and loose but still disorganized
B

.‘.r—/’

2 - All cables fixed A 3 - All cables fixed, aligned
and aligned B - and organized by standard
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5 Wire Installation
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Resource

0 - All cables disorganized, loose & 1 - Cables slightly misaligned,
and missing fixing components level and missing two or more
fixing components

L5

2 - All cables aligned, level ! 3 - All cables aligned, level and |
fixing components unaligned, fixing components aligned
no standard with standard
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5 Wire Installation
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Resource

£ 1 - Components slightly misaligned,
5 level and missing two or more
fixing components

2 - All components aligned, level and 3 - All components aligned, level and ‘
fixing components unaligned, ] fixing components aligned |
no standard with standard
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WSOS  Sub-criteria Resource

section

Wire Installation . =
5 e Installatio 0 0 - All cables disorganized, loose 1 1 - Cables slightly misaligned,

and missing fixing components level and missing two or more
fixing components

2 - All cables aligned, level and 3 - All cables aligned, level and
fixing components unaligned, fixing components aligned
no standard with standard
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5 Wire Installation
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Resource

O 0 - All components disorganized, loose 1 - Components slightly misaligned,

and missing fixing components ' level and missing two or more
— fixing components

2 - All components aligned, level and # 3 - All components aligned, level and
fixing components unaligned, fixing components aligned
no standard Suel with standard

|

-
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WSOS  Sub-criteria Resource

section

0 - All components disorganized, loose 1 1 - Components slightly misaligned,
and missing fixing components v level and missing two or more
fixing components

5 Wire Installation 0

2 - All components aligned, level and 3 3 - All components aligned, level and

fixing components unaligned, fixing components aligned
no standard with standard

Version: 1.1
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Wire Installation

0 - All components disorganized, loose 1 - Components slightly misaligned,
and missing fixing components level and missing two or more
fixing components

2 - All components aligned, level and
fixing components unaligned,
no standard

3 - All components aligned, level and
fixing components aligned
y with standard
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5 Wire Installation
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Resource

0 - All cables disorganized, excessive 1 - Cables slightly disorganized,
0 stripped length, loose and missing excessive or insufficient stripped
fixing components length, missing two or more fixing
components

2 - Cables with adequate stripped length 3 - Cables with adequate and uniform
but uneven, all cables fixed, some fixing stripped length, all components aligned
components unaligned, no standard and fixed, with standard

Version: 1.1 17 of 31
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WSOS  Sub-criteria Resource

section

5 Wire Installation HOW TO CHECK BY PULLING THE CABLES

TO VERIFY IF THE ELECTRICAL CONNECTIONS ARE WELL SECURED
IN PANELS, JUNCTION BOXES AND INVERTERS

@ 0K - CORRECT METHOD

VISUAL CHECK FIRST GENTLY PULL STRAIGHT CHECK FOR MOVEMENT CHECK SIDE TO SIDE CHECK DOWNWARD RECHECK ALL CONNECTIONS
Check that the cable is fully Grip the cable close to The cable should not move Move the cable slightly Pull the cable gently Repeat the process for all
inserted in the terminal the terminal and pull gently or come out. to the left and right. downward. cables.

and that the connection in a straight line. The connection must be It should not loosen It should not move All connections must be

is tightened. Do not use tools. firm and stable. or feel loose. or slip. secure and stable.

° If the cable does not move, come out or loosen in any direction, the connection is secure.

Q NOT OK - CONNECTIONS NOT SECUR

CABLE COMES OUT MOVES EASILY EXPOSED COPPER SIGNS OF OVERHEATING POOR ORGANIZATION NOT FULLY INSERTED
The cable comes out The cable moves or shifts Copper is Di ion, melting Cables not secured The cable is not fully
when pulled. easily. outside the terminal. or burnt marks. or organized. inserted in the terminal.
The connection is not Screws or clamps are Risk of short circuit Indicates high resistance Risk of damage and Risk of poor contact
tight or properly made. not tightened enough. and overheating. or poor contact. loose connections. and overheating.

nd equipment damage.

BEST PRACTICES WHY IT MATTERS
Always tighten connections to the manufacturer's recommended torque S al safety an tem reliability.
se a opriate terminals and tool P erheating,

eriodically.
ed and

m.

. . Version: 1.1
WSC2026_Standards_and_Assessment_Guide_Skill_62 Date: 29.07 2026 18 of 31



\..
worldskills

WSOS  Sub-criteria

Resource
section

Wire Installation

3

0 - Poor

« Terminals not used
where required
Stranded wires inserted
dir y under
Risk of loose connection,
overheating and failure
Does not meet standard
requirements

1 - Fair
« Terminals used but with
me Issues

« Inconsistent crimping
quality

« Incorrect terminal type
or size in some points

« Connection may work
but not ideal

* Improvement needed

2 -Good

« Proper terminals used

« Correct terminal type
and size

+ Good crimping quality

+ Secure connection

+ Meets standard
requirements

* Minor improvements
possibl

3 - Excellent

« Proper terminals used
in all connectio
Correct type and
Excellent crimping
quality
Fully secure
and reliable
Professional
installation

st practice

WITHOUT TERMINAL

PARTIALLY STRANDED WIRES

CORRECT TERMINAL

HIGH-QUALITY TERMINAL

INAPPROPRIATE TERMINAL

MINOR CRIMPING ISSUES

GOOD CRIMPING

EXCELLENT CRIMPING

£

Prevents

Overheating

POOR CRIMPING

INCORRECT TERMINAL TYPE

PERFECT FIT

WRONG SIZE

SUBOPTIMAL FIT

SECURE CONNECTION

RELIABLE CONNECTION

WSC2026_Standards_and_Assessment_Guide_Skill_62
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WSOS  Sub-criteria Resource

section

5 Wire Installation 0 - Poor CABLE CONDITION

« Incorrect cable size

« Damaged or deteriorated
insulation

« Poor or incomplete
termination

ose connection

« No protection against
mechanical damage

« Does not meet standard
requirements

1 - Fair TERMINATION QUALITY ROUTING AND FIXING

+ Correct cable size but
with minor issues

+ Minor insulation damage

« Acceptable termination
but not optimal

« Connection slightly loose
or not fully tightened

+ Routing could be improved
« Partially meets standard A

2 - Good i ROUTING AND FIXING

rrect ¢ r
Insulation in good condition
Proper termination

Connection properly

tightened
Well routed and secured
od mechanical protection

s standard

CABLE CONDITION TERMINATION Q

al termination
with suitable lug
fully tightened

. . Version: 1.1
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WSOS  Sub-criteria Resource

section

5 PV Panel
Measurements

(%)

%,

-

CORRECT USE OF TAPE MEA LE DISTANCE

OK - CORRECT METHOD

NOT OK - INCORRECT METHODS

Angled measurement Hook not at the edge Tape not tight / sagging
Tape is not straight. Hook placed inside the frame Tape must be tight and straight.
This gives inaccurate results. or not at the outer edge. Sagging causes incorrect

This shortens the distance. measurement.

\l/

- BEST PRACTICE Always measure from outer edge to outer edge of the modules.
Keep the tape straight, tight and parallel to the modules for accurate results.

Hook positioned at the module edge Tape measure straight and aligned Read at the module edge
Place the tape hook at the outer edge Keep the tape straight, not angled Read the measurement at the outer
of the module frame. or tilted. edge of the opposite module.

Incorrect reading angle
Reading the tape from an angle
can lead to parallax error

and wrong measurements.

N
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section

5 PV Panel Level

N

worldskills

Resource

CORRECT USE OF LEVEL - PV PANELS
& OK - CORRECT METHOD

Place the level on the frame Check the bubble Panelis level
Position the level flat on the top edge Ensure the bubble is centered The centered bubble indicates the
of the PV panel frame. between the lines. panel is level.

Level not flat Level on the glass Bubble not centered Obstructed surface
The level is tilted or not resting Placing the level on the glass The bubble is not between Debris or objects under the level
flat on the frame. surface can give false readings. the lines. can affect accuracy.
This gives an inaccurate reading. Always use the frame. Panel is not level. Ensure a clean, flat surface.

WL
_r7Y. BEST PRACTICE A level panel ensures
Use a high-quality level. proper performance,

Check level both across the short edge and along the long edge of the panel. drainage and structural
Ensure the mounting structure is stable before checking the level. reliability.

WSC2026_Standards_and_Assessment_Guide_Skill_62
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WSOS  Sub-criteria

section

5 Installation
Equipment

Resource

PV PANELS - CORRECT FIXING VERIFICATION
@ OK - CORRECT INSTALLATION

G

@ )

1. END CLAMPS CORRECTLY 2. MID CLAMPS CORRECTLY

POSITIONED POSITIONED
End clamps are in full contact with Mid clamps are centered between
the panel frame and fully tightened. panels and fully tightened.
No gap between clamp and frame. Equal clearance on both sides.

K — INCORRECT INS

1. END CLAMP INCORRECT

Gap between clamp and frame.
Clamp not fully tightened or

2. MID CLAMP INCORRECT

Mid clamp not centered.
Unequal clearance can cause

incorrectly positioned. mechanical stress and damage.

WHY IT MATTERS
Ensul tructural safety an em reliability

nd, vibration and environmental loads
* Guarantees long-term performance and warranty compliance
Protects people, a: s and the investment

3. PANELS ALIGNED
AND FLUSH

Panels are aligned, level and
flush with each other.
No height difference.

TION EXAMPLES

3. PANELS MISALIGNED

Panels are not level or not flush.

Height difference between
panels can cause stress.

4. STRUCTURE FIXED 5. GROUNDING CONNECTED

AND TIGHTENED AND SECURED
All bolts, nuts and screws are Grounding wire is properly
tightened to the specified torque. connected, tight and protected
No loose components. against corrosion.

4. LOOSE COMPONENTS 5. GROUNDING INCORRECT
Bolts, nuts or screws Grounding wire loose, not
not tightened properly. properly connected or

Risk of loosening or failure. showing signs of corrosion.

BEST PRACTICE

the correct clamps for end and mid p
hten all components to the recommen

« Verify alignment and level before final tightening
« Inspect and document all fixing points and grounding

W\
worldskills
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WSOS  Sub-criteria

section

5 Equipment
Measurements

Resource

CORRECT USE OF LEVEL - ELECTRICAL PANELS AND INVERTERS

& OK - CORRECT METHOD

Place the level on the top edge
Position the level flat on the top
edge of the panel or inverter. between the lines.

NOT OK - INCORRE

Level not flat Level on handle / protrusion
The level s tilted or not resting Placing the level on handles,
flat on the top edge. cable glands or other protrusions
This gives an inaccurate reading. can give false readings.

Always use the flat top edge.

O BEST PRACTICE

Use a high-quality level with clear visibility.

Check level in both directions (front-to-back and side-to-side) if critical.
e the mounting surface is s

Check the bubble
Ensure the bubble is centered

Panel / inverter is level
A centered bubble indicates the
panel or inverter is level.

Bubble not centered Dirty or obstructed surface

The bubble is not between Dirt, dust or objects on the
the lines. surface can affect accuracy.
Panel or inverter is not level. Ensure a clean, flat surface.

A level installation ensures

« Proper door alignment and sealing
« Efficient heat d

+ Mechanic

« Compliance with standards

N
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WSOS  Sub-criteria Resource

section

6 Reports and HOW TO DETERMINE IF A HAN TTEN INSPECTION REPORT IS ACCEP

Commissioning
@ OK - ACCEPTABLE REPORT QAN NACCEPTABLE REPO

LEGIBILITY 4., ILLEGIBLE
é ]« Althandwritings readable. | % HANDWRITING
PV PLANT INSPECTION REPORT SED
+ No ambiguous characters. | < Infrmatich cannok PV PLANT INSPECTION Rl

pwe:  22/05/202% nspector:_ fodo. Silva be interpreted oste: /] /05 Inspector: ;«’y’&"’“

Location: Solar Farm ~ Area 01 ~EquipmentiD: NV=01 reliably. &
COMPLETENESS r J - - ; =gl -y \
« All mandatory fields i EROERERS =T ! — | MISSING hem miu—u:w ”':,17“"“1
completed. [ o] wmml No cracks, clean | | “ (@ INFORMATION 1| Pvpanes Condann | %M{.,é L | oK | i %
e | A1yt | e e s | 2 e 5
or observations. | | Connections #ight { | left blank. : ? o
[ [ No m(r‘(taém" { | -
f CORRECTIONS | | Operating normally | OK o @ UNCONTROLLED
¥__ « Corrections clearly I I Continaity 0K | 0K s CORRECTIONS
identified. { H + « Erasures, scribbles
« Original information ANl Tabels in place. | OK | p or overwritten
remains readable. General Comments:
System operating normally. ¢ ) e
e & INCONSISTENT e
1 S -
51@ CONSISTENCY RECORDS ﬁszdf’%ﬂ?;ﬁw
« Values recorded in the a 2 N ken e bt 2
correct fields. Signature: /oa‘o Siboa vate: 22/05/2024 g s
« Dates, signatures and  Missing units,
references completed.
Q. LACKOF
EVIDENCE QUALITY ! @ TRACEABILITY
* Photos attached when Laloe, 2 4 T « Missing date,
et i | Pt e i sgraureor
« Traceable and auditable PSS 5 | Sorovmsiey i identification.
informetior Handwriting All fields Signatureand  Values clearly Corrections with [
is clear completed date completed recorded single line and

initials |

BEST PRACTICES

WHY IT MATTERS

@ Write clearly using durable ink (blue or black). & Ensures data quality and reliability. QUALITY
@ Fill all mandatory fields completely. @ Supports ility and regy y i SAFETY
@ Use a single line to correct errors and add initials. @ Reduces rework and delays. RELIABILITY

@ Review the report before submission. & Protects people, assets and the investment.

@ Ensure photos and h are i i and

. . Version: 1.1
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WSOS
section

Sub-criteria

6 Reports and
Commissioning

Resource

HOW

DETERMINE IF A HAN

CRITERIA - THE REPORT IS OK WHEN

)

=}
Vi
oo
©

LEGIBILITY
+ All handwriting is readable.
+ No ambiguous characters.

COMPLETENESS
+ All mandatory fields completed.

+ No missing measurements
or observations.

CORRECTIONS

+ Corrections clearly identified.
« Original information
remains readable.

CONSISTENCY

* Values recorded in the
correct fields.

« Dates, signatures and
references completed.

EVIDENCE QUALITY

« Photos attached when
required.

« Traceable and auditable
information.

PV PLANT INSPECTION REPORT
Inspector: ;050 S«Zva.

Location: Solar Farm — Area 0f EquipmentiD: /NV-01

pate:  22/05/2024

M; | Result [

1 .WanBComﬂ-cn‘ No cracks, clean oK
Structure Fixing All bolts f:,Af 0K

Connections f‘j/\f oK

No ovtrhenhnj oK

Opemfm’ nafﬂ\nl/y oK

[on.‘v'nw.‘y OK OK

All abels in place | OK

General Comments:

Sysfem operating norma//'a/,.

No issues found,

pate: 22/05//2024

Signature: %Ea aﬁ&a.

BEST PRACTICES

@ Write clearly using durable ink (blue or black).

@ Fill all mandatory fields completely.

@ Use a single line to correct errors and add initials.

@ Review the report before submission.
@ Ensure photos and are i

and ref

and wall-d

A clear d renart ic

RITTEN INSPECTION REPO

EXAMPLES - WHATTO C K

llnsptclor. joa-o &fm Date: ZZ/ 05/ 202¢
Inspector: Jodo Sbva.

Location:  Solar Farm - Area 01

| tocation:  Solar Farm ~ Area 01

‘, o | | ! EquipmentID:  /NV-01

1| PvmetsCondtion | Mo cracks, clean

Bom | Owscrgion | Measswoet/ Obvenston | Rest

Signature:
(0~ ¢
S 5&5/:3_

owe: 22/05/2024

Measurements and results
are clearly registered.

[ 2 | svwcmmg | A bt it
T 1| PYPwesCondition b cracks, clean oK
3 | DCCables Connections A‘,Af
t I 2 | smcaeFng | Al bolts Bght 0K
LEGIBLE HANDWRITING COMPLETE FIELDS SIGNATURE AND DATE
All information is readable All mandatory fields Signature and date
and unambiguous. are completed. are present.
8- = Seme————
l Measurement / Observation Result ‘ General Comments:
| H
| System operating normally.
I MNo cracks, clean oK 4 i ¢ |
i t ‘ No issues found. ‘
oK
All bolts tight ‘ ‘ 25
Connections 2‘1‘7/1{‘ | oK J [ }OM (S:ﬁ/L Date: 22/05/2024
VALUES CLEARLY RECORDED CORRECTIONS DONE CORRECTLY

Corrections have a single line,
with initials, and original
information remains readable.

@ Ensures data quality and reliability.

@ Supports ity and regulatory

@ Reduces rework and delays.

@ Protects people, assets and the investment.

QUALITY
SAFETY
RELIABILITY

of a eafe and raliable inctallation
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WSOS
section

6 Reports and

Sub-criteria

Commissioning

Resource

EXAMPLES OF HAN

1. ILLEGIBLE HANDWRITING

PV PLANT INSPECTION REPORT

Oate: 70 [as Inspector: ,:;“/_.Zj’v,b =
Location: ;A-.-«Af:y Equpment 10: A/ £/
| mem [ Descripton. | Measurement /bservetion | Mo | Comments |
1| PV Panets Condition | s gotrc 7 e e
2 | Stucture Fuing Pty ot < | A

&

REASON: Information cannot be read or understood.
Impact: Cannot be verified or trusted.

MISSING INFORMATI

PV PLANT INSPECTION REPORT

REASON: Mandatory fields are left blank.
Impact: Incomplete report, not acceptable.

RITTEN REPORTS - N

3. UNCONTROLLED CORRECTIONS

AN
worldskills

Dote:  22/05/2024
Location: _Solar Farm - Area Of  Equipment 10:

PV Parnels Condition

ol lgz

1
2 | Siructure Fising
3

4 inverter

i

S | Eathing

General Comments:

PV PLANT INSPECTION REPORT
spector: Jodo
INV-o1

[Hem | Deserption Messurament/ Observation | Result | Commants
[ | ok ok | ok
it Goo
26 f ety fine

Sl

ok ok

A G e YL
iy Rt f Evwsabie Ll

Qe S,
Signature: &’pao Selva

Impact: Information may be altered or unclear.

owe: 22/05/202%

REASON: Erasures, multiple cross-outs or overwritten values.

S

4. INCONSISTENT RECORDS

|

PV PLANT INSPECTION REPORT
Jor Sla

~ Area O tauipmen 10 INV-0F

Teen Oescription Measurement / Observation Rewa Commements
V) | v Pose Conattion || N crmchs oK
2 | srwneereon | All bolts Fight good
’ f 3 occaes Connections Hight ok
| i 4 | invecter Cperating nc/mnf/] oK
i 5 | Earthing Con ok yes
| General Comments:

2 Cp v Jos/.
Signature: k//(;;,w Sclwa Oate: 22/05/2%

REASON: Values in wrong fields, missing units or inconsistent data.
Impact: Data cannot be validated or compared.

5. LACK OF TRACEABILITY

PV PLANT INSPECTION REPORT

nspecion
Eauipment 0
Descrigtion Messuremant / Obaervatsn T Berur Commants.
£ Panels Canditon ok
Structure Fuing fight
OC Cables.
e fime

Date:

S

REASON: Missing date, signature or identification.
Impact: Cannot be traced or attributed.

6. DISORGANIZED AND CLUTT!

22/05/ 2024
Silar Face — Ae

ca O Equpment ID:

em Description Measureement / Obnervation
1| PvPunesConttion | o cracks <ok
2/ Stucture fiveg bolts fight oy
b‘d/ b
\‘;/_; OC Cables L. Comneclions ok ok
W4 | e (
5 Earthing v

Lunning good £ &
c‘onfm.u):y ok ok

REASON: Disorg

layout and

Impact: Difficult to interpret and increases risk of error.

PV PLANT INSPECTION REPORT

Imspector: _Jodo

notes.

NV-o1
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WSOS  Sub-criteria

section

1 Workstation
Organization

Resource

r places
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WSOS
section

Resource

Sub-criteria

Personal Safety

CRITERIA

SAFETY HELMET
(HARD HAT)
Protects against
impacts and
electrical shocks

SAFETY GLASSES
Protects against
impacts and
particles

SAFETY GLOVES

Protects against
electrical shocks,
cuts and abrasions.

SAFETY FOOTWEAR
Protects against
impacts, punctures
and slips

A\ weH-visBiLTY
=i VEsT
Increases worker

SAFETY HARNESS

Protects against
falls from height

USE OF PERSONAL PROTECTIVE EQUIPMENT (PPE)

VISUAL INSPECTION - CORRECT USE OF PPE

1 RTIALLY COMPLIANT
Used, but incorrectly or incompletely i

0 - NON-COMPLIANT

Not used or used

“
* Not wearing a safety heimet
. iate use (e.g., worn

.

* Not wearing safety glasses
« Inappropriate use (e.g., on head or hanging)

« Not wearing gloves
+ Inappropriate use (damaged gloves or
not suitable for the task)

« Not wearing safety footwear
« Inappropriate use (e.g., sneakers, sandals, etc.)

« Not wearing a high-visibility vest
« Inappropriate use (covered or not visible)

* Not wearing a safety harmess
« Inappropriate use (not connected to
anchorage point)

B/ Vi

« Helmet present, but with incorrect adjustment
+ Chin strap loose or not used

« Helmet used correctly
« Adjusted, but with minor adjustments needed

* Helmet used correctly
+ Properly adjusted and in perfect condition

+ Glasses present, but with incorrect adjustment
+ Does not fully protect the eyes

+ Gloves present, but not suitable for the risk
+ Damaged or poorly adjusted

* Footwear present, but inadequate
+ Damaged or without adequate protection

* Vest present, but not visible
« Incorrectly closed or covered

+ Harness present, but with incorrect adjustment
« Incorrect or incomplete connection

MANDATORY MINIMUM PPE

( é‘ Mard Hat f

* Glasses used correctly
* Minor opportunities for improvement
(fit or cleaning)

+ Gloves adequate for the task
+ Minor signs of wear

* Appropriate safety footwear
« Minor signs of wear

« Vest used correctly
« Minor opportunities for improvement

7

« Harness used correctly
* Minor adjustments needed

* Glasses used correctly
* Proper fit and clean lenses.

« Gloves adequate and in perfect condition
+ Full protection for the task

v

* Appropriate safety footwear
« In perfect condition and suitable for the task

* Vest used correctly
* In perfect condition and highly visible

\ v
« Harness used correctly
« Connected to the proper anchorage point
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WSOS
section

Resource

Sub-criteria

6 Reports and
Commissioning

PREPARATION

@ xev AcTions

« Review project documents.

« Veriy inverter model and
firmware requirements

+ Check tools, test equipment
and PPE

« Confirm permits and safety
clearances

€ POSSIBLE ERRORS

* Wrong or outdated documents

* Incorrect inverter model/
firmware

issing tools or PPE

* Work started without permits

PV INVERTER COMMISSIONING PROCEDURE - FLOW & POSSIBLE ERRORS

e VISUAL INSPECTION

© Kev AcTIONS
« Check inverter placement

and mounting
+ Verify no physical damage
* Check ventilation and clearance
Ensure all covers and panels
are property installed

© POSSIBLE ERRORS

* Inverter poorly secured

« Physical damage not detected
* Blocked ventilation

« Missing or loose covers/panels

e DC SIDE CHECKS AC SIDE CHECKS

(4]

© «evAcTions
+ Verify PV strings polarity
* Check DC cable connections

© Kev AcTIONS
+ Verify AC cable connections
(tightness and seating)

(tightness and seating) + Check phase sequence

* Measure string voltage * Measure voltage and frequency
(within inverter limits) (within limits)

« Verify DC input insulation « Verify protective earthing
(megger test) connection

© POSSIBLE ERRORS
* Wrong polarity (DC+ / DC-)
« Loose or poorly crimped
connectors
String voltage out of range
Low insulation resistance

€ POSSIBLE ERRORS
* Loose AC connections
+ Wrong phase sequence
* Voltage/frequency out of range
* Missing or poor earthing

STANDARD PROCESS TO ENSURE SAFE, CORRECT AND RELIABLE OPERATION

e COMMUNICATION CHECKS

© xev AcTioNs
+ Verify communication cables

* Check inverter with

© ey acTioNs
* Set correct parameters
(grid code, voltage, frequency,

Confirm data logging and
time synchronization

€) POSSIBLE ERRORS

* Loose or wrong cabling

+ Wrong port or addressing

« Communication timeout / loss
* Incorrect time settings

« Set date, time and plant ID

« Configure communication
settings

* Save and verify settings

€ POSSIBLE ERRORS

« Wrong grid code or limits

* Incorrect voltage/frequency
settings

« Wrong plant ID or time

« Settings not saved/applied

¥

@  presarTCHECKS

© «Kev acTions
« Confirm all previous steps
completed

Verify area is clear and safe
Ensure all personnel are
informed

* Confirm emergency stop
is functional

€ POSSIBLE ERRORS

* Skipping previous steps

* Unsafe work area

« Personnel not informed

* Emergency stop not tested

START-UP

© «Kev acTiONs

«+ Close DC switch (if applicable)
+ Close AC breaker

+ Power on the inverter

+ Observe start-up sequence

+ Verify no alarm on startup

€ POSSIBLE ERRORS

* Wrong sequence (AC before DC)
* DC switch/breaker not closed

* Start-up interrupted

* Alarm ignored on startup

SAFETY REMINDERS
« Follow all electrical safety procedures
+ Use appropriate PPE at all times
« Verify absence of voltage before touching any conductors.
« Follow lockout/tagout where applicable

© oreration veriFicaTION

© «Kev AcTIONS
 Verify power output
+ Check voltage, frequency

© POSSIBLE ERRORS

+ No or low power output

« Voltage/frequency abnormal
+ MPPT not tracking

* Alarms or warnings present

Q

* Verify MPPT tracking
« Confirm status is normal
* Monitor for alarms or warnings.

@ PROTECTION TESTS

© kev actions

« Test inverter protections.
(OVP, UVP, OCP, OFP, etc.)

+ Perform anti-istanding test

« Varify response times

« Reset alarms and verify
proper operation

and current

© POSSIBLE ERRORS

« Protection test not performed
« Incorrect protection settings
« Failed protection response
 Anti-islanding test failed

TOOLS & TEST EQUIPMENT

+ Multimeter / Clamp Meter

+ Insulation Tester (Megger)

« Torque Wrench o
« IV Curve Tracer (optional)

Laptop with configuration software
PPE: Gloves, Safety Glasses, Helmet, etc.

FINAL VERIFICATION

(1)

© «xev acTions
« Verify stable operation

« Check data on monitoring
system

Confirm all alarms cleared

Verify all covers and doors

are closed

« Ensure site is clean and safe

© POSSIBLE ERRORS

« Unstable or intermittent operation
* Alarms not cleared

« Covers/doors left open

« Poor housekeeping

KEY SUCCESS FACTORS
* Follow the sequence ~ do not skip steps
* Verify, test and document all results
= Ensure all protections are active and correct
+ Good communication with the team and operator

(B POCUMENTATION & HANDOVER

© «Kev AcTIONS
«+ Complete commissioning report
* Record test results and settings
« Take photos as records
« Provide documentation to
client/operator
« Handover and provide
basic operation briefing
© POSSIBLE ERRORS
* Incomplete documentation
* Missing test results/photos
+ Wrong settings recorded
* Handover not performed

COMMISSIONED
AND READY
FOR OPERATION
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Summary Table with Standards (IEC Reference)
The following reference values apply to Reports and Commissioning, and are drawn from the relevant IEC standards.
e Continuity of frames: < 0.1 Q — IEC 62446-1:2016, 5.3.1
e Insulation resistance: = 1 MQ/kV — IEC 62446-1:2016, 5.3.2
e Polarity: positive voltage — IEC 62446-1:2016, 5.3.3
e Open circuit voltage (Voc): £5% of the corrected value — IEC 62446-1:2016, 5.3.4
e Short circuit current (Isc): £10% of the corrected value — IEC 62446-1:2016, 5.3.4
e Rapid shutdown: < 30 V within 30 s — IEC 62446-1:2016, 5.3.5/ NEC 690.12
e Thermography (optional): AT < 10°C — [EC TS 62446-3:2017
e |-V curve (optional): Pmax = 90%, FF = 0.70 — [EC 60891:2021
e Anti-islanding: < 100 ms — IEC 62109-2:2011, 7.7
e Power factor: 0.92-0.99 — IEC 61727:2004, 5.4
e Performance ratio (72 h): = 75% — IEC 61724-2:2025
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