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Section 1: Basic Details

Qualification Name Renewable Energy
Sector/s Environmental Science
3. | Type of Qualification: New [ NQR Code & version of existing/previous qualification: Type of Qualification: X New [ Revised (I Has

Not Applicable

Revised [0 Has Electives/Options Electives/Options

4. a. OEM Name Not Applicable

b. Qualification Name (Wherever

applicable)

5. National Qualification Register (NQR) QG-4.5-ES-01818-2024-V1-SCGJ & version 1 6. NCrF/NSQF Level: 4.5

Code &Version
7. Award (Certificate/Diploma/Advance Certificate

Diploma/ Any Other
8. | Brief Description of the Qualification The course is designed to undertake training for World Skill competition. The Aspirant would be responsible for designing

sub-system for the installation of on grid, off grid and hybrid renewable energy plants including wind and solar energy. The
individual at work complete, commission, maintain and optimize the renewable energy plant with safety standards.

Page 3 of 45
Renewable Energy Technician



Approved on file 6th February 2024

QUALIFICATION FILE: WORLD SKILL

QUALIFICATION CoDE QG-4.5-ES-01818-2024-V1-SCG)

9. | Eligibility Criteria for Entry for
Student/Trainee/Learner/Employee

a. Entry Qualification & Relevant Experience:

S. No.

Academic/Skill Qualification (with Specialization - if
applicable)

Required
Experience (with
Specialization - if

applicable)

Completed 1st year of UG (UG Certificate)

NA

12th grade pass

1 year of relevant
experience in
concerned sector
like Solar/ power
sector

10th grade pass with two years of any combination of
NTC/NAC/CITS or equivalent

1 year of relevant
experience in
concerned sector
like Solar/ power
sector

Previous relevant Qualification of NSQF Level 4.0

1.5 year of relevant
experience in
concerned sector
like Solar/ power
sector

Renewable Energy Technician
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b. Age:19
10 Credits Assigned to this Qualification, 17 11. Common Cost Norm Category:
Subject to Assessment (as per National |
Credit Framework (NCrF))
12| Any Licensing requirements for NA

Undertaking Training on This

Qualification (wherever applicable)
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13

14

15

16

17

18

19

Training Duration by Modes of Training
Delivery (Specify Total Duration as per
selected training delivery modes and as
per requirement of the qualification)

Aligned to NCO/ISCO Code/s (if no code
is available mention the same)
Progression path after attaining the
qualification (Please show Professional
and Academic progression)

Other Indian languages in which the
Qualification & Model Curriculum are
being submitted

Is similar Qualification(s) available on
NQR-if yes, justification for this
qualification

Is the Job Role Amenable to Persons
with Disability

How Participation of Women will be
Encouraged

X Offline Online [Blended

Training Delivery Theory Practical oJT oJiT Total
Modes (Hours) (Hours) | Mandato | Recommend | (Hours
ry ed (Hours) )
(Hours)
Classroom 190 260 60 510
(offline)
Online

(Refer Blended Learning Annexure for details)

NCO-2015/7421.1402

Vertical Progression: Not Applicable

Hindi

Yes X No
This has been developed with a focus on World Skill Competition.

X Yes [ No
If “Yes”, specify applicable type of Disability:
X Deaf X Hard of X Acid Attack X Dwarfism
Hearing Victims

The programme would be proposed to be incorporated in women ITls and diploma colleges to train women candidates on
the job role.

Renewable Energy Technician
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20 Are Greening/ Environment
Sustainability Aspects Covered (Specify
the NOS/Module which covers it)

21| Is Qualification Suitable to be Offered in
Schools/Colleges

22| Name and Contact Details of Submitting
/ Awarding Body SPOC
(In case of CS or MS, provide details of
both Lead AB & Supporting ABs)

23 Final Approval Date by NSQC on
06.02.2024

Yes [ No

Schools [ Yes No Colleges X Yes [No

Name: Dr. Praveen Saxena
Email: ceo@sscgj.in

Website: https://sscgj.in/

24. Validity Duration: 2 years

Contact No.: 9871119101

25. Next Review Date: 05.02.2026

Renewable Energy Technician
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NOS/s of Qualifications

(In exceptional cases these could be described as components)

Mandatory NOS/s:

QUALIFICATION FILE: WORLD SKILL

Section 2: Module Summary

QUALIFICATION CoDE QG-4.5-ES-01818-2024-V1-SCG)

Specify the training duration and assessment criteria at NOS/ Module level. For further details refer curriculum document.

Th.-Theory Pr.-Practical OJT-On the Job Man.-Mandatory Training Rec.-Recommended Proj.-Project

S.No | NOS/Module Name NOS/Modu | Core/ | NCrF/ | Credits Training Duration (Hours) Assessment Marks
le Code & Non- NSQF as per Th. Pr. (0] OJT- | Total | Th. Pr. Proj. | Viva | Total | Weightag
Version (if Core Level NCrF T- Reco e (%) (if
applicable) Ma m. applicable
n. )
1. Explain Basics of Solar $GJ/N4054 Core 4.5 3 22:30 | 22:30 | 60 45 55 45 100 20
Photovoltaic Plant
Version 1
2. Explain Basics of Wind SGJ/N4054 Core 4.5 22:30 | 22:30 45
Power Plant
Version 1
3. Identify Tools and $GJ/4055 Core 4.5 1 15 15 30 20 30 50 10
equipment for Solar '
Photovoltaic and Wind Hieliet L
Power Plants
4. Follow best practices to SGJ/NA056 Core 4.5 2 20 40 60 50 95 145 28
Install Test and
Version 1
Page 8 of 45
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Renewable Energy Technician

S.No | NOS/Module Name NOS/Modu | Core/ | NCrF/ | Credits Training Duration (Hours) Assessment Marks
le Code & Non- NSQF as per Th. Pr. (o] OJT- | Total | Th. Pr. Proj. | Viva | Total | Weightag
Version (if Core Level NCrF T- | Reco e (%) (if
applicable) Ma m. applicable
n. )
commission Solar
Photovoltaic Plant
5. Follow bgst practllces to SGJ/N4056 Core 4.5 2 20 40 60
Install Wind Turbine
Version 1
6. Plan and design Wind and SGJ/NA057 Core 4.5 3 30 60 90 30 50 80 15
Solar power plant
Version 1
7. Operate and maintain SGJ/N4A058 Core 4.5 2 15 45 60 15 40 55 11
Wind and Solar power _
plant Version 1
8. Follow Health and Safety $GJ/N4059 Core 4.5 1 15 15 30 20 20 40 7
practices and guidelines
Version 1
9. Employability Skills DGT/VSQ/ Non- 2 1 30 30 20 30 50 9
(30 hours) NO101 Core
Version 1
10. oJT 2 60
Duration (in Hours) / Total Marks 17 190 260 60 510 210 | 310 520 100
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Assessment - Minimum Qualifying Percentage

Minimum Pass Percentage — Aggregate at qualification level: 70 % (Every Trainee should score specified minimum aggregate passing percentage at qualification level to
successfully clear the assessment.)

Trainer’s Qualification and experience in the
relevant sector (in years) (as per NCVET
guidelines)

Master Trainer’s Qualification and experience in
the relevant sector (in years) (as per NCVET
guidelines)

Tools and Equipment Required for Training

In Case of Revised Qualification, Details of Any
Upskilling Required for Trainer

Assessor’s Qualification and experience in
relevant sector (in years) (as per NCVET
guidelines)

Proctor’s Qualification and experience in relevant
sector (in years) (as per NCVET guidelines)

Renewable Energy Technician

Section 3: Training Related

Graduate/Diploma (Technical) with Two years of relevant experience in Renewable Energy Or Certified
under relevant Craft Instructor Training Scheme (CITS) course

Engineering Graduate with 5 years of Solar PV Rooftop and Wind Energy trainings

XlYes [ONo (If “Yes”, details to be provided in Annexure)

Not Applicable

Section 4: Assessment Related
Graduate/Diploma (Technical) with Ten years of relevant experience in Renewable Energy
Or
Have worked as a Jury member/expert in skill competitions and other competitions of similar nature
at regional/national levels
Or
Trained/mentored competitors for India Skills/ WorldSkills competitions (national/ international)

Graduate/Diploma (Technical) with Three years of relevant experience in Renewable Energy Or
Certified under relevant Craft Instructor Training Scheme (CITS) course
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3. Lead Assessor’s/Proctor’s Qualification and Graduate/Diploma (Technical) with 12 years of relevant experience in Renewable Energy
experience in relevant sector (in years) (as per
NCVET guidelines)
4, Assessment Mode (Specify the assessment mode) | Online and offline both
>. Tools and Equipment Required for Assessment Same as for training X Yes [ No (details to be provided in Annexure-if it is different for Assessment)

Section 5: Evidence of the need for the Qualification
Provide Annexure/Supporting documents name.

1. Latest Skill Gap Study (not older than 2 years) (Yes/No): Yes, available at https://sscgj.in/wp-content/uploads/2022/03/Green-Jobs-Report-Jan27.pdf

2. Latest Market Research Reports or any other source (not older than 2 years) (Yes/No):
Yes following key documents are available in the public domain
a. https://sscgj.in/wp-content/uploads/2022/03/Green-Jobs-Report-Jan27.pdf

b. https://solarrooftop.gov.in/knowledge/file-44.pdf
c. https://jmkresearch.com/wp-content/uploads/2022/02/Photovoltaic-Manufacturing-Outlook-in-India_February-2022_JMK.pdf

3. Government /Industry initiatives/ requirement (Yes/No): The Government of India has set the target to expand India’s non fossil fuel based installed
capacity to 500 GW by 2030. Out of this target over 300 GW is expected to be achieved exclusively through solar. India has promised to source nearly half
its energy from non-fossil fuel sources by 2030 and, in the shorter term, source at least 60% of its renewable energy from solar power.

National Solar Mission: It is a major initiative of the Government of India to promote ecologically sustainable growth while addressing India's energy security
challenge.

Page 11 of 45
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Key schemes of the Government on Solar energy

e Solar Park Scheme: This plans to build a number of solar parks, each with a capacity of nearly 500 MW, across several states.

® Rooftop Solar Scheme: The Rooftop Solar Scheme aims to harness solar power by installing solar panels on the roof of various consumers including
residential, commercial and industrial.

® SRISTI Scheme: Sustainable rooftop implementation of Solar transfiguration of India (SRISTI) scheme to promote rooftop solar power projects across
residential consumers in India.

e International Solar Alliance: International Solar Alliance is an action-oriented, member-driven, collaborative platform for increased deployment of
solar energy technologies.

e Kisan Urja Suraksha evam Utthaan Mahabhiyan (PM-KUSUM): Launched by the Ministry of New and Renewable Energy (MNRE), it aims to support
deployment of solar pumps in rural areas.

This qualification aims to prepare the candidates on the knowledge and competencies required for performing the role of technicians for installing small grid
interactive and off grid solar projects. This qualification also complements wind power plant installation.

It is proposed to introduce this qualification for World Skill competition.

4. Number of Industry validation provided: Waived off as per World Skills Requirement
5. Estimated nos. of persons to be trained and employed This modules is focused for training to World Skills Aspirants
6. Evidence of Concurrence/Consultation with Line Ministry/State Departments:

Exempted for World Skill Qualification

Page 12 of 45
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Section 6: Annexure & Supporting Documents Check List
Specify Annexure Name / Supporting document file name

1. Annexure: NCrF/NSQF level justification based on NCrF
level/NSQF descriptors (Mandatory)

Annexure: Evidence of Level

2. Annexure: List of tools and equipment relevant for qualification Annexure: Tools and Equipment (Lab Set-Up)

(Mandatory, except in case of online course)

3. Annexure: Detailed Assessment Criteria (Mandatory) Annexure: Detailed Assessment Criteria (Mandatory)
4. Annexure: Assessment Strategy (Mandatory) Annexure: Assessment Strategy
5. Annexure: Acronym and Glossary (Optional) Annexure: Acronym and Glossary
6. Supporting Document: Model Curriculum (Mandatory — Public Attached
view)
7. Supporting Document: Career Progression (Mandatory - Public Annexure: Career progression and OM
view)
8. Supporting Document: Occupational Map (Mandatory) Annexure: Career progression and OM
9. Supporting Document: Assessment SOP (Mandatory)

Annexure: Assessment Strategy

Page 13 of 45
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Annexure: Evidence of Level

QUALIFICATION CoDE QG-4.5-ES-01818-2024-V1-SCG)

Title/Name of qualification/component: Renewable Energy

Level: 4.5

and Technical
Skills/

Solar power including operation and maintenance of various sub
components. He/She needs to have skills to set up hybrid power

maintain solar photovoltaic (PV) systems.

He/She connect the panel to the electrical system.

NSQF Domain | Outcomes of the Qualification/Component How the outcomes relate to the NSQF level descriptors NSQF
Level
Professional The individual needs to know various sub sections of the small solar | 4.5
Theoretical The individual is responsible for design sub-system for the installation | pv and wind power plant and their operation and maintenance.
Knowledge/P | of on grid, off grid and hybrid renewable energy plants including wind
rocess and solar energy. The individual at work complete, commission,
maintain and optimize the renewable energy plant with safety
standards.
The individual is expected to exhibit knowledge of facts such as type
He/she is expected to have Basic knowledge of electrical systems. of material, functioning of devices, storage etc. He/she should have
general concepts of physical and chemical composition of cells of
Has knowledge of collecting and interpreting the available | Solar Pv Project and how to safely handle the plant.
information, drawing conclusions & communicating the same to the He/she should possess the ability to speak, read and write in the
concerned people. local vernacular language and English which is always preferred.
Thus considering the professional knowledge, s/he can be placed at
level 4.5.
Professional The individual is expected to exhibit the basic knowledge of producing | World Skill aspirant in Renewable Energy will install, and | 4.5

Renewable Energy Technician
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Expertise/ system. The Solar Photovoltaic technician must assemble and install the
Professional racking, panels and the electrical system.
Knowledge He/She has the knowledge and ability to use hand-held tools. The individual must activate and test the solar panel system.
) _ World Skill aspirant is expected to possess a range of practical and
He/s.he is expected to have good understanding of sola.r PV m'odul.e cognitive skills required to accomplish tasks and solve problems by
and its components like cell, module, and array. Glass, insulating film, . . . .
selecting and applying basic methods and tools and install systems
EVA sheet. . . . .
and provide post installation support. The job holder also has to
ensure preparation of effective installation plan for setting up
renewable energy project project. Thus, considering the
The individual is expected to exhibit the knowledge of collecting and | Professional skills the job holder can be placed at Level 4.5.
interpreting the available information, drawing conclusions &
communicating the same to the concerned team members.
Employment The individual is expected to plan & organize the schedule for all | World Skill aspirant is expected to represent and demonstrate | 4.5
Readiness & installations and related activities to be undertaken by self or by the | practical skills, which are routine and repetitive in a narrow range
Entrepreneur team. Further He/she must be able to take decisions on a regular basis, | of application such as checking the mechanical and electrical
ship manage relationship with colleagues and apply domain knowledge to | equipment’s using standard protocols.
perform tasks related to Renewable Energy Plant Installation.
Skills & Mind- . . . .
. Since all the above-mentioned professional skill are related to
set/Professio demonstrati tical skills, which tine and repetitive
. emonstrating practical skills, which are routine and repetitive in a
nal Skill Requires good understanding Equipment installation and problems, &P . _ P .
. ) , . narrow range and using appropriate rule and tool, the role qualifies
Site Topology and equipment location, knowledge of unpacking and for Level 4.5
or Level 4.5.
positioning the equipment in professional way, and methodically
routing the interconnecting cables, power cables and wires. . i . ) .
World Skill aspirant is expected to possess professional skills more
than just demonstrating practical skills, which are routine and
repetitive in a narrow range but also using appropriate rules & tools
to identify and communicate to the Supervisor. Example, He/she is
expected to use practical skills and basic fundamental principles of

Renewable Energy Technician
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Solar pv set up. He should have knowledge pertaining to operate
different tools and equipment required for production of Solar
power. Hence, the role can’t be placed at Level 4.5.

Broad
Learning
Outcomes/Co
re Skill

The individual is expected to exhibit fluent communications skills,
with fellow Technician & is capable of understanding the need of
fellow Technician.

World Skill aspirant is expected to be possess establishing and
maintaining customer confidence and trust. He/She is maintaining
and keeping knowledge base up to date. He/She is well versed with
roles and requirements of related trades. He/She build and
maintain productive working relationships with team mates and
rapidly resolving misunderstandings and conflicting demands.

Thus, considering the core skills, s/he can be placed at Level 4.5.

World Skill aspirant is expected to exhibit core skills more than
language to communicate with required clarity, basic algebraic and
arithmetic skill. For example, s/he is supposed to organize and
collect information regarding the local energy usage practices
through discussions, etc., And since the job holder requires only
some skill of collecting and organizing information but doesn’t need
to be reasonably good and only the desired mathematical skill
restricted to the production plant, s/he can’t be placed at Level 4.5.

4.5

Responsibility

The individual is primarily responsible for to ensure the efficient
operation of equipment.

Responsibility of completing the work assigned and reporting the
same as per standards.

He/She collects, generates, or distributes power from renewable
energy sources. Depending on capability, who does not design all
renewable energy systems’ capacities (above 75Kw of installed
power for instance), they may design sub-systems for the
installations that they can complete, commission, maintain, and
optimize. The individual is primarily responsible for updating self
with industry trends to an extent influence subordinate’s works and

4.5

Renewable Energy Technician
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learning as He/she is responsible for passing knowledge and skills
to his/ her team of Junior technicians and helpers.

Considering the responsibilities, the individual can be placed at
level 4.5.

Since the Job holder responsibility is not limited till his/her own
work & learning but also encompasses some responsibilities for
others learnings as He/she is expected to ensure knowledge
transfer to team members He/she can’t be placed at 4.5.

List of Tools and Equipment

Annexure: Tools and Equipment (Lab Set-Up)

S. No. Tool / Equipment Name and Specification Quantity
1 MC4 Crimping pliers 2,5; 4; 6mm? 5 pc
2 Stripping pliers 1.5 -6mm? 5 pc
3 Aluminium Straight edge & screed rule 2 pc
4 6 PC. SCREWDRIVER SET 5 sets
5 Bevelled-Edge Square, DIN 875, 150x100mm Stainless Steel 5 pc
6 BEAM LEVEL 48 in box beam level (1-43-548) 5 pc
7 Combination Pliers 5 pc
8 Metal file set 2 sets
9 Hexagon key T-wrench 2.5 — 8mm 3 sets
10 LASER TRIPOD 2 pc
11 Cross Line Laser Level Kit. 2 pc
12 Electrician’s Knife ~ Stainless Steel 5 pc

Renewable Energy Technician
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13 CORDLESS DRILL/DRIVER KIT WITH DRILL BIT SET 2 sets
14 BM Measuring tape (5m) 5 pc
15 Long Nose pliers (160 mm) 5 pc
16 Scientific calculator 5 pc
SET OF KEYS COMBINED WRENCHES (SPANNER) IN A BAG, 6-34 MM
17 3 sets
18 Socket wrench (Torque wrench) 3 sets
19 Multi Meter and Clamp meter 3 pc
20 Hacksaw frame 3 pc
21 Cutting Pliers 5 pc
22 Digital Magnetic Compass 5 pc
Two Cup Aluminium Suction Glass Lifter; Glass Carrying Handle; 70 Kg Capacity (Silver
23 Black or red) 6 pc
24 Hexagon Key Set 1.5 — 10mm 3 sets
25 Digital protractor 3 pc
26 Socket wrench insert 3 pc
27 600W Wind Turbine, 12V/24V/48V 2 pc
28 Hybrid Solar Inverter 1 pc
29 MG 2Kw Single-Phase On-Grid Solar Inverter 1 pc
30 Mini Drone (up to 249g) 1 pc
31 Stepladder (3 steps) 1 pc
32 Wind Charge Controller 2 pc
33 Solar PV Module 350Wp 6 pc
34 Protection Relay 1pc
35 Tool Box Cabinet 2 pc
36 2.50m Pole for Wind Turbine Installation 2 pc
37 Simulated Tile Roof Top for PV Installation 2 pc

Renewable Energy Technician
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38 Vacuum cleaner dust 2 pc
39 crimping tool 5 pc
40 DC Solar Power Cable 1 C x 4.00 Sg mm Black & Red strip 200 m
41 Photovoltaic Cable 4.0mm? - Outer Sheath Black 200 m
42 Female Cable Coupler MC4 5 pc
43 Insulation tape 30 pc
44 300mm Hacksaw Spare Blade 10 pc
45 Photovoltaic Cable 4.0mm? - Outer Sheath Green (Green/Yellow) 150 m
46 HSS DRILL ASSORTMENT 5 sets
47 Carbide drill (@ 6.0 mm) 10 pc
48 Carbide drill (@ 8.0 mm) 10 pc
49 Safety Static Rope (@ 9.0 mm) 3 pc
CYLINDRICAL FUSE-HOLDER 10X38 1000V 25A 1-POLE FOR PHOTOVOLTAIC-
50 APPLICATION 5 pc
51 CYLINDRICAL FUSE-LINK 10X38MM 1000V 16A GPV 5 pc
52 Surface-mounting distribution board 1-tier 5 pc
53 End Clamp for Tile Roof PV Module Assembly 25 pc
54 Mid Clamp for Tile Roof PV Module Assembly 15 pc
55 Aluminium Rail for Tile Roof PV Module Assembly 20m
56 S5W LED Bulb Lamp 5 pc
57 Sconce for Apparent Installation 5 pc
58 Rail Type Mounting System (Aluminium) with all required Hardware and accessory 1 set
5g DC Surge Protector Device TPS3 03 DC For DC Photovoltaic Applications 5 pc
60 DC Isolators 1000 V DC, 63A 5 pc
61 Flexible Cable 2.5mm? Red 200 m
62 Vinyl-Insulated Blade Terminal — Blue — 2.5mm? 50 pc

Renewable Energy Technician
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63 AC Surge Protective Device Class 2 5 pc
64 Flexible Cable 2.5mm? Blue 200 m
65 CIRCUIT BREAKER 10KA, 3POLE C32A 5 pc
66 Miniature circuit breaker 240 V 14Ka, 1-pole, B, 16A 5 pc
67 Vinyl-Insulated Blade Terminal — Yellow — 4.0mm? 50 pc
68 Flexible Cable 2.5mm? Yellow 200 m
69 Flexible Cable 2.5mm? Black 200 m
70 Flexible Cable 2.5mm? Green/Yellow 200 m
71 Miniature circuit breaker 230 V D=70 mm 25 Ka according to EN 60947-2, 1P+N, C20 5 pc
7 Miniature circuit breaker 230 V D=70 mm 25 Ka according to EN 60947-2, 1P+N, C25 5 pc
73 Simulated Vertical Wall for PV Device Installation 2 pc
74 Halogen light for PV module with stand) 8 pc

Pin busbar, 10 mm2 connection: 6x 2-phase touch-safe, 630 mm long can be cut,
75 without end caps
76 Touch protection for unassigned connections yellow

4*200MM Standard Cable Tie Plastic Nylon Cable Ties with Self-locking Colourful
77 200 pc
78 Facial tissues (box of 100) box of 100
79 Wet Wipes
30 4*100MM Standard Cable Tie Plastic Nylon Cable Ties with Self-locking Colourful 200 pc
81 PVSyst 1 licence
82 Safety Glasses 8 pc
83 Safety Helmet/Hard Hat 8 pc
84 Self-Retracting Lifeline 5 pc
85 1.8m double-leg 100% tie-off lanyard 5 pc
86 Safety Harness 5 pc
87 Fire extinguisher (Carbon dioxide) 4 pc

Renewable Energy Technician

Page 20 of 45



Approved on file 6th February 2024 QUALIFICATION FILE: WORLD SKILL QUALIFICATION CODE QG-4.5-ES-01818-2024-V1-SCGJ

88 Alcohol hand rub (1 L) 2 pc
89 Half Mask Respirator kit 5 pc
90 HSE First Aid Kit 2 kit
91 Battery (75 Ah) 2 pc

Classroom Aids
The aids required to conduct sessions in the classroom are:

Marker, chart and visual aid, Pellet production flowchart, raw material supply chain flow chart, Schematics of Solar Domestic Product
production plant;

Annexure: Industry Validations Summary
Provide the summary information of all the industry validations in table. This is not required for OEM qualifications.

Not Applicable

Annexure: Blended Learning
Blended Learning Estimated Ratio & Recommended Tools:

Refer NCVET “Guidelines for Blended Learning for Vocational Education, Training & Skilling” available on:
https.//ncvet.gov.in/sites/default/files/Guidelines%20for%20Blended%20Learning %20for%20Vocational%20Education, %20Training%20& %20Skilling. pdf

S. No. Select the Components of the Qualification List Recommended Tools — for all Selected Components Offline : Online
Ratio
1 CTheory/ Lectures — Imparting theoretical and Not Applicable Not Applicable

conceptual knowledge

Page 21 of 45
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2 JImparting Soft Skills, Life Skills, and
Employability Skills /Mentorship to Learners

3 [IShowing Practical Demonstrations to the
learners

4 [JImparting Practical Hands-on Skills/ Lab Work/
workshop/ shop floor training

[ITutorials/ Assignments/ Drill/ Practice
[IProctored Monitoring/ Assessment/ Evaluation/
Examinations

7 [1On the Job Training (OJT)/ Project Work
Internship/ Apprenticeship Training

Annexure: Detailed Assessment Criteria
Detailed assessment criteria for each NOS/Module are as follows:

NOS/Module Name Assessment Criteria for Performance Theory Practical Project Marks Viva
Criteria/Learning Outcomes Marks/ Marks/ Marks
Judgemen | Measuremen
t t
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SGJ/N4054.Basic of Solar and
Wind Energy

Ma=ic= ol Salgr PPodiovadtaic Plaent

rci. define Saolar and explain terminology uscd in
thie Solar Industries

roz. crplain the Sun Path DHiagram, Solar Radiation
itz offect on the performance of the plant

PC 3, identify the differenl components of g Salar
P system and cxplaln its kasic operation

o4, explain Ehe bypes of Solar Phabowvoltaic
Sy sberm s

PG, discusns Technical Parametors and
Performance of Solar Y Panes]

oG, axplain Chm's Lew and basics of eleckricity
arnd olectrical concepis

P, perform simele calocwlaticns to derive poveer
e mrergy

res. explain and understand DHNE, GHI, and
Diffused lrmadipnce and irradiation

poo. axplain the worklng of diffarant types of Solar
Py my sk rms

PCLD. doscrbe and assoss tha different types,
sizas, and specitcations of modules, Invartars,
charge contrallers, cables, condurts, junction
boxes, nolar batteries, and allied scconsorias

PE LY, explain and assess the manufacturing date
specfication shests of different types of solar PV
ESarmpononks

FCLE, reasd and mterpret variowus certifcataon
reguirements for sclar PV system compononks

e LS. demonstrate how to interpret signs, noticas,
andior cautions at the project site

25

A%
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P14, demonstrate how to scouire know-hawe af
different types, sizes, and specifications of
foundations! fTootings

FC1%. demonstrabe o sekaction of the right
footing/foundation as per site locatian including
suitability of roof condition or suitability of <ol

Brasics oF WIrG Mo war Dl

PCAG, dentify different tyvpes of Wind technology
and cwarview of tha Wind energy sector n India

FC17. illustrate key insights in the sector thirough
various market research reports and magazines

PCan, entity different [ypes of wind power plants,
their campondéarnts,. and warking principles

PCla. axplain the bensfits of wind energy ower
conventional scurces of enargy

FC20. describe the typlcal specifications,
furctioning, operating printiple, warranties, and
wafe aperating & handling procedorss of different
wWind powear plant Components like Blades, [owers,
miotors, monitonng systerms, and other

CoHT porients.

FCIL. Wentlty warious ways o aptimize matarial,
anergyfelectricity consumption across proCesses
and follow specified processes for waste disposal

FC2Z. explain how to analyze project site
condikicrs

FCAE, axplain bow 1o collect dala on lodal wealher
conditions such as temperature range, fooding {in
case of pnshoara), wind speed, hummdity, wingd
direction, pressure, and rainfall and asses its
Impack on wind enargy genaration

PCza, discuss and analyze the wind data collectad
from the meat mast Tor astinnating wingd potential

PC2%. show pictures or wideos of the working of the
Wind Power plant

30

20
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PC26. demonstrate hotv to analyze the daily,
monthly, and annual wind resource data of the
project site to evaluate the potential for wind
energy generation

PC27. analyze the pre-site selection baseline data
for project execution suitability

pc28. demonstrate how to verify the wind potential
with other resources such as NREL/ATLAS

PC29, demonstrate how to prepare a contour map
of the proposed wind plant site

PC30. demonstrate how to carry out route surveys
PC31. demonstrate how to prepare detailed site
survey reports using GPS/DGPS and wind data

analysis software

NOS Total

55

45
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SGJ/N4055.Tools and
Equipment Used in Solar and
Wind Energy

Identificatan of Tools and oquiprmee

PCl. discuss and demanstrate use of electrical
tnals wused in Solar plants for installation,
operation, and malntenance

PC2, discuss and demonstrabe use of
mechanical toods used in Solar plants for
installation

PR, discuss and demonstrate use of electrical
tools used in Wind for installation, operation,
and malntenance

FCa, praepare a [oolk|t list for instatlation; festing
and commilssioning, Operation and Malntenance

ros, discuss checking and detectlon of
Damaged tools

FCa, discuss Basic Hand Tools used in Solar
Photovoltaic pover plants

PC¥, discuss the Measuring and Testing
Instruments used in Solar and 'Wind plants

PR, discuss the Cordless drill used for different
purpases

PCo, discuss about Anemomeier used in Wimnd
ol ks

PCLO. showy low 1o |IHEI"|[|r:||I' all the tools &
efguiprment needed for the arection &f wind
oar I:Iraf'lt COomponants

PCll, demonstrate how to use Spirt Lavel and
where to use

PC1 2. demonsirate tha use of Tri square

PCL3E. illustrate how to use Tripod Laser Beam
for marking to get accuracy

PCl4. demonstrate how to use Water Level Pipe

20

Renewable Energy Technician
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PC15. show how to use Socket Wrench 1 1 -

NOS Total 20 30 - -

Page 27 of 45
Renewable Energy Technician



Approved on file 6th February 2024

QUALIFICATION FILE: WORLD SKILL

QuaALIFIcATION CoDE QG-4.5-ES-01818-2024-V1-SCG)

SGJ/N4056.Solar and Wind
Turbine installation

Ceakar Phraravolialie Plant insrallarian Tecfnmigues dad
gl praciiceg

FCL. discuss best solar paned Installation Processes

PCZ, explain gnd-tied PY sysbems, off-grd and
hybrid PV system:s

re3, read and Interprat the Single Line Diagrams,
Layouts, and drawings

PCa. explain DO's and Don'ts of material handling

PLS. rmead and Interpret thae Bill of Matertal to werity
the dellvery of components on-site and understand
performing guality checks of material

PCR, explain how to install electrical components
including inverters, batteries, junction boxes and
erergy meters

PCT. perfarm pre-instaliation checks for electrical
CoHmponEnts

PCE. |dentify and acquire know-now of Installaticn
of cables and condults

PC%, explain dos and on'ts of QO wiring

PCLD. identify and understand the use of tools
Stackles used for cable and comduwit instaliation

PCLY. explain and perform Different types of
Earthing and its installation

FCRZ. Identify the significance and types of aarth
faulits as per standards

PCLI. demonstrate how o assess the losad to be
connected to the Solar PY system and how to
prepare the load profile

PC14. install an=grid Salar Photovalaic System

PC15, install Solar paneis on the slanted roof

20

a0
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PCLE. install off-grid Solar Photovoltaic Systems

FCL7 . demonstrabe how to assess the siba
conditions for the safe instailation of a Solar P

Sy Etam

PCLE. install Balance of System (BOS) such ax
ACDE, DODB, inverter and install on a woaden
plybaard maintaining proper distance

PCLR. show Do B0 use the End Clamp and Mid
Clarmp

pCzo. installation of the module maunting structure
in the proper orisntation

PC21. demanstrabe how to do the Slignment of the
rrodule

PC2ZE. measurs the orientations of the roof as well as
the struckure

P23, measure bhe tilt angle of the Module
Mourting Structure as well as the deviaticn firom
the actual

FCEd,. show how b measure the distance between
the inverter, ACDE, and DCOB

PC2S. show how o Install the Module Mounting
Structure according to the AutoCAD drawing

Pez6. show how bo strip the wire
Pcz7. show how bo crimp the lugs

PC2RE, shiow how to properly connect the MCA
conmector with the cable

Pz, show how bo perform all the test related with
Strings

PC20. show how ba perform all the best related whikh
miodule mounting stnlcoune

P31, demonstrate the commissioning of inverter

Renewable Energy Technician
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PCAZ, show how to perform all the test related with
Inwerber

FC23. show how Lo perform test related with
Resistance and Continuity best

Wing Turbine Instailabion Technigues ang et

practices

P34, discuss best Installation Methods

PCas. explaln bo identify the relevant technical and
schematic drawings

PEaE, explain how to camy owt Ehe alignment of the
turbire hub gearbosx assembly with the urbine
generator gearbow assembiy

PCAT. explain how to ensure the readiness of plant
and equiprmant for erection

el explain how to prepare thea site for the
erection of mechanical components

PC39. explain bow to conduct a route survey for
each WTGE base point

PCaD, discuss how to Ccarry cul the erection of the
towser shiells as per standard cperating procedures

PFC4al. explain to perform torguing of the joinks to
ensure aptimum tightness

Pra. discuss bo carry aut the cofrect placement of
the nacelle assermbly at the top of the tower shell

PCad, discuss ko camry out the proper alignment of
the nacelle assembly with the center of the tower
foundatian

Fcad. explain how to carry out hxing of nacelle
assembly with the tower shell using nues and bolts

PCas. explaln how to camy cut proper allgnment of
blzdes with the turbine bub

Renewable Energy Technician
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PC46. explain how bto carmy out proper fixing of the
turbine hub with the blades with the nacelis . 3
assemialy

Pca?. explairn how to perform the planning and
sourcing of constmaction powar suppdy

PCAR. explain how bo install allied components like
light=, AHU= for control rooms, etc.

PC49. discuss carrying out the laying of UG cables
in brenches as per the design

PCS0. discuss carrying out the laying of the sarth
rmak as per design drawings

PC%1. discuss to ensure the cable connections of Z
the generator terminal bos are as per design

PCS2, disCuss to Carmy aut pre-installanion tests like 1
earthing resistance, coil resistance, etc

PCE3, axplain hivw 0o camy out the installation of : 2
WG in the nacelle assembly

PSS, 8xplaln how 0o ensure the alignment of WG . 2
wiith gearDos

PCA8. discuss carrying out the cable termination of 1 1
WG wiith the control panel

PG, disCuss Carnying out the Installation of CMS 2
masuring equipment and sensors as per design

PCST. explain how bo install wind turbine ‘s
glactronic cemponants such as WO units, 1 3 3 =
programymable ogic controdlers, b

PCAE. demonstrate o identify and mark tha arsa . 1
where the tower i5 [0 be installed

PCS59. demonstrate how to select the appropriate
FPE IPersonal Frofective Equipment) Io canry aut - £ - -
the specific activity

Foto. show how to ammange all tools, tackles, : 3
equipment, and assoclated components
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Pc61. perform to carry out routine cleaning of tools,
machines, and equipment

Pce62. show to install anemometer as per schematic
drawing

PCe3. demaonstrate to identify ways to optimize the
usage of material including water in various - 1 - -
tasks/activities/processes

PC64. analyze the single-line diagram, technical
drawings/wiring/circuit diagrams, and schematic 2 - - -
diagrams

PC65. analyze the related manuals, blueprints, and
schematic diagrams to determine the tasks, tools, 2 - -
equipment, and parts needed

Pc66. show to identify relevant technical and

schematic drawings * 2 i
PCc67. show how to perform the route survey for 2 i s
laying of O/H line or U/G cables

Pce8. show how to do Testing of Wind Turbine - 1 - -
PC69. show how to detect faults in the wind turbine i 1 i

system

PC70. show how to perform commissioning of Wind ) i i
turbine system

PC71. show how to detect faults using drone - 1 -

NOS Total 50 95 - -
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SGJ/N4057.Planning and
Designing

Plan and design Wind and Solar power olant

PLCL1. @xplain the parameter to be kept inomind
before designing an OM grid Selar Photovoltalc
Plant

PCZ. explaim how bo design the solar plant using
ar Excel shept and parform all the calculations

PC3. explain how to do Site feasibllity using
EI:I'DI;]E' Earth Pro far a I;|'|.I'E!"| Site Location

PCa, explain the designing of off-grid and hybrid
salar planks

PCS. discuss how to do plant design using PY
Sy5t software

PCE. discuss the Anancial analysis and payback
pericd calculation of the Saolar Plant

PCT. explain how o design a salar plant using
helioscope software

PCE. discuss the difference between helioscope
and PV Syst Software

PCo, explain how to draw an Electrical Singla
Lime diagram wusing AutoCAD

PCLD; discuss the Sodar policy of solar required
while designing of solar plant

PELL. digcuss how bo draw plant layaubs uging
AutoCal

PCLE, discuss about Wind Pro used for wind
Mant designing

PC1a. axplain the parameater to B kept in mind
before desigring an OMN grnid Solar Phabawvaltaic
Plant

PCl4. discuss about Wind Pro used for wind
pMant designing

ELv]

S
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FCLE, diSCuss aboul Mean Power density Curye
from Wind Atlas

PCLG, axplain about Wind Bose disgram
PCLT. discuss about the Mean wind speoed

FCLE. discuss the Wind speed varability
monthly, annually, ard oy

roiw. demonstrate how to draw the layout of the
plant for a given site Iocation using Google Earth
Fro and solect the bast area for Solar plant
installation

Pz, calculate shadow free area avallakle and
dowinioad tha kmz fle

PCEI. shiey how o read ekactrcity bilis
PFC22, design a Solar Photovaltaic plant for a
giver site location arnd also define the maimum

capacity af the plart on an Exced sheet

PC23. design a Solar plant using PV Syst a
perform shadow analysis ]

P24, calculate the performance ratio and
Capacity Utilization Factor

rczs. draw a Single line diagram of a plant

PCZ2E. showw how o do s load assessment of &
Dullding

PCZT. illustrate how to read a single-line diagram
PFCzE. design a wind plant using Wind Atlas
rozm. show how b download and read the Wind
rose diagram and downlaad the wind frequency,
wind speed, and wind power diagrarm

PCI0. show to download and read mean wind
spead at different heights

PCEL, Shiwy Now 10 view and downioad The
Energy Yield calculation using Wind Atlas

Renewable Energy Technician
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Renewable Energy Technician

S Theory Practical Project Viva
Assessment Criteria for Outcomes Marks Marks Marks Marks
MNOS Total 30 50 - -
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SGJ/N4058.0peration and

|_:.||--_'. iCrinii S MEainiedriance of Wing amd Solar Poidar 15 40 I =
Maintenance of Wind and Fimar

Solar PCL. explain how to da Visual Inspection using 1 1 _ )

drone technology
power Plant

PC2. explain Thermography analysis 1 1 - -
PC3. discuss how to forecast the generation 1
FCd, discuss types of malntenance and its 1 .
impartance
PCS, discuss physical cleaning of components 1 1
PCA, discuss electrical cleaning of contacis 1 1 - -

PCT. explain how bo Commission on protecton
refays (ARR CM-UFD. M34) using & universal relay 2 &
test self and commissioning ool

PC8, different faults in Solar Power pdant 1 Z

PCS. identify reguired approwvals and penmit bo
work {PTW) fram the cancerned authority

P10, discuss to enswre that the system is shuk
down before canmying out wwork

PEL1L. explain now o cammy cut malntenarnce
activities for mechanical compaonents of WTG as 2
per standard operating procedures

PC12. explain how o carry out testing of WTG and
aszociabed components an a universal basting 2

machine (UTHM], and compression testing machine
(Thd)

PC13. explain the impartance of performing repair
or replacerment of faulty mechanical components

of wind power plants as per standard operating 1 = - )
procedures
PCl4. explain how to conduct readiness tests an 1 2 _ )

post-replacemant aguipment
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PCLS. demonstrate IV curve tracing ower on the

P panel with SEAWARD PY 220/200 E * g
PCL6. demonstrate thermography analysis on 3 2

solar panels

PCL7. show to do the cleaning of the inverter fan 1 2

and obther components

PCLE. show anti-islanding protection of the 1 1 :
Inverner

PCLa. show how to identify faulls in the inverter . 2

PC20. cammy out operation of mechanical r

companents of wind power plant

PCZ1. carmy out maintenance of mechanical 3 3,

companents of wind power plant

PCE2, demonstrate to select the appropriate PPE
{Personal Pridective Equipment) to camy out the 1
specific activicy

PC23. demonstrate performm visual inspaction of
the mechanical components of a wind power plant - 1 - -
and record any defects

PC24, demonstrabe to measere and record
parameters post-mamtenance ackivities

P25, demonsirate how to carmy out repsain or

replacemant of faulty mechanical components of i 5
a wind power plant as per standard operating

procedures

PCzé, demonstrate how to report to the
supervisor tn case of any deviations from standard . 2
values

HOS Total 15 40 - -
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SGJ/N4059.Health and Safety
Practices in Solar and Wind
Power

Health angd Safely Pracloss in Sodar aodg Wing Poeey
Blants

PG, explain to Identify the requirements for a sale
work area

P2, identify a contact persen for reparting the
vigdation of safety policies at the workplace amd
prowide information about the incidentfviolation

PEY, explain purpose, wses, care, malntenance and
storage of all the tools and eguipment together
with their safety implications

PCd. explain the importance of administerirg fArst
ald

PCS. identify the personal protective sgquipment
used for the specific purpose

P, Identify the hazards assoclated with
phobtovaltaic instailations including electric shock
and required mitigating measures

PCT. Identity work safety procedures and
irnstructions for working at height and handling
heawy material

PCE, explain the importance of aoCcupational healih
and safery standards and requlations for
Instabatien of Solar PV systems

PLCE, Incorporate good housekesping practices and
infection contral guidelines

PC10. safe operating & handiing procedwres of
different ¥Wind power plants

PC1L. discuss how to use the personal protective
equipment reguired at the workplace

PC12. explain how to ensure personal hygiene at
thes workplace

PC13. discuss how o |dE-I1|:|ﬁ.' the location of firsk-
ald materals and how 0o administer first-aid

20

20
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PCl4. explain how ba report immediately to
concamed autharities regarding signs ard 1 1
symptoms of liness

P15, explain the safety operating procedures for
thee Collection, segregaticn, and transportation of 1 1 o =
recyclable waste

PR, axplaln the pracessas spasifiaed for the
disposal of hazardous waste from the project site 1 1 . -
% per cigandsational norms

PC17. demonstrate to identify the requirements for
a safe work area

PCLE. demonstrate how to administer Arst aid 1 -

PC19. demonstrate the usage of personal
protective eguipment for ensuring safety daring - 1 - .
irstallation and Q&M work

PCI0. show work satety proceduras and
imstructions for working at hedght and handiing - 1 - -
heawy material

PCI L. demonsirate how and wwhen [o use
sppropriate Personal Protective Equipment {PPE) 1

while perfarming work

P2, demaonstrate how to ensune personal 1 1
hygiemne at the workplace

PCZ23. demonstrate how bo identify the location of 1
Arst-ald materials and how o administer first-aid

pCIa,. demaonstrate haw T participate in
emergency ard evacuation drills bo be able to take
necessary action in case of sccidents, fires, and
natural calarmitiss

PC25. perfarm the steps to clean and disinfect

material, oxs, equigment, and other supplies 5 1 S .
before starting weork and after completing the ok

PCIG. shovw The safety oparating proceduras for
the collection, segregation, and transpartation of - 1 - -
recyclable waste
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A Theory  Practical Project Viva
Assessment Criteria for Outcomes Marks Naris Marks Marks
Pc27. show the processes specified for the ] 1 i i
disposal of hazardous waste from the project site
NOS Total 20 20 - -
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DGT/VSQ/N0101.Employabilit

y
Skills (30 Hours)

Jrrfroaiuctl o 0 Ermmplowvaiink - Skcild

P, understand the significanca of
empicyakbility skills in mesting the job
reguirements

Constitutlonal values - Citlrensiug

Pz, identify constitutional values, civic rights,
duties, personal values and ethics and
environmantally sustainable practicas

Boromimg a Professiona! in the 2Est Combury
P, @xplain 215t Cantuny Skills such as Saif-
Bwarerness, Behavior Skills, Positive sttitudes,
self-mothvation, problem-solving, creative
thinking, time management, soclal and cultural

avrareness, emotional awareness, continuous
laarning mindset atc,

Basi ERrgiisir Skl

PCA, spaak with others using some Rasic
English phrases or sentences

COrrrFrA N eal s Skl

PCS, follow good manners while commenicating
with athers

PG, work with othwrs in a team
Diversily & foclug oy

PCT. communicate and behave appropriatelby
with all genders. and PwD

Pl report any issues refated bo sexual
harassmient

Firtanciad g Lagal Litdaracy

PL9. use various financial producks and services
safely and securely

Renewable Energy Technician
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PCLO. calculaie Incoome, expenses, Sawvings etr.

PC11. approach the concermad autharities for
any edplitation 25 per legal Aghts and laws

Essentiz! [Ngia! Siivs

PCL2, aperabe digital devices and use is
features and apalications securedy and safely

Pl use intermet and social media platforms
securaly and safely

Enenp peciea rali

PL14, Hentify and assess apgortunities for
potential busness

PFC15, kentity sources for armamging meney and
assntigbed fnandal and legal challenges

Cirstomier Senace
PCLE. Hentify different bypas of customers

1T, kentify custamer needs and sddress
therm appropriatehy

priz. follow apprapriate hygiene and groomeng
standards

Gotkg ready for appreaheconyg & Jabd
PC1e, oreate a basic bodata
PCrg. search for suitabie [obs and apply

PCZ1. ientity and reqlster apprentoeship
oppoatunities as per requeEnement

NOS Total

20

3

Grand Total

210

310

Renewable Energy Technician
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Annexure: Assessment Strategy

This section includes the processes involved in identifying, gathering, and interpreting information to evaluate the Candidate on the required
competencies of the program.

Assessment is governed by the WorldSkills Assessment Strategy. The Strategy establishes the principles and techniques to which WorldSkills
assessment and marking must conform. Expert assessment practice lies at the heart of the WorldSkills Competition. For this reason, it is the
subject of continuing professional development and scrutiny. The growth of expertise in assessment will inform the future use and direction of the
main assessment instruments used by the WorldSkills Competition: the Marking Scheme, Test Project, and Competition Information System (CIS).

Assessment at the WorldSkills Competition falls into two broad types: Measurement and Judgement. For both types of assessment, the use of
explicit benchmarks against which to assess each Aspect is essential to guarantee quality.

The Marking Scheme must follow the weightings within the Standards. The Test Project is the assessment vehicle for the skill competition, and
therefore also follows the Standards. The CIS enables the timely and accurate recording of marks; its capacity for scrutiny, support, and feedback
is continuously expanding. The Marking Scheme, in outline, will lead the process of Test Project design. After this, the Marking Scheme and Test
Project will be designed, developed, and verified through an iterative process, to ensure that both together optimize their relationship with the
Standards and the Assessment Strategy. They will be agreed by the Experts and submitted to WSI for approval together, to demonstrate their
quality and conformity with the Standards. Prior to submission for approval to WSI, the Marking Scheme and Test Project will liaise with the WSI
Skill Advisors for quality assurance and to benefit from the capabilities of the CIS.
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Acronym
Acronym
AA
AB
ISCO
NCO
NCrF
NOS
NQR
NSQF
oJT

Glossary
Term
National
Occupational
Standards (NOS)
Qualification

Qualification File

Sector

Long Term Training

Renewable Energy Technician

QUALIFICATION FILE: WORLD SKILL QuaALIFicATION CoDE QG-4.5-ES-01818-2024-V1-SCG)

Annexure: Acronym and Glossary

Description
Assessment Agency
Awarding Body
International Standard Classification of Occupations
National Classification of Occupations
National Credit Framework
National Occupational Standard(s)
National Qualification Register
National Skills Qualifications Framework
On the Job Training

Description
NOS define the measurable performance outcomes required from an individual engaged in a particular task.
They list down what an individual performing that task should know and also do.

A formal outcome of an assessment and validation process which is obtained when a

competent body determines that an individual has achieved learning outcomes to given standards

A Qualification File is a template designed to capture necessary information of a Qualification from the
perspective of NSQF compliance. The Qualification File will be normally submitted by the awarding body for the
qualification.

A grouping of professional activities on the basis of their main economic function, product, service or
technology.

Long-term skilling means any vocational training program undertaken for a year and above.
https://ncvet.gov.in/sites/default/files/NCVET.pdf
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Annexure: Annexure: Career Progression and OM

Not Applicable
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