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FOREWORD

The Pandit Sunderlal Sharma Central Institute of Vocational Education (PSSCIVE) a constituent of the National Council of Educational Research and Training (NCERT) is spearheading the efforts of developing learning   outcome   based   curricula   and   courseware   aimed   at  integrating   both   vocational   and   general qualifications   to   open   pathways   of   career   progression   for   students.  It   is   a   part   of   Central y   Sponsored Scheme of Vocationalisation of Secondary and Higher Secondary Education (CSSVSHSE) launched by the Ministry   of   Human   Resource   Development,   Government   of   India   in   2012.   The   PSS   Central  Institute   of Vocational Education (PSSCIVE) is developing curricula under the project approved by the Project Approval Board   (PAB)  of   Rashtriya   Madhyamik   Shiksha   Abhiyan  (RMSA).   The  main   purpose   of  the   competency based curricula is to bring about the improvement in teaching-learning process and working competences through learning outcomes embedded in the vocational subject. 

It is a matter of great pleasure to introduce this learning outcome based curriculum as part of the vocational training packages for the job role of Electronics – Solar Panel Installation technician. The curriculum has been developed for the secondary students of vocational education and is aligned to the National Occupation Standards (NOSs) of a job role identified and approved under the  National Skil  Qualification Framework (NSQF). 

The  curriculum  aims  to  provide   children  with  employability  and  vocational  skil s  to  support  occupational mobility and lifelong learning. It wil  help them to acquire specific occupational skil s that meet employers’

immediate needs. The teaching process is to be performed through the interactive sessions in classrooms, practical activities in laboratories and workshops, projects, field visits, and professional experiences. 

The curriculum has been developed and reviewed by a group of experts and their contributions are greatly acknowledged. The utility of the curriculum wil  be adjudged by the qualitative improvement that it brings about   in   teaching-learning.   The   feedback   and   suggestions   on   the   content   by   the   teachers   and   other stakeholders wil  be of immense value to us in bringing about further improvement in this document. 

Hrushikesh Senapaty

Director

National Council of Educational Research & Training

(i)

PREFACE

India today stands poised at a very exciting juncture in its saga. The potential for achieving inclusive growth are immense and the possibilities are equal y exciting. The world is looking at us to deliver sustainable growth and progress. To meet the growing expectations, India wil  largely depend upon its young workforce. 

The  much-discussed  demographic  dividend  wil   bring  sustaining  benefits  only  if   this  young  workforce  is skilled and its potential is channelized in the right direction. 

In order to fulfil  the growing aspirations of our youth and the demand of skil ed human resource, the Ministry of Human Resource Development (MHRD), Government of India introduced the revised Central y Sponsored Scheme of Vocationalisation of Secondary and Higher Secondary Education that aims to provide for the diversification of educational opportunities so as to enhance individual employability, reduce the mismatch between   demand   and   supply  of   skil ed   manpower   and   provide   an  alternative   for  those   pursuing  higher education. For spearheading the scheme, the PSS Central Institute of Vocational Education (PSSCIVE) was entrusted   the   responsibility   to   develop  learning   outcome   based   curricula,  student   workbooks,   teacher handbooks   and   e-learning   materials   for   the   job   roles   in   various   sectors,   with   growth   potential   for employment. 

The PSSCIVE firmly believes that the vocationalisation of education in the nation need to be established on a strong footing of philosophical, cultural and sociological traditions and it should aptly address the needs and aspirations of the students besides meeting the skil  demands of the industry. The curriculum, therefore, aims at developing the desired professional, managerial and communication skil s to fulfil the needs of the society and the world of work. In order to honour its commitment to the nation, the PSSSCIVE has initiated the work  on developing learning outcome based curricula  with  the involvement  of faculty members and leading experts in respective fields. It is being done through the concerted efforts of leading academicians, professionals,   policy   makers,   partner   institutions,   Vocational   Education   and   Training   experts,   industry representatives, and teachers. The expert group through a series of consultations, working group meetings and   use   of   reference   materials   develops   a   National   Curriculum.   Currently,   the   Institute   is   working   on developing curricula and courseware for over 100 job roles in various sectors. 

We extend our gratitude to al  the contributors for selflessly sharing their precious knowledge, acclaimed expertise, and valuable time and positively responding to our request for development of curriculum.  We are grateful to MHRD and NCERT for the financial support and cooperation in realising the objective of providing learning outcome based modular curricula and courseware to the States and other stakeholders under the PAB (Project Approval Board) approved project of  Rashtriya Madhyamik Shiskha Abhiyan (RMSA) of MHRD. 

Final y,   for  transforming   the   proposed   curriculum   design   into   a   vibrant   reality  of   implementation,   al   the institutions involved in the delivery system shal  have to come together with a firm commitment and they should   secure   optimal   community   support.   The   success   of   this   curriculum   depends   upon   its   effective implementation and it is expected that the managers of vocational education and training system, including subject teachers wil  make efforts to create better facilities, develop linkages with the world of work and foster a conducive environment as per the content of the curriculum document. 

The PSSCIVE, Bhopal remains committed in bringing about reforms in the vocational education and training system through the learner-centric curricula and courseware. We hope that this document wil  prove useful in turning out more competent Indian workforce for the 21st Century. 

RAJESH P. KHAMBAYAT

   Joint Director

  PSS Central Institute of Vocational Education
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1. COURSE OVERVIEW

COURSE TITLE: Solar Panel Installation Technician

Solar Panel Instal ation Technician: Also known as ‘Panel Installer’, the Solar Panel Instal ation Technician is responsible   for   instal ing   solar   panels   at   the   customers’   premises.   The   individual   at   work   checks   the instal ation site, understands the layout requirement as per design, assesses precautionary measures to be taken, instal s the solar panel as per customer’s requirement and ensures effective functioning of the system post instal ation. The individual must have: ability to work in standing position for long hours, good physical strength to handle solar panels and wil ingness to work in outdoor settings at varied locations such as roof tops, fields, urban or rural. 

COURSE OUTCOME : On completion of the course, students should be able to:

 Apply effective oral and written communication skil s to interact with people and customers; 

 Identify the principal components of a computer system; 

 Demonstrate the basic skil s of using computer; 

 Demonstrate self-management sklls; 

 Demonstrate the ability to provide a self-analysis in context of entrepreneurial skil s and abilities; 

 Demonstrate   the   knowledge   of   the   importance   of   green   skil s   in   meeting   the   chal enges   of sustainable development and environment protection; 

 Check out and assess the site condition; 

 Understand the instal ation requirement; 

 Col ect materials required for instal ation; 

 Ensure quality material usage and appropriate handling mechanism; 

 Understand the instal ation and material usage procedure; 

 Assess mounting requirements; 

 Instal  the solar panel; 

 Connect the system and check for functioning; 

 Report and document completion of work; 

 Fol ow quality and safety procedures; 

 Fol ow standard safety procedures while handling an equipment; 

 Participate in company’s safety dril s and workshops




COURSE REQUIREMENTS:  The learner should have the basic reading and writing skil s in English and Hindi. 

COURSE LEVEL: This is a beginner level course meant for class 11 and 12. 




COURSE DURATION:  600 Hours

Class 11: 300 hrs

Class 12: 300 hrs




2. SCHEME OF UNITS AND ASSESSMENT

This course is a planned sequence of instructions consisting of Units meant for developing employability and vocational competencies of students of Class 9 and 10 opting for vocational subject along with  general education subjects. The unit-wise distribution of hours and marks for Class 9 is as follows:

[image: 10]





3. TEACHING/TRAINING ACTIVITIES

The teaching and training activities have to be conducted in classroom, laboratory/ workshops and field visits. Students should be taken to field visits for interaction with experts and to expose them to the various tools, equipment, materials, procedures and operations in the workplace. 

Special emphasis should be laid on the occupational safety, health and hygiene during the training and field visits. 

CLASSROOM ACTIVITIES

Classroom   activities   are   an   integral   part   of   this   course   and   interactive   lecture   sessions,   fol owed   by discussions should be conducted by trained vocational teachers. Vocational teachers should make effective use of a variety of instructional aids, such as audio-video materials, colour slides, charts, diagrams, models, exhibits, hand-outs, online teaching materials, etc. to transmit knowledge and impart training to the students. 

PRACTICAL WORK IN LABORATORY/WORKSHOP

Practical work may include but not limited to hands-on-training, simulated training, role play, case based studies,   exercises,   etc.   Equipment   and   supplies   should   be   provided   to   enhance   hands-on   learning experience of students. Only trained personnel should teach specialized techniques. A training plan that reflects tools, equipment, materials, skil s and activities to be performed by the students should be submitted by the vocational teacher to the Head of the Institution. 

FIELD VISITS/ EDUCATIONAL TOUR

In field visits, children will go outside the classroom to obtain specific information from experts or to make observations of the activities. A checklist of observations to be made by the students during the field visits should be developed by the Vocational Teachers for systematic col ection of information by the students on the various aspects. Principals and Teachers should identify the different opportunities for field visits within a short distance from the school and make necessary arrangements for the visits. At least three field visits should be conducted in a year. 

4. ASSESSMENT AND CERTIFICATION

Upon successful completion of the course by the candidate, the Central/ State Examination Board for Secondary Education and the respective Sector Skil  Council wil  certify the competencies. 

The  National  Skil s  Qualifications  Framework  (NSQF)  is based  on outcomes  referenced  to  the  National Occupation   Standards   (NOSs),   rather   than   inputs.   The   NSQF   level   descriptors,   which   are   the   learning outcomes for each level, include the process, professional knowledge, professional skil s, core skil s and responsibility.  The assessment is to be undertaken to verify that individuals have the knowledge and skil s needed to perform a particular job and that the learning programme undertaken has delivered education at a given standard. It should be closely linked to certification so that the individual and the employer could come to know the competencies acquired through the vocational subject or course. The assessment should be reliable,   valid,   flexible,   convenient,   cost   effective   and   above   al   it   should   be   fair   and   transparent. 

Standardized   assessment   tools   should   be   used   for   assessment   of   knowledge   of   students.   Necessary arrangements should be made for using technology in assessment of students. 

KNOWLEDGE ASSESSMENT (THEORY)

Knowledge Assessment should include two components: one comprising of internal assessment and second an external examination, including theory examination to be conducted by the Board. The assessment tools shal  contain components for testing the knowledge and application of knowledge. The knowledge test can be objective paper based test or short structured questions based on the content of the curriculum. 

WRITTEN TEST

It al ows candidates to demonstrate that they have the knowledge and understanding of a given topic. Theory question paper for the vocational subject should be prepared by the subject experts comprising group of experts of academicians, experts from existing vocational subject experts/teachers, and subject experts from

university/col eges or industry. The respective Sector Skil  Council should be consulted by the Central/State Board for preparing the panel of experts for question paper setting and conducting the examinations. 

The blue print for the question paper may be as follows:
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SKILL ASSESSMENT (PRACTICAL)

Assessment of skil s by the students should be done by the assessors/examiners on the basis of practical demonstration of skil s by the candidate, using a competency checklist. The competency checklist should be developed as per the National Occupation Standards (NOSs) given in the Qualification Pack for the Job Role to bring about necessary consistency in the quality of assessment across different sectors and Institutions. 

The   student   has   to   demonstrate   competency   against   the   performance   criteria   defined   in   the   National Occupation Standards and the assessment wil  indicate that they are 'competent', or are 'not yet competent'. 

The assessors assessing the skil s of the students should possess a current experience in the industry and should   have   undergone   an   effective   training   in   assessment   principles   and   practices.   The   Sector   Skil Councils   should   ensure   that   the   assessors   are   provided   with   the   training   on   the   assessment   of competencies. 

Practical examination al ows candidates to demonstrate that they have the knowledge and understanding of performing a task. This wil  include hands-on practical exam and viva voce. For practical, there should be a team of two evaluators – the subject teacher and the expert from the relevant industry certified by the Board or concerned Sector Skil  Council. The same team of examiners wil  conduct the viva voce. 

Project Work  (individual or group project) is a great way to assess the practical skil s on a certain time period or timeline. Project work should be given on the basis of the capability of the individual to perform the tasks or activities involved in the project. Projects should be discussed in the class and the teacher should periodical y monitor the progress of the project and provide feedback for improvement and innovation. Field visits   should   be   organised   as   part   of   the   project   work.   Field   visits   can   be   fol owed   by   a   smal -group work/project   work.   When  the   class   returns   from   the   field   visit,   each   group   might   be   asked   to   use   the information that they have gathered to prepare presentations or reports of their observations. Project work should be assessed on the basis of practical file or student portfolio.

Student   Portfolio  is   a   compilation   of   documents   that   supports   the   candidate’s   claim   of   competence. 

Documents may include reports, articles, photos of products prepared by students in relation to the unit of competency. 

Viva voce  al ows candidates to demonstrate communication skil s and content knowledge. Audio or video recording can be done at the time of viva voce. The number of external examiners would be decided as per the existing norms of the Board and these norms should be suitably adopted/adapted as per the specific requirements  of   the  vocational  subject.  Viva   voce   should   also   be  conducted   to  obtain   feedback  on   the student’s experiences and learning during the project work/field visits. 

CONTINUOUS AND COMPREHENSIVE EVALUATION

Continuous and Comprehensive Evaluation (CCE) refers to a system of school-based evaluation of students that   covers   al   aspects   of   student’s   development.   In   this   scheme,   the   term   `continuous'   is   meant   to emphasize   that   evaluation   of   identified   aspects   of   students   `growth   and   development'   is   a   continuous process rather than an event, built into the total teaching-learning process and spread over the entire span of academic session. The second term `comprehensive' means that the scheme attempts to cover both the scholastic and the co-scholastic aspects of students' growth and development. For details, the CCE manual of  Central Board  of  Secondary  Education  (CBSE)  or the   guidelines  issued  by  the  State  Boards  on  the procedure for CCE should be fol owed by the Institutions. 
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6. ORGANISATION OF FIELD VISITS

In a year, at least 3 field visits/educational tours should be organized for the students to expose them to the activities in the workplace. 

Visit a Solar power palnt: Location, Site, Mother block, Store, Pot yard, Packing Yard, Instal ation site ater tank/Tube wel , Gate and fencing. During the visit, students should obtain the fol owing information from the owner or the supervisor of the nursery:

1. Tilt of the solar panels

2. Mounting diagram and structure material

3. Cleaning procedure of the solar panels

4. Instal ation procedure

5. Repairing and testing procedure

6. Connection and scheduled checkups

7. LIST OF EQUIPMENT AND MATERIALS

The list given below is suggestive and an exhaustive list should be prepared by the vocational teacher. Only basic tools, equipment and accessories should be procured by the Institution so that the routine tasks can be performed by the students regularly for practice and acquiring adequate practical experience. 

1. Pliers

2. Screwdrivers and nut drivers

3. Wire strippers

4. Fishing tools

5. Voltmeter

6. Ammeter

7. La bel ing machines

8. Power dril s and drivers

9. Hammer/dril s

10. Circuit Testers

11. Knife

12. Electrical Tape

13. Duct Tape

14. A Tool Pouch

15. Ladders and Step Stools

16. Al en Wrench Set (Hex Set)

17. Wire Simpers

18. Non-contact Voltage Detector

19. Tester




8. TEACHER’S/TRAINER’S QUALIFICATION

Qualification and other requirements for appointment of vocational teachers/trainers on contractual basis should   be   decided   by   the   State/UT.   The   suggestive   qualifications   and   minimum   competencies   for   the vocational teacher should be as fol ows:
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Vocational Teachers/Trainers form the backbone of Vocational Education being imparted as an integral part of   Rashtriya   Madhyamik   Shiksha   Abhiyan  (RMSA).   They  are   directly   involved   in   teaching   of   vocational subjects and also serve as a link between the industry and the schools for arranging industry visits, On-the-Job Training (OJT) and placement.


These   guidelines   have   been   prepared   with   an   aim   to   help   and   guide   the   States   in   engaging   quality Vocational Teachers/Trainers in the schools. Various parameters that need to be looked into while engaging the Vocational Teachers/Trainers are mode and procedure of selection of Vocational Teachers/Trainers, Educational Qualifications, Industry Experience, and Certification/Accreditation. 

The   State   may   engage   Vocational   Teachers/Trainers   in   schools   approved   under   the   component   of Vocationalisation of Secondary and Higher Secondary Education under RMSA in fol owing ways: 1. Directly as per the prescribed qualifications and industry experience suggested by the PSS Central Institute of Vocational Education(PSSCIVE), NCERT or the respective Sector Skil  Council(SSC). 

OR 

2. Through accredited Vocational Training Providers accredited under the National Quality Assurance Framework (NQAF*) approved by the National Skil  Qualification Committee on 21.07.2016. If the State is engaging Vocational Teachers/Trainers through the Vocational Training Provider (VTP), it should ensure that VTP should have been accredited at NQAF Level 2 or higher. 

*  The National Quality Assurance  Framework  (NQAF) provides  the benchmarks  or quality criteria which the different organisations involved in education and training must meet in order to   be   accredited   by   competent   bodies   to   provide   government-funded   education   and training/skil s   activities.   This   is   applicable   to   al   organizations   offering   NSQF-compliant qualifications. 

The educational qualifications required for being a Vocational Teacher/Trainer for a particular job role are clearly mentioned in the curriculum for the particular NSQF compliant job role. The State should ensure that teachers / trainers deployed in the schools have relevant technical competencies for the NSQF qualification being delivered. The Vocational Teachers/Trainers preferably should be certified by the concerned Sector Skil  Council  for the  particular Qualification  Pack/Job  role  which   he wil  be teaching.   Copies  of  relevant certificates and/or record of experience of the teacher/trainer in the industry should be kept as record. 

To ensure the quality of the Vocational Teachers/Trainers, the State should ensure that a standardized procedure for selection of Vocational Teachers/Trainers is fol owed. The selection procedure should consist of the fol owing:

1. Written test for the technical/domain specific knowledge related to the sector;

2. Interview for assessing the knowledge, interests and aptitude of trainer through a panel of experts from the field and state representatives; and

3. Practical test/mock test in classroom/workshop/laboratory. 

In case of appointment through VTPs, the selection may be done based on the above  procedure by a committee having representatives of both the State Government and the VTP. 

The State should ensure that the Vocational Teachers/ Trainers who are recruited should undergo induction training of 20 days for understanding the scheme, NSQF framework and Vocational Pedagogy before being deployed in the schools. 

The State should ensure that the existing trainers undergo in-service training of 5 days every year to make them aware of the relevant and new techniques/approaches in their sector and understand the latest trends and policy reforms in vocational education. 

The  Head   Master/Principal  of   the  school  where   the   scheme   is  being  implemented   should   facilitate   and ensure that the Vocational Teachers/Trainers: 



Prepare session plans and deliver sessions which have a clear and relevant purpose and which engage the students; 



Deliver education and training activities to students, based on the curriculum to achieve the learning outcomes; 



Make effective use of learning aids and ICT tools during the classroom sessions; 



Engage   students  in   learning   activities,   which   include   a   mix   of   different   methodologies,   such   as project based work, team work, practical and simulation based learning experiences; 



Work with the institution’s management to organise skil  demonstrations, site visits, on-job trainings, and presentations for students in cooperation with industry, enterprises and other workplaces; 



Identify the weaknesses of students and assist them in up-gradation of competency; 



Cater to different learning styles and level of ability of students; 



Assess the learning needs and abilities, when working with students with different abilities



Identify any additional  support the student may need and help to make special arrangements for that support; 



Provide placement assistance 

Assessment and evaluation of Vocational Teachers/Trainers is very critical for making them aware of their performance and for suggesting corrective actions. The States/UTs should ensure that the performance of the Vocational Teachers/Trainers is appraised annual y. Performance based appraisal in relation to certain pre-established criteria and objectives  should be done periodical y to ensure the quality of the Vocational Teachers/Trainers. Fol owing parameters may be considered during the appraisal process:



Participation in guidance and counsel ing activities conducted at Institutional, District and State level;

Adoption of innovative teaching and training methods;

Improvement in result of vocational students of Class X or Class XII; 

Continuous up-gradation of knowledge and skil s related to the vocational pedagogy, communication skil s and vocational subject;

Membership of professional society at District, State, Regional, National and International level;

Development of teaching-learning materials in the subject area;

Curriculum: Solar Panel Installation technician


Efforts made in developing linkages with the Industry/Establishments;

Efforts made towards involving the local community in Vocational Education

Publication of papers in National and International Journals;

Organisation of activities for promotion of vocational subjects;

Involvement in placement of students/student support services.
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lcoordinaton Delegation of the work, reporting | - work how to communicate
stucture, effectvely with coworkers
Délivery standards, and personnel
managemert
2. [construction of Erection of structure , handling & |+ Erection of structure & module 10
mounting structure | installation of solar modue, cable | mounting
Jand reated theory |~ renching & cable laying, . Cutingibendingftying of re-bar
Introducton to bar bending rade | Tie ods in postion
gossary . Preparation of cement mortar
Erecton of structure & module |, Praparation of concrole mix
mounting cutingibending’ying of |, Constructing the pedestal and
rebartools  components & foundation fo the
ecuipment and s uses,
denifying, marking, cuting of
tods of required length &
Staightening bunch &col
Tying of rods in poston
Bending stmups, cranks & chair
bar gi. Layout, marking cage for
column & footing base sat nto
postion
Introducton to mason trade
gossary.
Preparation of concrete mix.
5. [instatiation and Understand the type of mounting |+ Remove packaging of the solar | 20

[mounting of solar
panel

and other accessories required
Assess the degree of inclination
and angle of it of pv module for
the speciic

Area, locality or region to enable
the system absorb maximum
annual sunlight

Ensure that sunlight falls
perpendicular to the pv module to
absorb maximum energy

Ensure that panels are mounted in
a place where there is no shade at
any

Time of the year

Ensure that mounting is strong to
withstand wind, rain, etc.

Ensure that any special
construction requirement for
mounting is done by

Following acceptable qualty
standards, especialy, in rooftop
installations

Use approved todls for mounting
Set the mounting fixture fimly at
the desired location

panel carefully,
Remove packaging of the solar
panel carefuly, take safety.
measures and wear protection
gear such as gloves to avoid
shock

Injuries whie handling modules.

[+ Cover the module with opague

material while installing to avoid
any current

Generation

Ensure that junction box in
covered

Do notdisturb or disassemble any
part of the module part during
instalation

Take necessary precautions for
fire resistance of modules.

Use recommended material of
‘solar cable and plugs for electrical
connection

Install spare fuse o avoid any
short circuits as per company
policy

Mount the module on the fixture
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technology.
Role of green jobs in Improving
energy and raw materials use
Role of greenjobs in limiting
greenhouse gas emissions

Role of green jobs minimizing
waste and pollution

Role of green jobs in protecting
and restoring ecosystems.

Role of green jobs in support
‘adaptation (0 the effects of climate
change

Total Duration in Hours|

15

Part B: Vocational Skills

z
H

Junits

[Unit 1- Solar PV System Types.

Hours

Unit 2: Tools, Safety and Precaution

Unit 3: Government policies and standard for Solar PV system
[Unit 4: Solar PV System Design

Unit 5: Solar PV System Installation

[Unit 6: Operation and Maintenance of Solar Power Plant

[Total Duration

[Unit 1: Solar PV Systems Types

s.
No.
[

[Loarning Outcome

Describe PV system
Jtypes

[Summarize Off-grid
<olar PV system

Theory
(10 Hours)

‘Ground mounted and roof
mounted: Introduction,

(20 Hours)

[+ Find out the biggest solar power
plantin India, s ts features

advantages, disadvantages and |+ Visita solar power plant
requirements. [ Vistt to an on-grid system

Introduction to on-grid and off-grid
system.
Solar parks.

Introduction and features

[ Perform Load analysis for a typical
Design rules. home

Power and PV plant capacly size [+ Find out the capacity of the
calculation batteries for a daily consumption
Selection of component of 5 units

30
Hrs

10

10

[Summarize On-grid
<olar PV system

Introduction and features

[+ Calculate the load of a typical

Design rules. home based on the monthly
Power and PV plant capacty size | consumption
calculation [+ Design the system according to

Selection of components.
Net-metering import and export of

the monthly power consumption

10
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[ safety, precaution and efficiency
of the inverter
|+ Data-sheet specification reading
[6- [Analyze and identy [+ Diferent types of batteries: their |+ Measure speciic gravity &voltage. | 10
[t different type of | advantages and disadvantages |+ Note the capaciy of the Battery
batiery and their  [o Depth of discharge and calculate the power
uses [+ Lossesinthe system + Make a 2000 An capacity power
pack, comnect with instruments &
testit
+ 1dentity 12V and 24 Volt system
[+ Measure the voltage at full charge
and at ful discharge
Total Duration in Hours| 70
Unit 3: Balance of system
s. Learning outcome Theory Practical 50
No. (20 Hours) (30 Hours) Hrs
[+ [state the importance [+ Components of a junction box, |+ Observe and dlick photosafa | 10
Jand use of Junction |o. Circuit breakers: theiruses and | junctions at your home orin
Boxes. rating school
[+ Connection of inside a junction [+ List the diferent components of
box that particular junction box
[+ Surge protection devices + Find out the different types of
- Difference between AC and DC | MCB's used in solar junction
junction box boxes using internet
lo. [state the importance|+ Importance of ightning arrester [+ Draw the diagram and connection | 10
Jand use of Lightning [ and its requirement, fora particular typele of lightning
larrester and - Earthing basics and types of arrester
Earthing system earthing. [+ List the different types of earthing
[+ Resistance of the earthing system | system with photos.
+ Measure the resistance of the
Earthing system
5 [Constructon [+ Importance and requirements of [+ Find out the rates of diferent | 10
requirement ofthe | the mounting structure types of materials available in the
mounting structure |+ Design consideration for the market for structure fabrication
structure + Find out the units by which the
+ Different materials used in costing of structure would be done
structure fabrication (i.e. by weight basis or by length
- fixed, mount and moving structure | basis)
[4 |cist e benefts of |+ Fixed, Single axis tracking and |+ Make skelch of the azimuth 05
Jtracking system dual axis racking system elevation angle
+ Calculate the solar angle fora
particular location
5 [pemonstrate the [+ Solar DC cables types and [+ Listdifterent companies which are | 05
use of solar cables | requirement, AC cable manufacturing the solar cables
Jand Connectors  [u MC3 connectors + Find out the resistance of these
|+ Data sheet specification reading | cables
Total Duration in Hours| 50

CLASS 12
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power.
|-_state poicies and regulations

it selection

Check out and assess the site
condiion

Understand the installation
requirement

Activity plan, timeline and
schedul for completion of work

Place of instalation for maximum
period of sunlight exposure,
Information about any civil
construction to be undertaken for
installing the panels.

Total Duration in Hours| 30
unit 2: Tools, Safety and Precaution
s. rearning Outcome Theory Practical 20
No. (10 Hours) (10 Hours) Hrs
1. [setect e required [+ Dterent types of ool required for |+ Demanstrate the use of aiferent | 10
Jools. solar system installation and their | ~types of tools.
lo. [pemonstrate + Need for personal safety & safety [+ Adopt all ety practices. 10
Precautions and of other Dangers associated with |+ Safe use of ladders, safe working
Safety procedure | working at heighs. in open terraces & cther risky.
+ Methods of safety elevated places.
+ Practices whie using different [+ Correct handling of heavy
hand tools. components.
- Safety Norms and IS standards, [+ Use of personal protective
Caution signage. equipment's (PPE) like gloves,
goggles, safety bells etc.
|+ Handiing any incidents / accidents.
Total Duration in Hours| 20
[Unit 3: Government Policy and Standards for Solar PV System
s. Learning outcome Theory Practical 30
No. (10 Hours) (20 Hours) Hrs
17 [Assessing the work |+ Understand the work requirement, |+ Vst customer premises 5

Acquire necessary information
from the customer

Prepare systematic reports from
the available information

Prepare systematic reports from
the available information

Decide based on type of mounting
to be made such s roof top, open
fiekds, small spaces

List the
lorganizational
Context

Company's policies on: incenthes, |+
persomnel management

Company's cade of conduct
Importance of individuals role in
the work flow

Organization cuiture, company's
reporting structure, company's
documentation policy
company's difterent department
2nd concernad authority
company’s instalation policy
company's customer support
polcy

Layout the terms and condition for
the contract agreement with the
customer

Inform the customer about the
‘company policies and incenives.

10
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JUnit2: Tools, Safety and Precaution 7
[Unit 3 Government policies & standard for Solar PV system 8
[Unit 4 Solar PV system design 0
[Unit 5 Solar PV system installation 20
[Unit & Operation and maintenance of solar power plant 21
6 [organization of Fied Vists 22
7_|List of Equipment and Materials 22
& [Teachers/ Trainers Quatfications 23
9 |List of Contributors 23
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Solar PV terms

Major Components of the solar PV
System and their function with
roles.

economy in India.
[ [pescrive the major |+~ Stakehalders in green economy. [+ Preparing posters on green o7
Jareen Sectors/ .. Role of government and private | - Sectors/Areas: cites, buildings,
[Areas and the role | agencies in greening cies, tourism, industry, transport
Jof various buidings, tourism, industry renewable energy, waste
stakehoider in green [ transport renewable energy. management, agriculture, vater,
[economy waste management, agricullure, | forests and fisheries.
water, foresis and fisheries.
Total Duration in Hours| 15
Part B: Vocational Skills
s No.[units Duration in Hours
[Unt 1 Fundamentals of Electrical and Solar PV System a0
lo-__[onit2: Solar PV system 70
5 [Unt3: Balance of system 50
[fotal Duration 160
[Unit 1: Fundamentals of Electrical and Solar PV System
s [Fearning Outcome Thaory Practical w0
No. (20 Hours) (20 Hours) Hrs
1. [pescrive the basic [+ Solar Radiation Pattem - Find out the solar insolation of | 5
Jof Solar Power |« Daily nstalation your distict using Internet
[+ Sun Path diagram - Plot the variation in monthly solar
insolation
[ [state basic Terms [+ Definition of Zenith Angle and |+ Find out average monthly 5
|And Terminology [ Azimuth Angle consumption of your home
+ Solar insolation: Global horizontal |+ Calculate the solar it angle for
insolation and direct normal you home location
incidence
- Solar it angie
+ Etectrcity Unit and s
measurement
3. [pescrive the basic [+ introduction to Solar PV system [+~ Find the images of diferent 10

‘components of the solar PV
system

la. [Basic of energy And
Jetectricity

5. [Descrive Renewable]
Eneray

Power, Energy and Electricity
Importance Of Electricity

Different Techniques of Producing
Electrcily.

Renewable Energy and its
Importance
Sources of Renewable Energy.
Advantages of Solar energy over
other renewable sources

- Observe and list different sources | 5
of elecricity

[+ Demonstration of Canventional & | &
Non-conventional energy sources.

[+ List diferent types of solar
powered devices

l6. [Estmate he
Jetectricity production

‘Yearly Consumption of electriciy
in Indi.

[+ Prepare a pie chart of electricity | 7
production breakup
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with the mounting rails using bolls.
and nuts.

Ensure that the panels are
mounted firmly

[+ [pemanstrate cable |+ Construction of cable renches & |+ Cable tray support & tray erection | 10
aying conduits Requirement & use of ools &
[+ Cable tray support & tray erection | tackles
.+ Requirements & uses oftools & [+ Operate/use different tools such
tackles as screw driver, inspection
fixtures,
Wire cutter, plers, tester, spamner,
etc
5. [Evaluate e [+ Structure erection and module Read product and equipment | 10
Jarawing and mounting manuals, installation manuals, etc
[specifications the | Cabling from module to inverter [+ Read warnings, instructions and
Jsolar pv system room other text material on product
¢ Inverter and transformer Iabels,
installation and connection Components, etc.
- Single line diagram (sid) Gable laying: dec, in pipe
Total Duration in Hours| 60
[Unit 6: Operation & Maintenance of Solar Power Plant
s [Learning Outcome Thaory Practical 10
No. (05 Hours) (05 Hours) Hrs
[ [Pemonsirate Basic |+ Cieaning of iverter, Glean solar panels. 05
loperation and [ Management of weeds and Glean the front panel of the
maintenance of vegetation. inverter
Jsolar PV system [ 0n'Job training at project Check cables for loase connection
premises. Gheck mounting structure for
rusting and clean it
Remove rusting and painting of
the structure
[ [Demonstate the |+ Inverter testing Measure current and voltage on | 05
Repaiing ofthe o Battery testing, the DC side
Jsolar PV system |1 Cellvoltage testing, Measure the current and voltage
- Earthing testing on the AC side and calculate
[ Gable testing efficiency of the solar panels.
[ Transformer condtion monioring. |+ Replace the inverter, in case of
low efficiency output
Total Duration in Hours| 10
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CLASS 11

units

No. of Hours
for Theory and
Practical
300

Max. Marks for
Theory and
Practical
100

[Unit 1 Communication Skills

[Unit 2: Self-management Skills

[Unit 4: Entrepreneurial Skils

unit 5: Green skils

10

[Unit 1: Basics of electrical system and Solar PV 40
Unit 2: Components of Solar PV system 70
[Unit 3: Balance of system 50
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in ndia [+ Breakup of Electricty production |+ Prepare a table and bar chart to
capacity In India record electicity consumption at
[+ Contribution From Renewable your home.
Energy and from Solar energy
[+ INNSM (Jawahar Lal Nehru Solar
mission).
Total Duration in Hours| 40
Unit 2: Solar PV System
s. rearning Outcome Theory Practical 70
No. (30 Hours) (40 Hours) Hrs
1. [nustrate compiete [ overview of solar v system |+ Draw the complte diagram of the | 5
Solar PV system  |. Connection diagram solar PV system
[+ Flow chart of the system [+ Draw the Single line diagram fora
+ Understanding the single line ‘solar PV with basic connections
diagram
Jo- [Classiy Solarcell |+ Understanding the solar cell [+ Catculate the power from the 15
+ Basics of p-n junction andits specilication sheet
operation + Calculate power at elevated
+ o junction as solar cel temperatures
[+ Current voltage (1))
characteristics curve
+ Power generation curve
+ Maximum power poirt
- Efficiency of a solar cel
+ Different types of solar cel, their
advantages and disadvantages
[+ Upcoming technologies
+ Understanding STC and NOCT
readings
s [pefine and classity [+ Solar module constructionand its |+ Compare the NOCT and STC | 15
Solar module diferent components readings
+ Connection of solar cellina + Examples of solar cell efficiency
module based on the bus bars.
- Different power ratings ofthe [+ Find Images of different types of
module solar modules
|+ Solar module efficiency + Prepare Solar PV system of
 Understanding the solar module | various capacities with the help of
specication and decoding the solar modules.
data sheet
[4- [state the importance|.” Charge contraler, fs function and [+ List differenttypes of charge 15
land use of charge | basic operation controllrs available in the market
Jcontrotler [+ Different types of charge controller [+ Compare the efficiencies of the
[+ Maximum pover point tracking available charge controller
system
- Efficiency of charge controller
+ Understanding Data sheet
specfication
5. [State the importancel+ Function of Inverter and is basic |+ Observe string inverter 10
land demonstrate the | operation + Compare on-grid and of grid
use of Inverter [+ Types of inverter inverter
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Gandhiji’s Talisman

I will give you a talisman. Whenever
you are in doubt or when the self
becomes too much with you, apply the
following test:

Recall the face of the poorest and
the wea/{est man whom you may have
seen and ask - yourself if the step you
contemp&zte is going to be of any use
to him. Will he gain anything by it?
Wil it restore him to a control over
his own [life and destiny? In other
‘words, will it lead to Swaraj for the
ﬁungwﬁq l\;spzrztua@ starving

millions?
Then you will find your doubts and
your self melting away.

L—@Nw
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Duration: 3 hrs. Max. Mark:
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5. UNIT CONTENTS

CLASS 11

Part A: Employability Skills

S No. Junits Duration in Hours
7| Unt 1- Gommunication Skils — I 25
2 |Unt 2: Selt management Skils I 2
5 |Unts: Basic (CT Skils il 25
4 |unia: Entrepreneurial Skils It 25
5 |Units: Groen skils il 15
[Total Duration in Hours for Employability Skills 115

[+ Describe the term grooming

|+ Prepare a

personal grooming

5. [Loarning Outcome Theory Practical
No. (10 Hours) (15 Hours)
[+ [pemonstrate [+ Methods of communication Wriing pros and cons of writen,
nowledge of [ Verbal verbal and non-verbal
|various methods of [, Nan-verbal communication
Jcommunication  [o visual Listing do's and don'ts for avoiding
common body language mistakes
[ Jdentiy speciic |+ Communication styles- assertive, |+ Observing and sharing
|communication aggressive, passive-aggressive, | communication styles of friends,
Jstyies submissive, elc. teachers and family members and
adapting the best practices.
Role plays on communication
styles.
3. [pemonstrate basic [+ writing skils to the following: Demonstration and practice of |15
Jwiting skils  sentence wiiting sentences and paragraphs
. Phrase on topics related to the subject
[ Kinds of Sentences
[+ Parts of Sentence
 Parts of Speech
- Adicles.
- Construction of a Paragraph
25
[Unit 2: Self-management skills
s. [Loarning Outcome Theory i 25
No. (10 Hours) (15 Hours) Hrs
[+ [pemonstrate [+ Describe the importance of Demonstration of impressive o7
impressive dressing appropriately, looking appearance and groomed
lappearance and decent and positive body. personall
Jorooming Ianguage. FAYRPR 2tion of the abilty to sel
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. JQualification

imum Competencies __|Age Limit

[Bachelor of Engineering in Electronics/|The candidate should have a|18-37 years (as on

Electrical. Additionally should have done a|minimum of 3 year of work[Jan. 01 (year))

Dipioma or certificate course in Solar Panel|experience in the same job

installation. role. SiHe should be able to |Age relaxation to be
[communicate in English and provided as per

local language. S/He should|Govt. rules

have knowledge of equipment,

tools, material, Safety, Health

& Hygiene.

The suggested qualfication s the minimum
Jerteria. However higher qualfications such
las Master of Engineering i Electronics/|
Electrical wil also be acceptable,
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[+ Websies and webpages.
+ Email applcations.

+ Email accounts.

+ Sending and receiving email
+ Introduction to social media.

- Search the websites.
- Create Email account.

+ Send and receive email

- Use Social Media for education.
- Use Blog.

[Descrive mportance
Jof main sector of
loreen economy

[+ ain sectors of green economy-
E-waste management, green
transportation, renewal
energy green construction, water
management.

+ Policy initiatives for greening

+ Preparing a poster on any one of
the sectors of green economy.

+ Writing a two-page essay on
important initiatives taken in India
for promating green economy.

. iog - Use Tuiter
. Twiter - Use Facebook.
. Facebook. - Use Youtube.
+ Youtube. + Use WhatsApp.
+ WhatsApp. .+ Use Digital India
. Digital India

[Unit 4: Entreprencurial Skills

S. [Learning Outcome Theory 2

[No. (10 Hours) (15 Hours) Hrs

1. [Descrive the [+ Values in general and [+ Listing of entrepreneurial values | 10
lsignifcance of enrepreneurial values. by the students.
lentrepreneurial Entrepreneurialvalue orientation [+ Group work on identification of
[values and atitude. | with respect to innovativeness, | entrepreneurial values and their

independence, outstanding roles after lstng or reading 2-3
performance and respect for work. |  stores of successiul entrepreneur.
. Exnibiting entreprencural vakies
in los breaking, rapportbulding,
group work and home
assignments.

[o- [Pemonstrate the |+ Atttudes i general and [ Preparng a st of factors tat | 15
nowiadge of entreprencurialatiudes influence atitude in general and
Jttitudinal changes [, Using imagination intuiton entrepreneurial atiude.
required to become [, Tendency to take moderate risk [+ Demonstrating and deniifying own
Jan entrepreneur.  |.. Enjoying freedom of expression |~ entrepreneurial atitudes during

and action the fllowing micro lab actvites
. Looling for economic like thematic apprecition test
opportunities ¢ Preparing a short write-up on “who
¢ Believing that we can change the | am "
environment + Take up & product and suggest
. Analyzing stuation and planning | how i features can be improved
action + Group activty for suggesting
+ InvoNing n actvty brand names, names of
enterprises, etc.
Total Duration in Hours| 25

[Unit 5: Groen Skills

S. [Learning Outcome Theory Practical 15

[No. (07 Hours) (08 Hours) Hrs

08






