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	Author Name
	Engr. Dr. Waqas Abdul Salaam

	Course Title
	Renewable Energy System Design (Solar)

	Training Objective & Learning Outcomes

	Employable Skills and Hand on Practice for Renewable Energy System Design (Solar)
The training objectives of the 6-month Renewable Energy System Design (Solar) course under the PMYP program focus on equipping trainees with foundational and advanced knowledge and skills in solar energy technologies. The course aims to build a comprehensive understanding of solar photovoltaic (PV) system, design parameters, and system configurations, including on-grid, off-grid, and hybrid solar PV systems. Trainees will learn to perform load assessments, select appropriate system components such as solar panels, batteries, charge controllers, and inverters, and develop competency in the installation, testing, troubleshooting, and maintenance of solar power systems. This hands-on training approach ensures that participants gain practical experience for wage or self-employment in the renewable energy sector.
Furthermore, the course emphasizes sustainable energy development principles, energy efficiency management, and the economic aspects of solar power systems, including tariff calculations and cost analysis. Trainees will be trained to analyze environmental impacts, optimize solar system performance under varying conditions like shading and temperature, and apply solar design software tools for system sizing and angle optimization. The program also incorporates health and safety practices, industry-specific case study titled: Lightening Up Lives with Solar Energy for Punjab, Pakistan and field visits, preparing participants for real-world challenges and market demands in renewable energy system design and implementation.
Learning Outcomes
By the end of this course, students will be able to perform the following Competency Standards:
· Understand the concept of sustainable energy development and various renewable energy technologies, especially solar PV systems
· Demonstrate knowledge of solar power system components including solar panels, batteries, charge controllers, inverters, and wiring.
· Perform load assessments and design solar PV systems (on-grid, off-grid, hybrid) suited to different site conditions.
· Develop skills for installation, testing, commissioning, troubleshooting, and maintenance of solar power systems.
· Analyze factors affecting solar system efficiency such as shading, tilt angle, temperature, and solar irradiance.
· Use solar design software tools for accurate system sizing, performance simulation, and optimization.
· Calculate power tariffs, energy costs, and perform economic feasibility analysis for solar projects.
· Apply safety standards, quality assurance, and industry best practices during solar system implementation
· Conduct environmental impact assessment and promote energy conservation and management principles
· Gain hands-on experience through practical tasks, case study titled: Lightening Up Lives with Solar Energy for Punjab Pakistan, and field visits to prepare for market roles in renewable energy.

	Entry-level of trainees
	Secondary School Certificate or Equivalent

	Minimum Qualification of Teachers
	B.Sc. Engineering and 2 years of relevant work experience in solar industry
Or
B-Tech and 2 years of relevant work experience in solar industry
Or
Diploma Associate Engineer (DAE) and 3 years’ relevant work experience in solar industry
Or
Certificate as Solar PV Technician Level 2 with 3 years of relevant work experience

	
Scheme of Studies


	Renewable Energy System Design (Solar)

	Sr. No 
	Modules 
	Theory Hrs.
	Practical Hrs.
	Total Hrs.

	1. 
	Follow Occupational Health and Safety Practices
	4
	21
	25

	2. 
	Demonstrate Basic Communication Skills
	4
	18
	22

	3. 
	Apply Basic Electricity Concept
	6
	21
	27

	4. 
	Perform Single Phase Electrical Wiring
	5
	30
	35

	5. 
	Perform Three Phase Electrical Wiring
	5
	30
	35

	6. 
	Interpret Solar PV system
	6
	27
	33

	7. 
	Perform Earthing
	5
	30
	35

	8. 
	Design of Solar PV System
	7
	33
	40

	9. 
	Perform Solar Site Assessment
	6
	27
	33

	10. 
	Perform Installation of Solar PV System
	6
	33
	39

	11. 
	Maintain Solar PV System
	6
	33
	39

	12. 
	Configure Solar PV System
	6
	30
	36

	13. 
	Perform Operation of Solar PV System
	4
	30
	34

	14. 
	Analyze Electricity Bill and Smart Meter
	4
	30
	34

	15. 
	Develop Entrepreneurship
	5
	21
	26

	
	Total
	79
	414
	493




	Course Execution 
Plan

	Duration of the course: 6 months (24 Weeks)
Theory: 20%
Practical: 80%
Weekly hours: 20 hours per week
Total contact hours:  493 hours

	Companies offering jobs in the respective trade
	· Solar Industry
· Solar Installation
· Solar Marketing

	No of Students
	25

	Learning Place
	Classroom / Lab

	Instructional Resources
	· PDF Books 
· Video Lectures
· Online Free Tutorials



DETAIL OF COURSE CONTENTS
	Schedule Week
	Module Title
	Learning Units
	Task/Practical

	Week 1
	Follow Occupational Health and Safety Practices
	Day 1
· Ensure use of PPEs
· Introduction to safety standards
· Types of PPE
· Head Protection
· Eye Protection
· Face Protection
· Respiratory Protection
· Body Protection
· Foot Protection
· Hearing Protection
· Classification of PPEs as per job: 
· Construction industry
· Health care centre
· Manufacturing Plants
· Electrical
· Manufacturing Industry
· Mining Industry
· Emergency Services
	
Task 1. Demonstrate the use of PPE’s

Task 2. Safe Handling & Installation of Solar PV Modules

	
	
	Day 2
· Maintain first aid box
· First aid procedures
· Minor body cut
· Bleeding
· Eye Injury
· Fever
· Muscular Pain
· Band Aid wrapping
· 1st Degree Burn treatment
	

	
	
	Day 3
· Operate Fire Extinguisher
· Interpret given 5 classes of fire extinguisher
· Class A
· Class B
· Class C
· Class D
· Class K 
· Foam Extinguisher
· Dry Chemical Extinguisher
· Carbon dioxide Extinguisher
· Dry Powder Extinguisher
· Wet Chemical Extinguisher
· Procedure for refilling fire extinguisher
	

	
	
	Day 4
· Follow safety practices
· Use of PPE
· Maintain Clean work area
· Report unsafe conditions
· Proper use of tools
· Emergency preparedness
· Emergency response and evacuation plan
· PPE programs
· LOTO Procedures
· Training Program
· Incident Reporting Procedures
· Chemical Safety Procedures
	

	
	
	Day 5
· Prepare and respond to Emergencies
· Prepare emergency plan
· Interpret evacuation plan
	

	Week 2
	Demonstrate Basic Communication Skills
	Day 1
· Follow Workplace Instructions 
· Ask questions to extract relevant information.
· Carry out instructions based on received information.
· Introduction to 7C’s of communication
	Task 3. Prepare a word document on 7C’s of communication and present it.

Task 4. Demonstrate the process of Effective Communication

	
	
	Day 2
· Follow Workplace Instructions 
· Provide feedback based on received written instructions 
· Compose workplace notes and memos. 
	

	
	
	Day 3
· Develop Effective
        Workplace Relationships 
· Perform duties to improve team cooperation 
· Verbal and Non-Verbal Communication
	

	
	
	Day 4
· Develop Effective
        Workplace Relationships 
· Consult team members when challenges arise
· Respect differences in personal values and beliefs
	

	
	
	Day 5
· Communicate and work with Team Members
· Identify individual roles and responsibility
· Recognize team members responsibility with respect
	

	Week 3
	Apply Basic Electricity Concept
	Day 1. 
· Interpret Electricity
	Task 5. Demonstrate Ohm’s law

Task6. Verify Ohm’s Law with help of electrical circuit

	
	
	Day 2. 
· Interpret current
· Interpret voltage
· Interpret resistance
	

	
	
	Day 3. 
· Interpret Ohm’s law
	

	
	
	Day 4.
· Calculation of Voltage
	

	
	
	Day 5. 
· Calculation of Current
	

	Week 4
	Apply Basic Electricity Concept
	Day 1
· Make Series circuit
	Task 7. Make Series Circuit and calculate current, Voltage and Resistance 

Task 8. Make Parallel Circuit and calculate current, Voltage and Resistance

	
	
	Day 2
· Make Parallel Circuit
	

	
	
	Day 3
· Make Series-Parallel Circuit
	

	
	
	Day 4
· Measure Electrical Energy in Electrical Circuit
	

	
	
	Day 5
· Calculate Real power, reactive power and apparent power
	

	Week 5
	Perform Single Phase Electrical Wiring
	Day 1. 
· Interpret the layout plans 
· Interpret wiring diagrams.
	Task 9. Make single phase wiring of Kitchen

Task 10. Make Single phase wiring of room

	
	
	Day 2. 
· Interpret dimensions for single phase system 
	

	
	
	Day 3. 
· Interpret dimensions for single phase system
· Identify wire gauge based on current and voltage requirements
· Measure wire gauge based on current and voltage requirements
	

	
	
	Day 4. 
· Install following single-phase components
· 1 Miniature Circuit Breaker (MCB)
· 1 Residual Current Circuit Breaker (RCCB)
· Switches (1-gang,2 gang)
· Sockets ( 2-pin, 3-pin)
· 1 Fan
· 2 Light Fittings

	

	
	
	Day 5. 
· Perform following Jointing Techniques of Single-phase components 
· Straight joint
· Twisted joint
· Soldered joint
· Mechanical connector joints
	

	Week 6
	Perform Three Phase Electrical Wiring
	Day 1. 
· Interpret the layout plans and wiring diagrams and dimensioning for Three-phase systems.
	Task 11.
Make Reverse Forward circuit for motor control

Task 12.
Installation of three phase distribution board

	
	
	Day 2.
· Interpret dimensions for three phase system 
	

	
	
	Day 3.
· Interpret dimensions for three phase system
· Perform Jointing Techniques of Three Phase Wiring
	

	
	
	Day 4. 
· Install and fix following three-phase components 
· Three phase miniature circuit breakers (MCB)
· Overload Relays
· Changeover Switch
· Three phase induction motor
	

	
	
	Day 5. 
· Perform following cable jointing for three phase components
· Straight through joints
· End terminations
· Busbar jointing techniques

	

	Week 7

	Perform Three Phase Electrical Wiring
	Day 1. 
· Introduction to energy meter
· Install three-phase energy meters.
	Task 13.
Make three phase On/OFF Motor circuit 

Task 14. 
Make Star Delta Circuit for motor

	
	
	Day 2. 
· Perform Monitoring and positioning of three phase energy meter
· Perform Wiring and Connection of three phase energy meter
	

	
	
	Day 3. 
· Make three-phase motor connections including ON/OFF
	

	
	
	Day 4.
· Make three-phase Motor Connection including reverse/forward circuit
	

	
	
	Day 5. 
· Make three-phase Motor Connection including Star/Delta, Connections
	

	Week 8
	Interpret Solar PV System
	Day 1. 
· Identify Renewable Energy Resources:
· Solar PV System
· Hydroelectric
· Wind Power
· Biomass
	Task 15. 
Demonstrate operation of Solar PV System

Task 16.
Demonstrate Renewable Energy Resources

	
	
	Day 2.
· Differentiate between Renewable & Non Renewable Energy Resources
	

	
	
	Day 3.
· Interpret Operation of Lead Acid Battery
· Interpret Operation of Lithium Ion Battery
	

	
	
	Day 4.
· Identify Charge Controller
· Identify Solar Inverter
· Identify Batteries
	

	
	
	Day 5
· Interpret functionality of Solar Inverter
· Interpret MPPT
	

	Week 9
	Interpret Solar PV Systems
	Day 1. 
· Interpret Off-Grid Solar PV System
	Task 17.
Demonstrate Hybrid Solar PV System

Task 18
Differentiate between Off-Grid and ON Grid System

	
	
	Day 2. 
· Interpret ON-Grid Solar PV System
	

	
	
	Day 3. 
· Interpret Hybrid Solar PV System
	

	
	
	Day 4.
· Interpret Concentrated Photo voltaic system
	

	
	
	Day 5.
·  Interpret Floating Solar PV System
	

	Week 10
	Perform Earthing
	Day 1.
· Interpret the principles of earthing
· Safety
· Low Resistance
· Equipotential bonding
· Safe Dissipation
· Voltage stability
· Fast protective action
· Durability
· Compliance
	Task 19. 
Demonstrate process of Earthing

Task 20
Measure Earthing resistance with help of earth resistance meter 

	
	
	Day 2. 
· Interpret Plate Earthing
· Interpret Pipe Earthing
· Interpret Rod Earthing
· Interpret Strip Earthing
	

	
	
	Day 3.  
· 
· Procedure of Plate Earthing
· Procedure of Pipe Earthing
· Procedure of Rod Earthing
· Procedure of Strip Earthing
	

	
	
	Day 4. 
· Perform earthing with standard technique.
	

	
	
	Day 5.
· Perform test of earthing
· Earth Resistance Test
	

	Week11
	Perform Earthing
	Day 1.  
· Check the instrument for earth resistance measurement
	Task 21.
Demonstrate steps of Earthing

Task 22.
Demonstrate steps of measurement of earth resistance


	
	
	Day 2. 
· Follow standard procedure for earth resistance measurement
	

	
	
	Day 3. 
· Measure soil resistivity as per procedure
	

	
	
	Day 4. 
· Measure Earth Resistance as per procedure
	

	
	
	Day 5. 
· Perform Log & Records Maintenance
	

	Week 12
	Design
of Solar PV System
	Day 1. 
· Load Assessment for solar PV system design
	Task 23.
Demonstrate process of calculation of electrical load

Task 24
Demonstrate the process of selection of solar panels

	
	
	Day 2. 
· Load Assessment for solar PV system design
· Calculation of Electrical Load
	

	
	
	Day 3. 
· OFF-Grid Inverter
· ON-Grid Inverter
· Hybrid Inverter
· Capacities of Inverter
	

	
	
	Day 4. 
· Selection of Inverter 
	

	
	
	Day 5. 

· Power Rating of Solar Panels
· Selection of Solar Panels
	

	Week 13
	Design
of Solar PV System
	Day 1. 
· Selection of Solar Panels
· N-Type Solar Panels
· P-Type Solar Panels
· Monofacial Solar Panels
· Bi-Facial Solar Panels
	Task 25. 
Demonstrate the process of sizing Battery Bank
Task 26. 
Demonstrate the process of sizing of Cables
 

	
	
	Day 2. 
· Types of Batteries
· Lead-Acid Battery
· Tall Tubular Battery
· Lithium Ion Battery
· Selection of Battery Bank
	

	
	
	Day 3. 
· Selection of Battery Bank
· Calculation of Current rating for Solar PV System   
	

	
	
	Day 4.
· Types of cables
· 3/.29
· 7/.29
· 7/.36
· 7/.44
· core cable (3,4,5)
· Selection of Cables 
	

	
	
	Day 5 
· Selection of Earthing System
	

	Week 14
	Perform Solar Site Assessment
	Day 1. 
· Conduct Survey for Solar PV System
	Task 27.
Demonstrate process of survey for Solar PV System

Task 28.
Measure the solar radiations with help of Lux meter


	
	
	Day 2. 
· Interpret Solar Irradiance
	

	
	
	Day 3. 
· Interpret weather pattern
	

	
	
	Day 4. 
· Interpret Shading Analysis
	

	
	
	Day 5.
· Prepare Assessment Report   
	

	Week 15
	Perform Installation of Solar PV System
	Day 1. 
· Arrange required tools and equipment
	Task 29.
Make String of Solar Panels in Series connection

Task 30. 
Make String of Solar Panels in Parallel Connection

	
	
	Day 2. 
· Perform PV test
	

	
	
	Day 3. 
· Erect mounting structure
	

	
	
	Day 4. 
· Fix PV modules as per circuit design
	

	
	
	Day 5. 
· Connect the PV Modules as per Circuit Design
	

	Week 16
	Perform Installation of Solar PV System
	Day 1. 
· Installation of inverters
	Task 31.
Make Connection of Solar Panels to the Inverter 

Task 32.
Make Connection of Batteries to the Inverter

	
	
	Day 2. 
· Installation of Battery Bank
	

	
	
	Day 3.  
· Installation of Earthing System
	

	
	
	Day 4. 

· Installation of energy meters for solar system
	

	
	
	Day 5. 
· Perform Test after installation of  Solar PV System
	

	Week 17
	Maintain Solar PV System
	Day 1. 
· Inspect Solar Panels
	Task 33 
Demonstrate steps of Maintenance of Solar PV System

Task 34.
Prepare Log sheet for the maintenance of Solar PV System


	
	
	Day 2. 
· Clean Solar Panels
	

	
	
	Day 3.  
· Check Electrical Connections of solar panels with each other
	

	
	
	Day 4. 
· Inspect Mounting hardware
	

	
	
	Day 5. 
· Check Batteries for Operation
	

	Week 18
	Maintain Solar PV System
	Day 1. 
· Check Inverters for Operation
	Task 35.
Check Maintenance Parameters of Inverter




Task 36.
Check Maintenance Parameters of Protective equipment

	
	
	Day 2. 
· Check Inverters for Operation
	

	
	
	Day 3.  
· Perform routine practices for maintenance
	

	
	
	Day 4. 
· Perform routine practices for maintenance
	

	
	
	Day 5. 
· Perform routine practice for maintenance
	

	Week 19
	Maintain Solar PV System
	Day 1. 
· Diagnose faults of solar system
	Task 37.
Diagnose the faults in Solar PV system

Task 38.
Rectify the Faults in Solar PV System

	
	
	Day 2. 

· Repair as per faults
	

	
	
	Day 3. 

· Rectify the faults
	

	
	
	Day 4. 

· Carryout post rectification function test
	

	
	
	Day 5. 
· Perform wiring tests
	

	Week 20
	Configure Solar PV System
	Day 1. 

· Check the solar PV system specifications 
	Task 39.
Set basic parameter on Inverter

Task 40.
Interpret Fault Error Code

	
	
	Day 2.

· Verify operation of system as per specifications
	

	
	
	Day 3.

· Perform Parameters Setting of Solar Inverter
	

	
	
	Day 4. 

· Interpret Fault error code
	

	
	
	Day 5. 

· Monitor operation via Software on digital platform
	

	Week 21
	Perform Operation of Solar PV System
	Day 1. 
· Interpret construction and working principles of solar PV panels and system components.
	

Task 41.
Perform Start-up and shut down procedure of Solar PV System
Task 42.
Measure Output of Solar PV System at different tilt angle and orientation


	
	
	Day 2. 
· Identify factors affecting the electricity output and efficiency of a solar PV system.
	

	
	
	Day 3. 
· Demonstrate the ability to connect and operate arrays of solar panels safely and correctly.
	

	
	
	Day 4. 
· Explain the functions and operation of charge controllers, inverters, and batteries in the PV system.
	

	
	
	Day 5. 
· Perform routine system monitoring and data logging to assess system performance.

	

	Week 22
	Perform Operation of Solar PV System
	Day 1. 
· Diagnose faults in solar PV system 
	Task 43. 
Demonstrate procedure of Load Management

Task 44.
Diagnose the fault in Solar PV system

	
	
	Day 2. 
· Apply safe work practices to prevent electrical hazards during operation.
	

	
	
	Day 3. 
· Interpret system parameters such as voltage, current, and power to ensure optimal operation.
	

	
	
	Day 4.
· Establish procedures for load management and energy utilization from the PV system.
	

	
	
	Day 5. 
· Maintain records of system operation, performance, and maintenance schedules to support reliability and continuity.
	

	Week 23
	Analyze Electricity Bill and Smart Meter
	Day 1. 
· Interpret Operation of Smart Meter
	Task 45.
Measure Import Units of electricity

Task 46.
Measure Export Units of electricity

	
	
	Day 2. 
· Interpret Import Units of electricity
	

	
	
	Day 3. 
· Interpret Export Units of electricity
	

	
	
	Day 4. 
· Check Maximum demand indicator (MDI) Reading in electricity meter
	

	
	
	Day 5. 
· Check Bill Amount with Taxes
	

	Week 24
	Develop Entrepreneurship
	Day 1. 
· Identify Solar Market
	Task 47.
Prepare a business plan for Solar PV Business

Task 48.
Create a Marketing and Sales Pitch for Solar Products

	
	
	Day 2. 
· Identify Business Opportunities
	

	
	
	Day 3. 
· Plan Solar PV Business
	

	
	
	Day 4. 
· Set up an Enterprise of Solar PV
	

	
	
	Day 5. 
· Manage Solar PV Business
	




























[bookmark: _Toc31113221]LIST OF MACHINERY / EQUIPMENT
 For the Class of 25 Students (6-Month Course)
	[bookmark: _Hlk172752132]SR. NO
	NAME OF TOOL EQUIPMENT’S AND MACHINERY
	QTY. REQUIRED

	1
	AVO Meter
	05

	2
	Combination Plier.
	10

	3
	Nose plier.
	10

	4
	Wire Stripper
	10

	5
	Soldering Iron
	05

	6
	Set of Screw Drivers
	10

	7
	Ring Spanner Set
	02

	8
	Tacho Meter-Digital 
	05

	9
	Earth resistance tester (Digital) Spike Type, Clamp Type)
	05

	10
	Continuity & Insulation tester
	04

	11
	IR Temperature Gun
	05

	12
	Digital Multimeter
	05

	13
	Cable Knife
	10

	14
	Phase Sequence Meter
	02

	15
	Clamp-On Meter (AC &DC)
	05

	16
	Lux Meter
	02

	17
	Lugs Punching Machine (Hydraulic and Manual)
	02

	18
	Battery Tester
	02

	19
	Micro Meter mm
	05

	20
	Hydrometer(digital)
	05

	21
	Disk Grinder Machine 
	02

	22
	Hammer
	5

	23
	Hacksaw Frames
	5

	24
	Cordless Impact Wrench with Kit
	02

	25
	Battery Charger
	05

	26
	Bench Vice
	02

	27
	Chisel
	02

	28
	3- Phase energy meter (Green Meter)
	02

	29
	Energy meter Digital Single Phase
	02

	30
	Charge Controller PWM 40 amp
	01

	31
	Charge Controller MPPT 50 amp
	05

	32
	Solar Hybrid Inverter 4KW MPPT
	02

	33
	Solar Hybrid Inverter 10 KW MPPT (Three Phase)
	02

	34
	Solar OFF-Grid Inverter 3KW- (Single Phase)
	02

	35
	Solar ON-Grid Inverter 10 KW--(Three Phase)
	02

	36
	Lead Acid Battery -12 V, 150 AH
	02

	37
	DRY Battery- 12 V, 100AH
	02

	38
	Tall tubular Battery -12 V, 180AH
	02

	39
	Solar PV Module N-Type, Monoficial 585 W
	10

	40
	Solar PV Module N-Type Bifacial TOPCON, 585 W
	10

	41
	Solar PV Module Mono (P-Type), 585 W
	02

	42
	Solar PV Module P-Type Hetro Junction Technology, 585W
	02

	43
	Solar PV Module P-Type Back Contact, 585 W
	02

	44
	DC power Supply 12-to-24-volt
	05

	45
	Solar panel Structure (L2, L3)
	(10+10=20)

	46
	Solar PV Tester
	05

	47
	Voltmeter (Analog & Digital)
	05

	48
	Ampere Meter (Analog & Digital)
	05

	49
	Watt Meter (Analog & Digital)
	05

	50
	VAR Meter
	05

	51
	Digital Power Factor Meter
	02

	52
	Analog Multimeter
	05

	53
	Energy meter Digital- Three phase
	05

	54
	Spanner set (Open end)
	02

	55
	Ratcheted Set  
	02

	56
	SWG Wire Gage
	05

	57
	Spirit Level 
	05

	58
	Screw Driver Set Chordless (Battery Operated)
	01

	59
	Multimedia Projector
	01

	60
	Rotary Change Over 2-P 50A
	02

	61
	Electronic Relay 0-20Amp
	04

	62
	Stop Watch
	02

	63
	Power Analyzer / Monitoring Meter for DB installation
	05

	64
	Operation Monitoring Device (LED Screen or Tablet)
	02

	65
	Laser Level Machine
	05

	66
	Drill Machine Set Chargeable 24V Cordless
	02

	67
	VFD (Variable Frequency Drive)-(Different Brands)-7-11KW -400V
	04

	68
	Torque Drill Machine-Set –230V – 400W
	02

	69
	calculator (Scientific)
	02

	70
	Radiation measuring meter (Solar Irradiance meter)
	05

	71
	Pyranometer (For Solar irradiance)
	05

	72
	Thermal Infrared Sensor / Imager
	05

	73
	IV Curve tracer
	05

	74
	Thermal Infrared Sensor / Imager
	05

	75
	Compass
	05

	76
	Solar cleaning brush 
	02

	77
	Pressure washer for cleaning
	02




LIST OF CONSUMABLE MATERIAL
 For the Class of 25 Students (6-Month Course)
	SR.NO
	NAME
	QTY. REQUIRED

	1
	Solder wire.
	500-Gram

	2
	Soldering paste
	10 No.

	3
	PVC Pipe/ Duct.
	500 ft

	4
	PVC clamp.
	3Pkt

	5
	PVC board with plate.
	72 No.

	6
	Distribution Box-PVC 
	10 No.

	7
	AC MCB 2P 63A
	06 No.

	8
	AC MCB 1P 16A
	10 No.

	9
	AC MCB 1P 10A
	10 No.

	10
	Rotary Box 
	4 No.

	11
	DC Wire 4mm XLPE (tinned coated)
	2 coils

	12
	DC Wire 6mm XLPE (tinned coated)
	2 coils

	13
	DC Wire 10mm XLPE (tinned coated)
	1 coil

	14
	DC Wire 25mm XLPE (tinned coated)
	40 ft

	15
	Wire 1/0.044
	2 Coil

	16
	Wire 3/0.029
	5 Coil

	17
	Wire 7/0.029
	2 Coil

	18
	Wire 7/0.044
	1 Coil

	19
	Single Core Cable 3/0.029
	1 Coil

	20
	2 core cable 7/0.029
	1 Coil

	21
	3 core cable 7/0.029
	1 Coil

	22
	4 core cable 7/0.064
	1 Coil

	23
	Push Button (2H)
	10 

	24
	Push Button (3H)
	10 

	25
	Flexible Pipe 3/4”
	20 ft

	26
	Flexible Pipe 1”
	20 ft

	27
	Duct Putty 40x40
	10 

	28
	Duct Putty 60x60
	10 

	29
	Rawal Plug
	100 

	30
	Panel indicators
	12 

	31
	Intermediate Switch
	10 

	32
	Screw 1.5”
	5 boxes

	33
	Single pole switch.
	50 

	34
	Lamp holder
	25 

	35
	Lamp AC/DC
	25 

	36
	PVC Connector Strip 
	25 

	37
	Drill bits 
	25 

	38
	Electrical PVC tapes (Multi colors)
	25 

	39
	Two-way switch 
	25 

	40
	Two pole switches
	25 

	41
	Junction Box
	25 

	42
	Photo Copy Paper -A4 
	12 Rims 

	43
	PVC Cable Ties 
	05 Pkt

	44
	PVC Elbow -3/4"    (Packet -100-No)
	05 Pkt

	45
	PVC Saddle -3/4" (Packet -100-No)
	05 Pkt

	46
	PVC Distribution Box Casing for breaker
	12 

	47
	Connector MC-4 1500V (set)
	50 

	48
	PVC Flexible -2 Core Cable - 40/0.0076 
	3 Coils

	49
	Connector/Tumble -6-mm(100nos )
	1 Pkt

	50
	Connector/Tumble -25-mm (100 Nos)
	1 Pkt

	51
	Battery Terminals (set)	
	24

	52
	Battery Water (Distilled Water)
	05 Bottles

	53
	Rawal Bolt with Washers
	50 

	54
	Lightning Arrester Complete Set (Copper) Medium Size
	03 

	55
	PVC Pipe ¾”
	500 ft

	56
	Two Pin Socket
	36 

	57
	Lamp Holder
	36 

	58
	Junction Box ¾”
	20 

	59
	PVC Boards 4”x4”
	60 

	60
	DC MCB 2P 63A & 125A
	10 

	61
	AC MCCB 3P 40A
	10 

	62
	DC SPD 2P 40KA 1500V & 1000V
	10 

	63
	AC SPD 2P 40KA 500V
	10 

	64
	AC SPD 4P 40KA 1000V
	10 

	65
	V+A Protector 2P 80A
	5

	66
	Magnetic Contactors 2+2
	20 

	67
	Phase Failure Relay	
	5 

	68
	Drawing Charts
	200 

	69
	Exercise Board (800x1200 mm)
	25 

	[bookmark: _Hlk192156973]70
	Cable (4-core) 10-mm 
	01 coil



Trade Registration Form
1. Title of the Qualification.
	Renewable Energy System Design (Solar) 



2. Organogram / Pathway / Equivalencies.

	Entry Level
	Vocational Qualification
	Equivalence
	Next Progression

	Secondary School Certificate or Equivalent 
	N/A
	N/A
	N/A




3. List of Competencies/Modules
	
	Competency Standards/ Modules

	Competency 1
	Follow Occupational Health and Safety Practices

	Competency 2
	Demonstrate Basic Communication Skills

	Competency 3
	Apply Basic Electricity Concept

	Competency 4
	Perform Single Phase Electrical Wiring

	Competency 5
	Perform Three Phase Electrical Wiring

	Competency 6
	Interpret Solar PV system

	Competency 7
	Perform Earthing

	Competency 8
	Design of Solar PV System

	Competency 9
	Perform Solar Site Assessment

	Competency 10
	Perform Installation of Solar PV System

	Competency 11
	Maintain Solar PV System

	Competency 12
	Configure Solar PV System

	Competency 13
	Perform Operation of Solar PV System

	Competency 14
	Analyze Electricity Bill and Smart Meter

	Competency 15
	Develop Entrepreneurship



4. Class / Workshop Size/ Dimension (25 Students Capacity) 
	
	Requirement 
	Size/Dimensions(feet)

	Classroom size 
	Yes
	25x30

	Workshop/Laboratory size
	Yes
	40x40

	Any other Requirement
	No
	No



5. Machinery / Lab Equipment (with quantity/25 Students)
	Serial No.
	Item
	Qty. Required

	1
	AVO Meter
	05

	2
	Combination Plier.
	10

	3
	Nose plier.
	10

	4
	Wire Stripper
	10

	5
	Soldering Iron
	05

	6
	Set of Screw Drivers
	10

	7
	Ring Spanner Set
	02

	8
	Tacho Meter-Digital 
	05

	9
	Earth resistance tester (Digital) Spike Type, Clamp Type)
	05

	10
	Continuity & Insulation tester
	04

	11
	IR Temperature Gun
	05

	12
	Digital Multimeter
	05

	13
	Cable Knife
	10

	14
	Phase Sequence Meter
	02

	15
	Clamp-On Meter (AC &DC)
	05

	16
	Lux Meter
	02

	17
	Lugs Punching Machine (Hydraulic and Manual)
	02

	18
	Battery Tester
	02

	19
	Micro Meter mm
	05

	20
	Hydrometer(digital)
	05

	21
	Disk Grinder Machine 
	02

	22
	Hammer
	5

	23
	Hacksaw Frames
	5

	24
	Cordless Impact Wrench with Kit
	02

	25
	Battery Charger
	05

	26
	Bench Vice
	02

	27
	Chisel
	02

	28
	3- Phase energy meter (Green Meter)
	02

	29
	Energy meter Digital Single Phase
	02

	30
	Charge Controller PWM 40 amp
	01

	31
	Charge Controller MPPT 50 amp
	05

	32
	Solar Hybrid Inverter 4KW MPPT
	02

	33
	Solar Hybrid Inverter 10 KW MPPT (Three Phase)
	02

	34
	Solar OFF-Grid Inverter 3KW- (Single Phase)
	02

	35
	Solar ON-Grid Inverter 10 KW--(Three Phase)
	02

	36
	Lead Acid Battery -12 V, 150 AH
	02

	37
	DRY Battery- 12 V, 100AH
	02

	38
	Tall tubular Battery -12 V, 180AH
	02

	39
	Solar PV Module N-Type, Monoficial 585 W
	10

	40
	Solar PV Module N-Type Bifacial TOPCON, 585 W
	10

	41
	Solar PV Module Mono (P-Type), 585 W
	02

	42
	Solar PV Module P-Type Hetro Junction Technology, 585W
	02

	43
	Solar PV Module P-Type Back Contact, 585 W
	02

	44
	DC power Supply 12-to-24-volt
	05

	45
	Solar panel Structure (L2, L3)
	(10+10=20)

	46
	Solar PV Tester
	05

	47
	Voltmeter (Analog & Digital)
	05

	48
	Ampere Meter (Analog & Digital)
	05

	49
	Watt Meter (Analog & Digital)
	05

	50
	VAR Meter
	05

	51
	Digital Power Factor Meter
	02

	52
	Analog Multimeter
	05

	53
	Energy meter Digital- Three phase
	05

	54
	Spanner set (Open end)
	02

	55
	Ratcheted Set  
	02

	56
	SWG Wire Gage
	05

	57
	Spirit Level 
	05

	58
	Screw Driver Set Chordless (Battery Operated)
	01

	59
	Multimedia Projector
	01

	60
	Rotary Change Over 2-P 50A
	02

	61
	Electronic Relay 0-20Amp
	04

	62
	Stop Watch
	02

	63
	Power Analyzer / Monitoring Meter for DB installation
	05

	64
	Operation Monitoring Device (LED Screen or Tablet)
	02

	65
	Laser Level Machine
	05

	66
	Drill Machine Set Chargeable 24V Cordless
	02

	67
	VFD (Variable Frequency Drive)-(Different Brands)-7-11KW -400V
	04

	68
	Torque Drill Machine-Set –230V – 400W
	02

	69
	calculator (Scientific)
	02

	70
	Radiation measuring meter (Solar Irradiance meter)
	05

	71
	Pyranometer (For Solar irradiance)
	05

	72
	Thermal Infrared Sensor / Imager
	05

	73
	IV Curve tracer
	05

	74
	Thermal Infrared Sensor / Imager
	05

	75
	Compass
	05

	76
	Solar cleaning brush 
	02

	77
	Pressure washer for cleaning
	02



6. Consumable (with quantity/25 Students)
	Serial No.
	Item
	Qty. Required

	1
	Solder wire.
	500-Gram

	2
	Soldering paste
	10 No.

	3
	PVC Pipe/ Duct.
	500 ft

	4
	PVC clamp.
	3Pkt

	5
	PVC board with plate.
	72 No.

	6
	Distribution Box-PVC 
	10 No.

	7
	AC MCB 2P 63A
	06 No.

	8
	AC MCB 1P 16A
	10 No.

	9
	AC MCB 1P 10A
	10 No.

	10
	Rotary Box 
	4 No.

	11
	DC Wire 4mm XLPE (tinned coated)
	2 coils

	12
	DC Wire 6mm XLPE (tinned coated)
	2 coils

	13
	DC Wire 10mm XLPE (tinned coated)
	1 coil

	14
	DC Wire 25mm XLPE (tinned coated)
	40 ft

	15
	Wire 1/0.044
	2 Coil

	16
	Wire 3/0.029
	5 Coil

	17
	Wire 7/0.029
	2 Coil

	18
	Wire 7/0.044
	1 Coil

	19
	Single Core Cable 3/0.029
	1 Coil

	20
	2 core cable 7/0.029
	1 Coil

	21
	3 core cable 7/0.029
	1 Coil

	22
	4 core cable 7/0.064
	1 Coil

	23
	Push Button (2H)
	10

	24
	Push Button (3H)
	10

	25
	Flexible Pipe 3/4”
	20 ft

	26
	Flexible Pipe 1”
	20 ft

	27
	Duct Putty 40x40
	10

	28
	Duct Putty 60x60
	10

	29
	Rawal Plug
	100

	30
	Panel indicators
	12

	31
	Intermediate Switch
	10

	32
	Screw 1.5”
	5 boxes

	33
	Single pole switch.
	50

	34
	Lamp holder
	25

	35
	Lamp AC/DC
	25

	36
	PVC Connector Strip 
	25

	37
	Drill bits 
	25

	38
	Electrical PVC tapes (Multi colors)
	25

	39
	Two-way switch 
	25

	40
	Two pole switches
	25

	41
	Junction Box
	25

	42
	Photo Copy Paper -A4 
	12 Rims

	43
	PVC Cable Ties 
	05 Pkt

	44
	PVC Elbow -3/4"    (Packet -100-No)
	05 Pkt

	45
	PVC Saddle -3/4" (Packet -100-No)
	05 Pkt

	46
	PVC Distribution Box Casing for breaker
	12

	47
	Connector MC-4 1500V (set)
	50

	48
	PVC Flexible -2 Core Cable - 40/0.0076 
	3 Coils

	49
	Connector/Tumble -6-mm(100nos )
	1 Pkt

	50
	Connector/Tumble -25-mm (100 Nos)
	1 Pkt

	51
	Battery Terminals (set)	
	24

	52
	Battery Water (Distilled Water)
	05 Bottles

	53
	Rawal Bolt with Washers
	50

	54
	Lightning Arrester Complete Set (Copper) Medium Size
	03

	55
	PVC Pipe ¾”
	500 ft

	56
	Two Pin Socket
	36

	57
	Lamp Holder
	36

	58
	Junction Box ¾”
	20

	59
	PVC Boards 4”x4”
	60

	60
	DC MCB 2P 63A & 125A
	10

	61
	AC MCCB 3P 40A
	10

	62
	DC SPD 2P 40KA 1500V & 1000V
	10

	63
	AC SPD 2P 40KA 500V
	10

	64
	AC SPD 4P 40KA 1000V
	10

	65
	V+A Protector 2P 80A
	5

	66
	Magnetic Contactors 2+2
	20

	67
	Phase Failure Relay	
	5

	68
	Drawing Charts
	200

	69
	Exercise Board (800x1200 mm)
	25

	70
	Cable (4-core) 10-mm 
	01 coil



7. Student Teacher Ratio
25:1
8. Teacher Qualification

B.Sc. Engineering and 2 years of relevant work experience in solar industry
Or
B-Tech and 2 years of relevant work experience in solar industry
Or
Diploma Associate Engineer (DAE) and 3 years’ relevant work experience in solar industry
Or
Certificate as Solar PV Technician Level 2 with 3 years of relevant work experience

9. Duration / Credit Hours / Contact Hours
	Credit Hours
	Duration

	30
	6 Months



10. Any other co-curricular activities
	Activity
	Requirement 

	Playgrounds
	Yes

	Industry linkage
	Yes

	Teacher training 
	Yes
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