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COURSES 

 

ANALYSING A.C. 

ELECTRICAL 

CIRCUITS  
 

 

 

OUTCOMES 
 
 
 

1. comply with relevant regulations, codes of practice and OHS requirements in 

ALL operations.  

2. prepare to solve problems in A.C. low voltage systems.  

3. identify the cause of problems in low voltage A.C. Circuits.  

4. slow voltage A.C. Circuit problems efficiently.  

5. install A.C. Circuits.  

6. measure electrical quantities in A.C. Circuits.  

7. document and report problem solving activities.  

8. interpret circuit designs and prepare material listings. 

UNIT I -A.C. CIRCUIT 

OPERATIONS  

 

 

1. differentiate between D.C. an A.C. circuits.  

2. identify properties of A.C. circuits.  

3. interpret relevant OHS regulations and codes of practice.  

4. compare and contrast series, parallel and series parallel A.C. circuits.  

5. measure electrical quantities in A.C. circuits.  

6. wire types of A.C. circuits. 
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UNIT II - MEASURING 

INDUCTIVE AND 

CAPACITIVE REACTANCE IN 

A.C CIRCUIT  

 

 

1. explain inductive and capacitive reaction.  

2. explain the impact of inductive and capacitive reaction in A.C. circuits.  

3. solve Inductive reactance problem in A. C. circuits.  

4. solve capacitive reactance problem in A.C. circuits.  

5. determine voltage drop.  

6. explain the effects of impedance in A.C. circuits.  

UNIT III - MEASURING 

POWER IN A.C. CIRCUIT  

 

1. explain the type of power in A.C. circuits.  

2. use formulae to calculate power.  

3. identify the difference between true power, apparent power, and reactive power A. C. 

circuits.  

4. solve A.C. circuit problems involve single phase and power factor.  

5. measure power in A.C. circuits. 

UNIT IV - MEASURE 

HARMONICS IN A.C. 

CIRCUITS 

 

1. explain the concepts of harmonic of an A.C. Power system.  

2. explain the concepts of resonance of an A.C. circuit.  

3. measure harmonic in A.C. circuits.  

4. measure resonance in A.C. circuits. 
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UNIT V - A.C. POWER 

SYSTEMS – MULTIPHASE 

SYSTEM 

 

1. identify characteristics of multiphase systems.  

2. determine phase relationship in A.C. circuits.  

3. explain the difference between star and delta connection in an A.C. Power system.  

4. measure electrical quantities in a multiphase system.  

5. explain how to balance and unbalance loads in typical power systems.  

6. make star and delta connections.  

7. determine application of star and delta connections. 

UNIT VI - RESISTIVE, 

INDUCTIVE, AND 

CAPACITIVE CIRCUIT (RLC) 

 

1. explain the functions of resistive, inductive, and capacitive circuit.  

2. resistors, inductors, and capacitors circuit. 

3. connect simple circuits with resistors, inductors and capacitors.  

4. calculate electrical quantities for resistor, inductor, and capacitor.  

5. select an appropriate meter for measuring electrical quantities.  

6. determine rating/sizes of resistor, inductor, and capacitor.  

7. test fault crop impedance.  
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COURSES 

 

ANALYSING D.C. 

ELECTRICAL 

CIRCUITS 

 

 

OUTCOMES 
 
 
 

1. comply with relevant regulations and codes of practices.  

2. comply with OHS and other safety requirements.  

3. describe appropriate selection, preparation and use of materials, tools, 

equipment, and testing devices.  

4. pay attention to detail when identifying, analysing, and solving problems.  

5. follow procedures in finding faults and executing repair activities. 

UNIT I -APPLY SAFETY AND 

RELATED REGULATIONS 

 

 

1. interpret relevant regulations, codes of practice and OHS requirements.  

2. comply with relevant regulations, codes of practice and OHS requirements.  

3. explain codes of practice that govern D. C. circuits operations. 

4. identify relevant risks and hazards.  

5. manage risks and hazards according to policies and procedures. 

 6. follow safety procedures and OHS regulations.  

7. report accidents and incidents according to policies and procedures.  

8. carry out safety check audits. 
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UNIT II - WORK WITH D.C. 

CIRCUITS 

 

1. explain the basic principles and rules of direct current electricity.  

2. explain types, components, and functions of direct current electrical circuits.  

3. calculate direct current quantities using Ohm’s Law. 

4. outline characteristics and basic rules for D.C. series and parallel circuits.  

5. describe situations where direct currents are applicable.  

6. build direct current series, parallel and series-parallel circuits.  

7. interpret circuit symbols and notations.  

8. interpret circuit decisions and layout. 

UNIT III - COMPONENTS OF 

DIRECT CURRENT CIRCUITS 

 

1. identify components of direct current circuits.  

2. explain the function of direct current circuits.  

3. comply with codes of practice and OHS requirements when working with 

components.  

4. explain the effects of components in types of direct current circuits.  

5. detect faulty components.  

6. test components for functionality 

UNIT IV - USE MEASURING 

DEVICES 

 

1. explain the principles of operation for types of direct current measuring devices. 

 2. identify types of measuring devices.  

3. follow safety procedures in using measuring devices.  

4. select correct device for measuring specific electrical quantity.  
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5. follow procedures for care and maintenance of measuring devices.  

6. follow procedures for storage/security of devices.  

7. read and record readings from devices.  

8. use measuring devices in accordance with codes of practice and OHS requirements. 

9. select an appropriate meter for measuring electrical quantities. 

 
 
 
 
 

COURSES 

 

APPLYING 

RENEWABLE ENERGY 

PRINCIPLES AND 

PRACTICES 

 

OUTCOMES 
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1. interpret relevant regulations, codes of practice and OHS requirements.  

2. comply with relevant regulations, codes of practice and OHS requirements.  

3. develop engineering solutions for renewable energy problems in accordance. 

4. test, document and implement engineering solution for renewable energy 

problems.  

5. recommend appropriate solution for specified Renewable Energy system 

problems.  

6. become competent and qualified persons to implement solutions to renewable 

energy. problems by pursuing lifelong learning activities and professional 

development.  

UNIT I -INTERPRET 

REGULATIONS 

 

 

1. interpret relevant regulations, codes of practice and OHS requirements.  

2. comply with relevant regulations, codes of practice and OHS requirements.  

3. explain the need for regulations in the practice of renewable energy sector.  

4. describe the roles and responsibilities of organizations regulating the implementation 

of renewable energy in Jamaica.  

5. obtain permits or certificates to operate in the renewable energy sector. 

UNIT II - SCIENCE FOR 

RENEWABLE ENERGY 

FUNDAMENTALS  

 

1. summarise the scientific principles relevant to the practices of renewable energy.  

2. explain the scientific nature of matter.  

3. perform calculations for mass, volume, force, and temperature.  

4. measure quantities using scientific notations. 

UNIT III - ENERGY SYSTEMS 
 

1. identify characteristics of energy systems.  
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2. explain the economic roles of energy systems. 

3. explain the need for energy and its impact on the standard of living. 

4. discuss the environmental impact of energy systems.  

5. identify the different types of energy sources.  

6. explain the impact of an “open system” and “closed system” and their relationship to 

the transfer of energy.  

7. use energy systems.  

8. perform basic calculations. 

UNIT IV - HANDLE GASES 

 

1. explain the molecular model for gases.  

2. identify the types of gases.  

3. identify an ideal gas in terms of its molecular model.  

4. explain the characteristics of gas equations.  

5. identify factors impacting gas equations.  

6. use processes related to types of gases. 

 

UNIT V - HANDLE HEATS 

 

1. identify the sources of heats.  

2. identify the types of heat engines.  

3. explain the need for heat engines.  

4. differentiate among the types of heat sources.  
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5. monitor heat engine performance.  

6. measure engine quantities.  

UNIT VI - ANALYSE POWER 

GENERATION AND 

DISTRIBUTION 

 

1. explain the system of power generation and distribution.  

2. explain the purpose of the national grid.  

3. determine the utility requirement for the distribution of voltage generated.  

4. explain the limitations and factors affecting generation and distribution of renewable 

energy voltage. 

 
 

COURSES 

 

APPLYING 

THERMODYNAMICS 
 

 

 

OUTCOMES 
 
 
 

 
1. apply thermodynamics laws and principles to develop solutions to electro 

technology related problems.  

2. apply Laws and Principles of Thermodynamics.  

3. analyse thermodynamic problems.  

4. solve thermodynamics problems.  

5. conduct testing of thermodynamics system.  
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6. prepare to apply thermodynamic laws and principles to develop solutions to 

electro technology related problems.  

7. apply the laws of thermodynamics to develop solutions to electro technology 

problems. 

UNIT I -APPLY LAWS AND 

PRINCIPLES OF 

THERMODYNAMICS 

 

 

1. explain the applicability of thermodynamics.  

2. explain the laws and principles of thermodynamics.  

3. apply the laws and principles of thermodynamics.  

4. explain types of gas law and their uses.  

UNIT II - ANALYSE 

THERMODYNAMIC 

PROBLEMS  

 

 

1. identify common thermodynamic problems.  

2. solve common thermodynamic problems.  

3. analyse thermodynamic problems. 

4. conduct testing of thermodynamic systems. 

 
 
 
 
 

COURSES 

 

 
 

OUTCOMES 
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PERFORMING 

ENGINEERING 

MATHEMATICS 

 

 
 

1. perform mathematical computations and calculations with matrices and 

vectors.  

2. explain the application of trigonometry in the renewable energy field.  

3. solve renewable energy problems using differential and integral calculus. 

UNIT I -TRIGONOMETRY 

 

 

1. solve practical problems using Pythagoras Theorem, Sine and Cosine Rules.  

2. derive and use trigonometric identities such as:  

a. Reciprocal and quotient identities  

b. Pythagorean identities  

c. Sums and differences identities  

d. Double-angle identities  

e. Half-angle identities  

 

3. use compound-angle formulae for.  

4. use the reciprocal functions of trigonometry.  

5. use the exponential form of inverse hyperbolic function.  

6. identify and use the properties of right-angle spherical triangles.  

7. identify and use the properties of quadrilateral spherical triangles.  

8. apply Napier’s Rule to spherical triangles. 
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UNIT II - DETERMINANTS 

AND MATRICES 

 

 

1. classify matrices as column, row, null, square, diagonal, and triangular.  

2. perform basic matrix algebra: addition, subtraction, transpose and multiplication.  

3. operate with conformable matrices, carry out simple operations and manipulate 

matrices using their properties.  

4. evaluate the determinants of matrices.  

5. use the properties of determinant. 

6. solve a system of linear equations using matrices and determinants.  

7. solve a system of linear equations using Cramer’s rule. 

UNIT III - VECTORS 

 

1. express a vector in the form where are unit vectors in the direction of axis 

respectively.  

2. define equality of vectors.  

3. add and subtract vectors.  

4. perform vector multiplication by a scalar quantity. 

5. derive and use unit, position and displacement vectors.  

6. find the magnitude and direction of a vector.  

7 find the angle between two given vectors using scalar (dot) product.  

8 perform vector (cross) product of two vectors.  

9. perform vector rotation using data.  
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COURSES 

 

USING HVAC 

APPLICATIONS - I 
 

 

 

OUTCOMES 
 
 
 

 
1. select appropriate duct, grilles, for HVAC requirements.  

2. apply theory of heat transfer and fluid flow in hydronic systems.  

3. apply fundamentals of refrigeration as related to air conditioning and heat 

pump systems.  

4. apply theory of gaseous fuel utilization.  

UNIT I -DUCTS AND GRILLES 

FOR HVAC REQUIREMENTS 

 

 

1. interpret OHS requirements and other regulations. 

2. select appropriate duct and grilles HVAC requirements.  

3. determine equipment specifications.  

4. test equipment.  

5. use energy recovery devices. 6. balance ducts. 7. measurement of system 

quantities. 

UNIT II - – IMPROVE 

EQUIPMENT OPERATIONAL 

EFFICIENCY 

 

 

1. determine the benefits of efficient operation of equipment.  

2. identify flow characteristics of pumps.  
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3. measure static pressure and velocity.  

4. layout hydraulic heat and cooling loop piping.  

5. improve operational efficiency of equipment. 

UNIT III - COOLING AND 

HEATING LOADS 

 

1. differentiate between heating and cooling loads.  

2. use different methods to calculate cooling loads.  

3. use different methods to calculate heating loads.  

4. calculate percentile of eutectic solution.  

5. explain the functions of eutectic solution.  

6. determine freezing points.  

7. handle LPG equipment. 

 
 
 

 
 

COURSES 

 

USING HVAC 

FUNDAMENTAL 

PRINCIPLES 
 

 

OUTCOMES 
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1. interpret relevant regulations, codes of practice and OHS requirements.  

2. comply with relevant regulations, codes of practice and OHS requirements.  

3. explain the properties of air and its relationship to the transfer of energy in a 

facility.  

4. apply the theory of basic heat transfer and its application to heat gain/loss 

calculations and also to fluid flow in hydronic systems.  

5. apply the theory of air movement to and its application to the assessment of 

ventilation principles in a facility.  

6. select appropriate duct and grilles for HVAC requirements. 7. explain the 

fundamentals of refrigeration and its relationship to air conditioning and heat 

pump systems.  

8. analyse methods and strategies for resolving energy usage and developing 

energy efficiency in HVAC systems. 

UNIT I -ANALYZE AIR 

PROPERTIES 

 

 

1. comply with relevant regulations, codes of practice and OHS requirements.  

2. differentiate types of HVAC systems.  

3. explain the properties of air as it relates to the transfer of energy in a facility.  

4. explain the principles of psychometrics.  

5. explain methods of energy transfer.  

6. check air quality.  

7. measure psychometric variables 

UNIT II - USE HEAT SYSTEMS 

 

 

1. explain heat properties.  



 

17 

2. describe principles and methods of heat transfer.  

3. identify heat exchangers.  

4. explain U and R values. 

UNIT III - MEASURE AIR 

FLOW SYSTEM QUANTITIES 

 

1. explain the principles of air flow.  

2. explain the variable related to air flow.  

3. identify the different types of pressure associated with air flow.  

4. measure air flow.  

5. calculate air pressure and other quantities. 

UNIT IV - INSTALL DUCT 

WORKS 

 

1. identify types of duct works.  

2. classify duct work.  

3. explain the ductwork system.  

4. interpret duct designs.  

5. explain advantages and disadvantages of combustion and fuels.  

6. identify duct components, shape, sizes, duct supply system, fittings terminals.  

7. determine pressure losses in the air distribution system.  

8. install and seal ducts.  

9. test ductwork and system performance. 
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UNIT V - TEST 

REFRIGERATION SYSTEM 

 

1. describe components of a refrigeration system.  

2. explain the vapour compression cycle.  

3. explain the basic principles and terminologies of refrigeration.  

4. explain the properties, advantages, and disadvantages of the different types of 

refrigerant.  

5. describe methods of testing refrigeration systems.  

6. test refrigeration levels.  

 

UNIT VI - USING HVAC 

APPLICATIONS II  

 

1. Select appropriate duct, grilles, for HVAC requirements.  

2. Apply theory of heat transfer and fluid flow in hydronic systems.  

3. Apply fundamentals of refrigeration as related to air conditioning and heat pump 

systems.  

4. Apply theory of gaseous fuel utilization.  
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COURSES 

 

USING HVAC 

APPLICATIONS II  
 

 

 

OUTCOMES 
 
 
 

1. Select appropriate duct, grilles, for HVAC requirements.  
2. Apply theory of heat transfer and fluid flow in hydronic systems.  
3. Apply fundamentals of refrigeration as related to air conditioning and heat 
pump systems.  
4. Apply theory of gaseous fuel utilization.  

UNIT I -HVAC INSTALLATION 

SPECIFICATIONS 

 

 

1. interpret OHS regulations.  

2. Interpret codes of practice that govern the installation HVAC equipment.  

3. Apply procedure to determine HAVA Installation Specification. 4. Identify and 

select components.  

5. Follow safety procedures.  

UNIT II - INSTALLATION OF 

HVAC EQUIPMENT 

 

 

1. read and interpret layout diagrams.  

2. select trolls, materials, and equipment for use.  

3. prepare location for installation.  

4. install HVAC equipment to required specification.  
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5. inspect and test instillation 

UNIT III -  

 

1. explain the purpose of troubleshooting equipment.  

2. follow procedures for troubleshooting.  

3. select appropriate tools to troubleshoot HVAC equipment.  

4. troubleshoot HVAC equipment.  

5. record findings from troubleshooting activities.  

6. execute corrective action as necessary. 

 
 
 
 
 
 

 

COURSES 

 

WORKING WITH 

ELECTRONIC 

DEVICES AND 

RENEWABLE ENERGY 

SYSTEMS 
 

 

 

OUTCOMES 
 
 
 

 
1. apply OHS regulations to work procedure.  

2. apply legislation relate to renewable energy.  
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3. apply electronics systems/techniques to wire circuits.  

4. design electric systems. 

5. install electronic circuits.  

6. identify and select electronic components.  

7. detect faults in electronic circuits.  

8. correct faults in electronic circuits.  

9. measure electronic qualities in electronic circuits.  

10. design different circuits to specifications and in accordance with relevant 

regulations, codes of practice and OHS requirements.  

11. select appropriate electronic components in accordance with relevant 

regulations, codes of practice and OHS requirements.  

12. use suitable repair methods to evaluate and correct circuit performance. 

 

UNIT I -USE BINARY 

NUMBER SYSTEM 

 

 

1. explain the use of Binary Number System.  

2. convert numbering systems.  

3. use binary System to design logic gates.  

4. develop tables of Specification. 
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UNIT II - CONSTRUCT LOGIC 

GATES  

 

 

1. explain the functions of Logic Gates.  

2. differentiable between AND OR Gates.  

3. explain the operation and use of AND gates and OR gates.  

4. draw timing diagrams for logic gates.  

5. construct truth tales for two / three inputs. 

6. apply troubleshooting techniques.  

7. design gates using transistor and / or Integrated Circuits- IC’s. 

UNIT III - USING DESIGN 

PRINCIPLES 

 

1. explain the functions or rectifiers.  

2. interpret circuit designs.  

3. design circuits for various practical applications.  

4. produce rectifier circuits for various practical applications.  

5. diagnose faults in components and circuits.  

6. remove faulty components and replace components.  

7. identify and select components for circuits.  

8. use OHS regulations and related regulations.  

9. test rectifier circuits.  
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UNIT IV - INSTALL 

TRANSISTORS 

 

1. explains the functions of transistors.  

2. identify types of transistors and their characteristics.  

3. design common configuration transistors.  

4. identify transistors rating.  

5. test transistors.  

6. troubleshoot faults in circuit.  

7. correct faults in circuits. 

 

UNIT V - INSTALL 

OPERATIONAL AMPLIFIERS  

 

1. identify types of amplifiers.  

2. explain the operation of amplifiers.  

3. explain the importance of amplifiers.  

4. design and simulate amplifiers using 555 Timer LM324.  

5. identify feedback curves.  

6. explain the difference between Digital and Analog circuits. 7. install amplifiers. 

 

UNIT VI - INSTALL FILTER 

CIRCUITS 

 

1. explain functions of filter circuits.  
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2. identify the characteristics of filter circuits.  

3. design active filters.  

4. follow procedures for protection of components.  

5. install filter circuits. 6. test designed circuits to ensure performance to 

specification.  

7. apply OHS policies and related regulations.  

8. measure electrical quantities. 

 UNIT VII - MOSFETS AND 

MOSFETS APPLICATIONS  

 

1. explain the functions of MOSFETS and MOSFETS.  

2. differentiate between MOSFETS and MOSFETS.  

3. explain the operations of depletion modes.  

4. use a typical drain curve.  

5. construction graphs using formulas. 

UNIT VIII - USE THYRISTORS 

APPLICATION 

 

1. explain the four-layer diode performance.  

2. determine how SCR operates in circuits.  

3. explain how the Diac and Triac work in circuits.  

4. troubleshoot circuit for faults. 
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COURSES 

 

USING AUTOCAD 

APPLICATIONS AND 

DESIGN (DRAFTING II)  
 

 

 

OUTCOMES 
 
 
 

1. use AutoCAD principles and design.  

2. prepare drawings using AutoCAD Software.  

3. modify existing drawings to produce new drawings.  

4. interpret drawings instructions.  

5. explain the role of computers in drafting.  

6. use the software to produce simple drawings.  

7. apply engineering drawing in the field of renewable energy. 

8. determine how emerging technologies in AutoCAD impacts the need for 

continued development of a professional in the renewable energy field. 

UNIT I -PRODUCE BASIC 

PRODUCTION FABRICATION 

DRAWINGS 

 

 

1. use principles, terms, symbols codes and conventions used in production 

fabrication drawings.  

2. create different types of detailed and assembly drawings.  

3. apply appropriate techniques of detailed and assembly drawings.  

4. apply specification and industry standards to produce drawings. 

UNIT II - DETAILING 

DRAWING 

 

 

1. apply the principles, concepts, and applications of detailing.  
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2. use the terms, conventions and codes related to detailing.  

3. apply the various detailing types, application, and selection.  

4. identify the different fabrication processes and the identification of machine parts. 

5. use rules for drawing machine part details.  

6. use concepts of units of measurement usage related to detailing.  

7. use properties and relationships of triangles and circles to produce geometric 

shapes related to detailing. 

UNIT III - ASSEMBLY 

DRAWINGS 

 

1. use principles, concepts and applications of assembly drawings.  

2. use terms, conventions and codes related to assembly drawings.  

3. distinguish between different types of assembly. 4 

. use processes and identification of machine part assemblies.  

5. use rules for drawing assembly drawings.  

6. use concepts of units of measurement.  

7. use appropriate assembly drawings for engineering components. 8. produce 

machine assembly drawing - detailed drawings.  

9. create drawings for welded component parts.  

10. develop parts list development.  

11. produce file and/or drawing for CAD/CAM applications.  

12. create drawings for Gears and Cams.  
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13. explain the use and application for threads and fasteners (e.g. Bolts, pins, and 

keys).  

14. produce drawings for metal bending and fabricating.  

15. apply standard fits, finishes, and tolerances to a machine drawing.  

16. follow manufacturing processes (e.g. Machine, metal forming, and CNC) in 

assembly drawings. 

UNIT IV - DEVELOP PATTERN 

 

1. use principles, concepts and purpose of pattern development.  

2. use terms, conventions and codes related to pattern development.  

3. apply types and usage techniques of pattern development to related drawings.  

4. apply pattern development and intersection techniques to related drawings.  

5. use intersections of geometric surfaces development techniques and 

applications.  

6. use flat surfaces development techniques and applications.  

7. construct patterns from intersection specifications. 

 

UNIT V - DEVELOP MAPS, 

PROFILES DESIGNS AND 

PRODUCTION 

 

1. use principles, concepts and applications of maps and profiles design and 

production.  

2. use terms, conventions and codes related to maps and profiles design and 

production.  
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3. identify maps and profiles design, production types and uses.  

4. use rules for cartography.  

5. select components and transit usage.  

6. use symbols and applications for topography.  

7. use properties and relationships of triangles to solve problems of mathematic 

nature 

UNIT VI -PREPARE BASIC 

PIPE/PLUMBING DRAWINGS  

 

1. use principles, purpose, terms and conventions usage in pipe/plumbing drawings. 

2. identify applicable codes, symbols and abbreviations.  

3. use piping symbols, fittings, fixtures, and valves.  

4. identify types of piping systems and usage techniques in pipe drawings.  

5. explain the principles of pneumatics and hydraulics.  

6. produce pneumatics and hydraulic schematics drawings.  

7. produce Plumbing schematics drawings.  

8. apply techniques and applications in creating drawings of piping and systems. 

 UNIT VII - PRODUCTION 

BASIC STRUCTURAL STEEL, 

WELDING AND SHEET 

METAL DRAWINGS 

 

1. use principles, terms and conventions usage in structural steel, welding, and 

sheet metal drawings.  

2. classify major structural and welding components.  

3. use rules and symbols used in structural and welding drawings.  

4. identify structural steel shapes and steel-framing materials.  
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5. produce details and assembly drawings for bills of materials/bills of quantities.  

6. produce steel frame plan drawings.  

7. apply different types/techniques of structural and welding drawings.  

8. use techniques and applications to create structural drawings using measuring, 

labeling, and symbol procedures.  

9. utilize techniques and applications in drafting the processes for joining metal and 

standard symbols for welding.  

10. use appropriate techniques and applications in creating welding drawings 

complete with weld symbols.  

11. apply sheet metal layout methods and procedures.  

12. create Representative sheet metal drawings.  

13. produce Sheet metal drawings for CAD/CAM applications. 

UNIT VIII - INK OVERLAY 

DRAWINGS PRODUCTION  

 

1. use the principles, concepts, and applications of ink overlay drawings production. 

2. use terms, conventions and codes related to ink production.  

3. produce drawing specifications, identification, and analysis.  

4. use rapid graph equipment usage procedures.  

5. produce Ink overlay drawings.  

UNIT IX - DRAWINGS 

REPRODUCTIONS TO 

INDUSTRY STANDARDS 

 

1. use principles, concepts and applications of drawing reproductions.  
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2. use terms, conventions and codes related to processes and drawing 

reproductions.  

3. use rules for reproducing drawings.  

4. identify the various machines in use and the appropriate selection in the 

reproduction process.  

5. produce drawings to specification. 

 
 
 
 
 
 
 
 
 
 

 

COURSES 

DESIGNING AND 

INSTALLING RENEWABLE 

ENERGY SYSTEMS I 

 
 

 

 

OUTCOMES 
 
 
 

 

1. contrast and compare the different types of renewable energy systems.  
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2. interpret OHS regulations and related regulations governing the renewable 

energy sector.  

3. work with a thermal heating system.  

4. design and size system.  

5. work with hydraulic circuits.  

6. work with a micro-hydro system.  

7. work with a photo voltage system.  

8. edit system design.  

9. carry out quality control system 

UNIT I -RENEWABLE 

THERMAL HEATING 

SYSTEMS 

 

 

1. explain the functions of the thermal heating system.  

2. interpret codes of practice for thermal heating systems.  

3. relevant OHS regulations.  

4. identify types of renewable thermal heating systems.  

5. design and size renewable thermal heating systems.  

6. work on commercial water heaters.  

7. work on domestic solar water heaters.  

8. apply safety and quality control procedures. 

UNIT II - DESIGN AND SIZING 

SYSTEMS 

 

 

1. explain the functions of designing and sizing systems.  

2. follow procedures to design and sizing systems.  
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3. design renewable thermal heating systems.  

4. size renewable thermal heating systems.  

5. explain the characteristics of hydraulic circuits.  

6. apply STEM in designing and sizing system. 

UNIT III - PLAN AND 

MANAGE PROJECTS 

 

1. develop plans and schedules.  

2. explain the term ‘commissioning’.  

3. explain the development of project for installation and commissioning.  

4. install and commission renewable thermal heating system.  

5. apply various methods to install and commission systems.  

6. perform servicing and maintenance of renewable thermal heating systems.  

7. start system.  

8. perform site survey for renewable thermal heating systems.  

9. prepare reports relate to projects managed in Standard English 

UNIT IV - DESIGN AND 

INSTALL PHOTOVOLTAIC 

SYSTEM 

 

1. explain the function of a photovoltaic system.  

2. identify characteristic photovoltaic system.  

3. explain the basic components of a photovoltaic system.  

4. identify and select types of batteries used in photovoltaic systems.  

5. identify and select the types of inverters used in photovoltaic systems. 
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UNIT V - DESIGN AND 

INSTALL WIND ENERGY 

SYSTEM 

 

1. explain the importance of wind energy.  

2. determine appropriate siting of wind energy.  

3. apply the relevant local regulations, codes of practice and Occupational Health and 

Safety requirements.  

4. evaluate the wind energy conversion systems.  

5. design wind energy conversion system using design techniques.  

6. install wind energy system.  

7. set up quality control.  

8. identify feature of atmospheric boundary lawyer.  

9. use site survey and design brief.  

10. evaluate environment impact of design/installations.  

11. prepare costing and budget related to design/instillation.  

12. perform quality control and monitory of systems.  

13. prepare required reports and documentations.  

14. take wind speed data measurements.  

UNIT VI - DESIGN AND 

INSTALL MICRO-HYDRO 

SYSTEM (M.H.S) 

 

1. explain the importance of micro-hydro system.  

2. apply the relevant local regulations, codes of practice and Occupational Health and 

Safety requirements for the micro-hydro system.  

3. evaluate the types of micro-hydro system.  
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4. design micro-hydro system.  

5. install and maintain micro-hydro systems.  

6. prepare costing and budget.  

7. perform quality control and monitoring.  

8. Conduct site-evaluations and prepare report.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

COURSES 

 

AUDITING OF 

RENEWABLE ENERGY 

SYSTEMS 
 

 

 

OUTCOMES 
 
 
 

1. explain the purpose of conducting energy audits.  

2. explain the economic benefits of audits.  
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3. conduct audits, analyze documents findings, and present findings.  

4. develop and implement audit plans.  

5. use regulation and legislation in conducting audits.  

6. develop corrective action Plans.  

7. conduct follow-up monitoring to audits.  

UNIT I -LEGISLATURE 

BODIES  

 

 

1. explain the functions of and need for energy management.  

2. interpret energy management plans, legislations, and regulations relevant to 

Residential, Commercial, and Industrial facilities.  

3. explain the purpose of Residential energy audit.  

4. explain the purpose of Commercial energy audits.  

5. explain the purpose Industrial energy audits.  

6. use legislation and regulations in conducting audits.  

7. identify regulatory bodies responsible for implementation of legislations. 

UNIT II - CONDUCT 

RESIDENTIAL ENERGY 

AUDITS 

 

 

1. develop audit Plan and Scope.  

2. prepare an audit team.  

3. identify the type of air conditioning technologies. 

4. explain contributions of Solar PV and Solar Thermal Energy. 

5. explain the impact of energy efficiency and energy consumption reduction.  

6. apply energy auditing and practice for residential building.  

7. apply Lighting Services Theory and efficient design.  
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8. water heating services and efficient design. 

UNIT III - CONDUCT 

COMMERCIAL ENERGY 

AUDITS 

 

1. develop audit plan and scope.  

2. prepare an audit team.  

3. explain energy auditing and practice for commercial building.  

4. apply the Lighting Services Theory and efficient design.  

5. identify factors that impact on refrigerator energy usage.  

6. evaluate the food storage services and efficient design.  

7. evaluate the water heating services and efficient design 

UNIT IV - CONDUCT 

INDUSTRIAL ENERGY 

AUDITS 

 

1. develop audit plan and scope.  

2. prepare an audit team.  

3. identify energy management legislations and regulations.  

4. explain Water supply and use for industrial properties and enterprises. 

5. evaluate the food storage services and efficient design.  

6. evaluate the water heating services and efficient design.  

7. explain Smart Metering Solutions used in industrial properties and enterprises.  

8. conduct Industrials Energy Audits.  

9. analyze findings, determine correct actions, prepare, and present reports. 
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COURSES 

 

USING ELECTRICAL 

POWER 

DISTRIBUTION 

SYSTEMS  
 

 

 

OUTCOMES 
 
 
 

 
1. explain the system for generation and distribution of A.C. power.  

2. interpret regulations, OHS and codes of practices.  

3. design and install electrical circuits.  

4. measure electrical quantities, detect and correct faults.  

5. detect and correct faults.  

6. use formulae to calculate electrical quantities. 

UNIT I -WORK PERFORM ON 

MULTIPLE PATH CIRCUITS 

 

 

1. explain the functions of multiple path circuits.  

2. identify characteristics of multiple path circuits.  

3. apply the relevant regulations, codes of practice and Occupational Health and 

Safety in working on complex multiple path circuits.  

4. select and use tools, equipment, and testing devices to work on complex multiple 

path circuits.  

5. identify types of hazards and mitigate risks.  
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6. identify faults and implement corrective actions.  

7. test and record findings on circuits.  

8. work on complex circuits following procedures.  

UNIT II - ELECTRICAL 

POWER GENERATION AND 

DISTRIBUTION 

 

1. explain the system of power generation and distribution.  

2. explain Laws and regulations.  

3. identify the electrical phases for distribution of electricity. 

4. identify the type of power distribution for different facilities.  

UNIT III - ANALYSE A.C. 

CIRCUITS  

 

1. explain the function of A.C. circuits.  

2. differentiate between A.C. circuits and D.C. circuits.  

3. explain the characteristics of A.C. circuits.  

4. solve electrical problems using the properties of A.C circuits.  

5. use terms connected with A.C circuits.  

6. analyse structure of A.C. circuits.  

7. calculate electrical quantities of A.C. circuits.  

8. measure quantities in A.C. circuits.  

9. connect series circuits, parallel circuits and series parallel.  

10. interpret OHS and other regulations. 

UNIT IV - APPLY A.C. 

CIRCUITRY CONSTRUCT 

AND LAWS  

 

1. explain the functions of A.C. circuit thrones concepts.  
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2. explain the use of electrical current laws.  

3. solve problems using Kirchhoff's laws, Voltage divider and current divider rules.  

4. explain the Mesh, Node and Nodal analysis of circuitry.  

5. calculate power values of A.C. circuits.  

6. measure power in A.C. circuits.  

7. use mesh and nodal equations for A.C. Network containing up to three loops.  

8. explain functions and operations electronic circuit simulation programmes.  

9. solve problems using the Star-delta transformation formula equations.  

10. explain the difference between true power, reactive power and apparent power in 

A.C. circuits.  

 

 
 
 

 

COURSES 

 

DESIGNING AND 

INSTALLING 

RENEWABLE ENERGY 

SYSTEMS II 
 

 

 

OUTCOMES 
 
 
 

1. Install Thermal Heating System  
2. Install Wind System  
3. Solar System  
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UNIT I -INSTALL THERMAL 

HEATING SYSTEM  

 

 

1. explain relevant OHS regulations and codes of practice that govern the installation 

of thermal heating systems.  

2. install different types of renewable thermal heating systems.  

3. design and sizing of renewable thermal heating systems. 

UNIT II - INSTALL SOLAR 

SYSTEM 

 

 

1. explain relevant OHS regulations and codes of practice that govern the installation 

of solar systems.  

2. install different types of solar systems.  

3. design and sizing of solar systems 

UNIT III - III INSTALL WIND 

SYSTEM 

 

1. explain relevant OHS regulations and codes of practice that govern the installation 

solar systems.  

2. install different types of solar systems.  

3. design and sizing of solar systems.  

 
 

 

COURSES 

 



 

41 

MANAGING 

RENEWABLE ENERGY 

PROJECTS 
 

 

 

OUTCOMES 
 
 
 

 
1. develop and scope project activities.  

2. schedule and timeline project activities.  

3. implement and monitor projects.  

4. manage multi-projects.  

5. use project management software and tools.  

6. do critical path analysis.  

7. use resources efficiently.  

8. avoid cost overruns.  

9. manage project teams. 

10. prepare and implement a contingency plan.  

11. follow project procedures.  

12. motivate the project team.  

13. interface successfully with stakeholders of projects.  

14. manage risk associated with projects implemented.  

UNIT I -PREPARE PRE-

PROJECT SETUP/INITIATION  

 

 

1. define project management.  

2. identify the characteristics of a project.  

3. interpret the requirements to complete a pre-project setup/initiation.  

4. apply the steps in validating a project.  

5. explain the contents of a project charter.  
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6. summarize the project life cycle.  

7. conduct feasibility arrays.  

8. align project to strategic plan.  

9. develop a project charter. 

UNIT II - PLANS PROJECT 

PLANNING 

 

 

1. prepare a project scope document based on an approved project charter.  

2. use a Work Breakdown Structure (WBS) and WBS dictionary to organize project 

planning.  

3. outline a process for managing changes to the project.  

4. develop a project schedule based on WBS, project scope and resource 

requirements.  

5. create a project schedule using Project Management Software.  

6. evaluate a desired deliverable, apply the appropriate tool and/or method to 

produce the appropriate outcome.  

7. interpret the results of using project management tools and/or methods in a given 

scenario.  

8. identify components of an internal/external communication plan.  

9. outline the components of a risk management plan. 

UNIT III - LEAD PROJECT 

MANAGEMENT TEAM  

 

1. evaluate different leadership styles.  

2. evaluate the impact of the different leadership styles.  
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3. demonstrate the characteristics of an effective project leader.  

4. differentiate between leadership and motivation.  

5. select the most appropriate leadership style given a particular scenario.  

6. select the most appropriate method to motivate the project team given a particular 

scenario.  

7. coordinate human resources to maximize project performance.  

8. explain the importance of a project kick-off meeting.  

9. conduct the project kick-off meeting.  

10. explain the purpose and influence of organizational governance on a project’s 

execution.  

11. select components of a project plan affected by governance and determine 

actions to be taken.  

12. explain the different types of projects organizational structures.  

13. select the most appropriate way to manage a project given an organizational 

structure. 

UNIT IV - MANAGE 

PROJECTS 

 

1. explain project management procedures.  

2. follow project management procedures in execution of projects.  

3. manage projects according to project plan, scope and time lines.  

4. implement change management procedures given a scenario.  

5. evaluate the impact of potential changes to triple constraint.  
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6. use a risk management plan to determine appropriate response to potential risks 

or opportunity events.  

7. execute appropriate resource leveling techniques.  

8. apply the appropriate steps to ensure quality of project deliverables.  

9. identify tools to use when a project deliverable is out of specifications.  

10. calculate and interpret the results of Earned Value Measurements (EVM).  

11. manage and implement information distribution based on communication plans. 

12. address the special communication needs internal and/or external project team 

members. 

UNIT V - CLOSE OUT 

PROJECT 

 

1. differentiate the types of closure of Projects.  

2. explain the importance of and benefits of formal project closure.  

3. determine circumstances in which project closure may occur.  

4. implement the various closing tasks.  

5. identify the components and purpose of closing documentation.  

6. prepare closing documents.  

7. close out projects following approved procedures. 

UNIT VI - EVALUATE 

PROJECT MANAGEMENT 

TOOL/METHODOLOGIES  

 

. use the features of the latest tools used in project management.  

2. explain the latest methodologies used in project management.  

3. follow up and analyze trends and development. 
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COURSES 

 

MAJOR CAPSTONE 

PROJECT 
 

 

 

OUTCOMES 
 
 
 

ASSIGNMENT 1 

 

 

1. Develop formal relationships with an organization and obtain permission to 

conduct an energy audit of their organization.  

2. Develop audit scope and plan.  

3. Conduct research on the company (Ownership, staffing, systems, nature of 

business and so on).  

4. Assemble and train an audit team.  

5. Appoint lead auditor.  

6. Schedule audit activities.  

7. Obtain company approval of audit plans and schedules.  

8. Assign audit responsibility team members.  

9. Prepare audit documentation/materials.  
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10. Plan and schedule an audit briefing meeting with host company representatives. 

11. Conduct audits, collect audit data, analyze data, prepare findings.  

12. Conduct debriefing meetings with the host company and communicate findings 

and recommendations.  

13. Prepare and submit formal audit reports and recommendation to host company. 

14. Develop follow-up monitoring plan for implementation.  

15. Develop a budget for audit activities.  

16. Audit documentation and reports are prepared using standard English.   

ASSIGNMENT 2 

 

 

1. Justify reasons for the choice made in terms of the renewable energy and the 

types of facilities.  

2. Indicate their knowledge of issues impacting on the environment and the ways in 

which renewable energy can provide solutions to environmental imbalances.  

3. Posit on the implication of renewable energy sources on the economy and social 

imperatives.  

4. Prepare detailed drawings and/or specification for the project selected. 

 5. Develop resource plans.  

6. Develop budgets associated with plans.  

7. Prepare project management strategic plans.  

8. Develop project schedules for implementation.  

9. Present research data on project activities selected for development.  
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10. Prepare reports using standard English. 

 

 
 
 
 

COURSES 

 

 
ACQUIRING PROFESSIONAL 

AND INDUSTRY 

 

 

OUTCOMES 
 
 
 

1. practice theoretical principles.  

2. follow work instructions.  

3. adhere to organizations policies.  

4. comply with relevant legislation, regulations, and codes of practice.  

5. comply with safety requirements.  

6. acquire/develop competencies in their occupational area.  

7. apply procedures for work processes.  

8. analyze work plans and implement as instructed.  

9. manage areas of specialization.  

10. plan, organize and implement tasks/assignments according to given 

instructions and or procedures. 

 
11. work effectively as part of a team:  
 
a. Practice employability skills on the job.  
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b. Be productive, efficient, effective, cost controlled and quality focused  
c. Provide excellent customer service  
d. Adhere to Dress Codes and Interpersonal Relations Standards  
e. Conduct research industry trends, document lessons learned, prepare career 
development plan, prepare, and submit report 

UNIT I -VALUE THE ROLE OF 

REGULATORS AND 

PROFESSIONAL 

ORGANIZATIONS IN 

PROFESSIONAL/INDUSTRIAL 

RECOGNITIONS 

 

 

1. analyze the role of professional organizations and regulations in professional and 

industrial recognitions.  

2. determine the impact of professional/ industrial recognitions on socio-economic and 

cultural variables.  

3. recognize the value of regulations in achieving societal and/or commercial 

objectives.  

4. recognize the function of various organizations involved in Health and Wellness.  

5. recognize the functions of various government agencies responsibility for Health 

and Wellness.  

6. analyze the potential impact of Professional and Industry Certification 

UNIT II - ACQUIRE 

PROFESSIONAL 

RECOGNITION FOR 

INDUSTRIAL PRACTICE 

 

 

1. explain the importance of having professional recognition for industry practice.  

2. identify and differentiate types of professional/ industry recognitions.  

3. seek and determine requirements for professional/industry recognitions.  

4. enroll in training programmes for professional/industry recognitions.  

5. access and complete programs of study for professional/ industry recognitions.  
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6. apply to appropriate awarding bodies for registration and professional/industry 

recognitions.  

7. adhere to professional ethics code of preface and quality of service requirements of 

the recognition.  

8. adhere to recertification requirements. 

UNIT III - ACQUIRE 

TRAINING AND OR 

RECOGNITION IN APPLY 

FIRST AID 

 

1. explain the importance of applying first aid. 

 2. adhere to the principle of first aid when addressing issues requiring first aid.  

3. acquire first aid training and certification.  

4. follow procedures in applying first aid techniques.  

5. evaluate situations above their own competence level and seek appropriate 

assistance and seek appropriate assistance.  

6. contact relevant to authorities in event of serious emergencies.  

7. report and/or document incidents/accidents and actions taken.  

8. follow up with persons who have had first aid treatment and/or resolution to their 

problems. 

UNIT IV - PARTICIPATE IN 

ACTIVITIES OF 

PROFESSIONAL 

ORGANIZATION 

 

1. conduct research on professional organizations of interest.  

2. interview person having connections with the particular organization.  

3. analyze data/information obtained on organization of interest.  
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4. evaluate the compatibility level of own professional goals with that of the 

organization.  

5. collect information on procedures for membership in the organization.  

6. apply for membership in an organization of interest.  

7. participate and contribute to the activities of the organization of interest.  

8. take opportunities to exchange learning with other members.  

9. take actions to grow and develop professionally internally and externally to the 

organization.  

10. transfer knowledge gained from association with the organization to the workplace 

and other colleagues. 

 

UNIT V - BUILD 

PROFESSIONAL 

RECOGNITION THROUGH 

VOLUNTARISM 

 

1. investigate the role of voluntarism in developing communities.  

2. explore the roles of voluntarism building and developing competencies.  

3. investigate voluntarism as a vehicle for transfer of leering and life category.  

4. use voluntarism to develop appropriate values and attributes.  

5. interview person who has been awarded natural honors for voluntarism and public 

service.  

6. identify and acquire critical knowledge, skills, and attributes through voluntarism.  

7. use voluntarism to seek motivation and inspiration from others.  

8. prepare and present a report on voluntary project/activities. 
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COURSES 

 

INTERNSHIP/EXTERNS

HIP (WORKPLACE 

ATTACHMENT) 
 

 

OUTCOMES 
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1. practice theoretical principles.  

2. follow work instructions.  

3. adhere to organizations policies.  

4. comply with relevant legislations, regulations, and codes of practices.  

5. comply with safety requirements.  

6. acquire/develop competencies in their occupational area. 7. apply 

procedures for work processes.  

8. analyze work plans and implement as instructed.  

9. manage areas of specialization.  

10. plan, organize and implement tasks/assignments according to given 

instructions and or procedures.  

11. work effectively as part of a team.  

12. practice employability skills on the job.  

13. be productive, efficient, effective, cost controlled and quality focused.  

14. provide excellent customer service.  

15. adhere to Dress Codes and Interpersonal Relations Standards.  

16. conduct research industry trends, document lessons learned, prepare 

career development plans, prepare and submit reports.  

 


