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FOREWARD

This training standard specifies the practical training that shall be given to apprentices in one of the occupations categorized for apprenticeship training in accordance with provisions of the National Apprenticeship Act, No.49 of 1971.

The National Apprenticeship Board was established by the Act to formulate, implement, and supervise a scheme of training to cover each category of apprentices. In addition, employers are required, under section 47 of the act, to make suitable arrangements in their establishments for the practical training of al apprentices under their charge in accordance with training programme prescribed by the Board. In order to facilitate efficient and effective discharge of these responsibilities by the Board and employers, the Board established a committee to formulate this comprehensive scheme and standard of training.

The Committee was made up of representatives of public and private sector employers, trade unions, Government Departments and the Board, who posses high levels of competency in the work processes of the occupations or in vocational training. Deliberations of the committee were assisted by analysis of the work processes in representative establishments, which were performed co-operatively by technical personnel of the establishments and of the Board. The training standard therefore, reflects the skill and knowledge that representative’s employers required personnel in the occupation to possess.

The training standard has been amended by the National Consultant in Electrical Engineering under the aegis of the UNDP / ILO Apprenticeship Training Project.

This standard will be kept under continuous review and will be further amended as technological development produces significant changes in skill and knowledge requirements of the occupation. Nevertheless any suggestions for improvement will be welcomed.

Sincere appreciation is extended and their personnel for generous contributions of technical advice and assistance and to members of the committee for the diligent exercise of care and effort in the formulation of this training standard.
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NOTE
:
The training standards prepared by the above committee in June 

1984 have been amended in April in85 by Professor S. Karunaratne, National Consultant in Electrical Engineering, with the participation of Dr. R.J. Eckjardt, Advisor on training. On behalf of the UNDP /ILO project on “Assistance to Apprenticeship Training”. These training standards have been accepted by the curriculum and evaluation division of the National Apprenticeship Board, and the advisory committee of the Technician Training Institute, Katunayake of the National Apprenticeship Board.

TRAINING STANDARDS FOR SPECIAL APPRENTICES IN THE FIELD OF ELECTRICAL ENGINEERING

(Other than for the Electricity Supply Industry)

1.
Objective of the Training Programme

Special Apprentices in Electrical Engineering are defined as persons undergoing a special scheme or apprenticeship training in establishments engaged in the assembly or manufacture, installation, service, repair and maintenance of industrial and domestic and other electrical equipment including electronic & telecommunication equipment with the objective of qualifying for employment in such establishments. The objective or this training programme is therefore to provide organized, systematic and broad based practical training and experience in the work processes involved in the manufacture, assembly, installation, repair, service and maintenance of industrial, domestic and other electrical equipment including electronic and telecommunication equipment combined with the related instruction, technical education and supervisory and management training necessary for special apprentices to acquire the competencies required for such employment.

2.
Occupation Definition :

The special Apprentices in this category on their completion of training are expected to be able to perform : 

2.1 Interpretation of specifications, drawings and job orders and determination of sequence of work.

2.2 Preparation of estimates with bills of quantities, cost of materials and labour requirements for manufacture and / or installation where applicable and ordering of the materials required for such manufacture and / or installation.

2.3 Preparation of work schedules, assignment of duties to workers and supervision and control of workers.

2.4 Recommendations to improve production installation methods, equipment performance and cost control.

2.5 Resolutions of common worker problems.

2.6 Co-ordination of work with other units within the establishments

2.7 Inspection and testing of completed work to ensure conformity with specifications and safety standards (particularly in case of electrical power equipment)

2.8 Promotion of safety and accident prevention methods.
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3.
Special Personal Qualities, Abilities / Interests

Required for the Occupation

The special personal qualities, abilities and interests required for success in the occupation, in addition to the general qualifications for entry into apprenticeship and general aptitude for Electrical Engineering are as follows;

3.1 Interests

Applied electricity, mathematics, science and graphics, work with hands tools and machines, human contact and interrelationships, electrical systems and equipment operation, installation, maintenance and repair.

3.2 Temperament

Patience, perseverance, flexibility and determination, memory for details, to correctly receive, interpret and transmit oral, written and graphic communications, to plan work sequence, to pay attention to detail and accuracy of workmanship, to learn and apply electrical engineering theory and practices.  

3.3 Cognitive Abilities

Form depth and spatial perception, colour dissemination memory for details, to correctly receive, interpret and transmit oral, written and graphic communications, to plan work sequence, to pay attention to detail and accuracy of workmanship, to learn and apply electrical engineering theory and practices.

3.4 Psychomotor Abilities

Eye-hand-foot co-ordination hand and finger dexterity and touch discrimination. Physical stamina and dexterity.

3.5 Physical Stamina and Dexterity

Lift up-to 25 kg and carry upto 15 kg, ability to stoop, crouch , kneel, reach, push and pull. Tolerance of working conditions that may include ; 


Work inside and outside


Poor visibility and cramped quarters


Grease, dirt, noise vibration, fumes heat


Hazards of cuts, bruises, burns strains 


(Under emergencies)
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4.
Responsibilities of Employers and apprentices
The responsibility of employers and apprentices in addition to those that may be prescribed in the National Apprenticeship Act., gazetted regulations and contract of Apprenticeship, are as follows; 

4.1 Employers 

a. Provision of suitable workshop facilities, tools and equipment, supplies and materials, instruction by competent personnel and work experience for apprentice to acquire the skill knowledge and attitudes required for successful employment

b. Timely rotation of apprentices through the modular units and tasks specified in the training standards

c. Supervision and evaluation of the progress in practical training and work of every apprentice maintenance of prescribed apprentices training and progress records and submission of such records for inspection by authorized personnel of the NAITA.

d. Release of apprentices during normal working hours for related theoretical instructions and such other activities as may be authorized by the NAITA.

4.2 Apprentices 

a. Compliance with employer’s rules, regulation and orders related to procedures, hours and conditions of work, safety, discipline, personal conduct and all other matters not contravened by provisions of the National Apprenticeship Act and Regulations;

b. Diligent and satisfactory attention to and performance of work assigned by employers with due regard for the employers’ facilities and equipment, tools and machinery supplies and materials, products, time and costs, work practices and customer regulations;

c. Satisfactory attendance and progress in basic skill training, related theoretical instructions and other prescribed activities, maintenance of prescribed training diaries and other records; and submission of such records, for inspection and verification by authorized personnel of employers and the NAITA.

d. Attendance at appointed time and place for periodic attainment tests and final examinations as approved or prescribed by the NAITA.

e. Development of one’s powers of observation and making use of the facilities provided in the acquisition of maximum skill and knowledge in each aspect of training as specified in the training standard.

f. Active and actual engagement in the work stipulated during the period of training rather than being content with watching other work.

-3-

5
Duration and Schedule of Training and Instructions :

The duration of Special Apprenticeship Training in the field of Electrical Engineering shall be 04 years, comprising:

a. 03 years of practical training made up of one year after Basic Instructions and two years of one year each after General and Specialized Instructions at the Technician Training Institute, NAITA, Katunayake.

b. The duration of Instruction shall be 6 months for basic and 3 months each for General and Specialized.

c. Each year shall consist 0f 44 weeks or a minimum of 220 working days, each working day being of 08 hours duration.

d. Credit for previous training and/or experience and/or related instructions may be granted at the discretion of the Director of Apprenticeship

6.
Probationary Period :

The first six months of the first year of apprenticeship shall be considered as the probationary period.

7.
Qualifications for Entry
a. A pass at G.C.E. (O/L) examination in six subjects in one sitting, including Language (Medium Language) and a minimum of three credit passes, two of which should be in Science and Mathematics 

AND

b. Passes at the G.C.E. (A/L) in Pure Mathematics, Applied Mathematics and Physics in not more than two consecutive sittings.

c. Age between 18 and 25 years

-4-

8.
Contract of Apprenticeship : 

A contract of apprenticeship will have to be signed by or on behalf of the apprentice and the employer. This has to be registered with the Director of Apprenticeship.

9.
Monitoring and Assessments : 

Apprentices will be inspected and monitored during the period of industrial training by personnel authorized by the Director of Apprenticeship.

Every Apprentice shall appear for periodic and final attainment test both in Practice and Theory. These tests will be as prescribed by the NAITA

10.
Certificate of Proficiency : 

The NAITA will award its Certificate of National Diploma in Engineering Science in the field of Electrical Engineering to apprentices who : 

Attend a minimum period of 04 years of industrial training and instructions, establish satisfactory records of conduct, attendance and performance in all phases of instruction and industrial training and practice. 







AND


Obtain pass marks in all tests and examination approved or prescribed by the NAITA.

The Government has recognized the National Diploma in Engineering Sciences qualification for recruitment to Class III of the Middle Level unified Technical Service (MLTS), and also for exemption from the first Departmental Examination for Officers in Class III of the MLTS.

The Institution of Engineers Sri Lanka (IESL) has accepted the NDES for admission as Student Members of the Institution and for enrolment as students for the IESL Part 1 Course. The Open University of Sri Lanka has recognized the NDES for exemption in the Level III of their Diploma Course in Technology.

11.
Levels of Performance 


Level 01 Basic knowledge and understanding

Level 02 Good knowledge and understanding and performance ability at basic level, what ever applicable 

Level 03 Through knowledge and understanding and good performance ability, whatever applicable

12.
Abbreviations


LP

Levels of Performance


MES

Modules of Employable Skills


MU

Modular Units
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ELECTRICAL POWER ENGINEERING

13. Index of Training Modules

PHASE I – BASIC TRAINING

	MES
	MU
	PRACTICE
	DURATION IN WEEKS
	PAGE

	EP 01
	01

02

03

04

05

06

07

08


	BENCH FITTING

Orientation to fitting workshop

Layout and mark work piece

Chip, file and Scrape Work piece to specified shapes and dimensions

Drill and finish holes

Cut threads with hand taps and dies 

Fit and assemble components 

Prepare bench and pedestal grinders for operation

Maintain and repair hand tool
	08
	12

	EP 02
	01

02

03

04


	MACHINE SHOP PRACTICE

Orientation to machine shop

Set up lathe for operation

Turn work piece on lathe

Operate Drilling Machines
	12
	15

	EP 03
	01

02

03
	WELDING

Orientation to the Welding shop

Set up and use gas welding equipment

Set up and operate electric are welding 

Welding equipment


	04
	17

	EP 04
	01

02

03
	SMITHY AND FOUNDRY WORK

Orientation to blacksmith workshop

Forge and repair iron and steel items

Orientation to foundry shop


	04
	18
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ELECTRICAL POWER ENGINEERING

13.
Index of Training Modules

PHASE I – BASIC TRAINING

	MES
	MU
	PRACTICE
	DURATION IN WEEKS
	PAGE

	EP 05
	01
	BENCH CARPENTRY

Orientation to carpentry shop 

Bench Carpentry


	04
	20

	EP 06


	01

02
	FACTORY (ELECTRICAL) INSTALLATION

Orientation 

Electrical installation & wiring


	16
	21










Total

48
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LECTRICAL POWER ENGINEERING

14.
Index of Training Modules

PHASE II/III – GENERAL / SPECIALIZED TRAINING

	MES
	MU
	DURATION 

IN WEEKS
	PAGE

	EP 07
	01

02

03


	POWER GENERATION DISTRIBUTION AND SUBSTATION PRACTICE                                                                                           24
Generation of Electric Power (Diesel Plants)

Power Distribution

Distribution substation practice
	22

	EP 08


	01

02

03

04
	Installation Maintenance and repair or electrical equipment /systems                                                                                                 24
Orientation

Install electrical equipment and systems

Inspect and test electrical equipment and systems

Maintain and repair electrical systems and equipment


	25

	
	
	Total                                                                                                     48


	

	EP 09
	01

02

03

04
	Maintenance / Repair of Electrical Machines                                    08
Orientation to electric motor and generator repair section

Maintenance of tools, equipment and supplies

Service and maintain motors and generators

Inspect, service and repair electric motor and generator


	27
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ELECTRICAL POWER ENGINEERING

Index of Training Modules (Contd…)

PHASE II/III – GENERAL / SPECIALIZED TRAINING

	MES
	MU
	
	DURATION

IN WEEKS
	PAGE

	EP 10
	01

02

03

04

05

06

07

08


	Electronic Practice

Orientation to electronic service shop

Practice soldering

Understand resistors, capacitors, inductors and their behaviour when combined

Identify understand and test basic semiconductors

Understand, operate and test basic power supplies and amplifiers

Understand concepts of loop gain and stability

Understand principles of common transducers

Understand fault location and correction techniques of transducers and other components of control systems.


	06
	30

	EP 11
	01

02

03

04

05
	Service and Repair Automotive Electrical Systems

Service and repair starting systems for internal combustion engines

Service and repair spark ignition systems

Service and repair charging systems in automotive

Service and repair lighting systems in automotive

Service and repair electrical accessories and gauges


	06
	33
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ELECTRICAL POWER ENGINEERING

14.
Index of Training Modules (Contd…)

PHASE II/III – GENERAL / SPECIALIZED TRAINING

	MES
	MU
	
	DURATION

IN WEEKS
	PAGE

	EP 12
	01

02

03
	Technical Office

Personnel Management

Technical Procedure and Practices

Supervision of workers


	04

	35


Total

24
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ELECTRICAL (POWER) ENGINEERING

15.
Training Modules

PHASE 1 – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EE 01

EE 01


	01
	01

02

03


	BENCH FITTING 

Orientation to fitting workshop

Identify workshop administrative organization, physical layout stores facilities and procedures

Identify potential workshop hazards (e.g., in using tools and equipment; from lifting and falling objects, in electrical installations, fire explosions) safety devices, and first aid facilities and practices

Identify, clean, maintain lubricate as requires, and be conversant with workshop facilities, tools equipment and supplies.

 
	08
	01

01

01



	EE 01


	02


	01

02

03

04

05

06
	Layout and mark work piece

Identify common measuring and marking out tools (e.g., rules, calipers, venire calipers, scribes punches, surface gauges and plates)

Read and interpret workshop drawings

Identify common engineering materials by simple workshop tests (e.g. visual, tactile, acoustical; spark, magnetic etc.)

Cut stock to specified size with hacksaw or shears

Set-up and operate power hacksaw and power shears 

Prepare surfaces, layout and mark to specifications


	
	03

03

02

03

03

03
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ELECTRICAL POWER ENGINEERING

15.
Training Modules (contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 01
	03
	01

02

03

04

05
	Chip, file and Scrape Work piece to specified shapes and dimensions

Chip work piece to specified shapes and dimensions 

File flat, parallel, square, round or inclined surfaces and profiles

Scrap flat surfaces

Operate portable power grinders and sanders

Check and measure work piece-using micrometer, and dial gauges, engineering T-squares, protractors and straight edges and surface plates.


	
	03

03

03

03



	EP 01
	04
	01

02

03

04

05

06


	Drill and finish holes

Identify and select correct types and size of drill bite

Drill holes to specified size manually and with power operated drills

Set up and operate bench and pillar drilling machines

Identify and select correct size and type of reamer 

Ream drilled holes with solid and expansion reamers

Chamfer and countersink drill holes


	
	03

03

03

03

03

03




-12-

ELECTRICAL POWER ENGINEERING

15.
Training Modules (contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 01
	05
	01

02

03

04
	Cut threads with hand taps and dies 

Identify and select correct type, size and threads of tap or die

Resize holes or shaft as required for thread cutting 

Tap international threads to correct dimensions 

Cut external threads to correct dimensions


	
	03

03

03

03

	EP 01
	06
	01

02

03

04
	Fit and assemble components 

Shape and polish surface as required

Fit shafts bushings, sleeves, bearing etc.

Remove and install shafts, bushing sleeves, bearing etc. using presses pullers and mechanical and hydraulic presses

Fasten components together using common fast ending and locking devices including rivets


	
	02

03

03

03

	EP 01
	07
	01

02

03
	Prepare bench and pedestal grinders for operation

Select, balance and mount grinding wheels 

Adjust wheel guards, eye shields and work rests 

Dress grinding wheels


	
	03

03

02

	EP 01
	08
	01

02

03

04
	Maintain and repair hand tool

Clean hand tools and lubricate as required

Regrind twist drills

Regrind tools such as chisels, scribes, punches scrapers, screwdrivers etc.

Repair common hand tools 


	
	03

02

02

02
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ELECTRICAL POWER ENGINEERING

15.
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 02

EP 02


	01
	01

02

03

04


	MACHINE SHOP PRACTICE

Orientation to Machine Shop

Identify administrative organization, physical layout stores facilities and procedures of the machine shop

Identify types and functions of machine tools (e.g., lathes, shapes, milling machines, surface and cylindrical grinder, boring machines slotting, planning machines and drill presses etc.)

Identify clean, maintain, lubricate as required, and be conversant with workshop facilities, tools and instruments and supplies

Identify safety hazards, special safety precautions and first aid facilities and practices in the machine shop.


	12
	03

03

02

02



	EP 02
	02
	01

02

03

04

05

06

07

08


	Set up lathe for operation

Clean, Lubricate and service lathe

Read and interpret workshop drawings and blue prints

Check lathe centres for parallelism 

Hold and centre works piece with 3 Jaw chuck; face plates and dogs and / or centres

Select, install correct type and size of lathe tool holder 

Select, grind, install and adjust correct size and type of lathe tool

Select and adjust direction and speed of feed and rotation

Operate lathe controls and adjust coolant flow
	
	02

03

03

03

03

03

03

03
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 02
	03
	01

02

03

04

05

06

07

08

09

10

11
	Turn work piece on lathe

Check parallelism of shaft

Straight turn and step turn work pieces held in chucks and between centres.

Face work piece by straight, stepped and profile facing 

Cut off work piece with parting tools

Turn taper by taper turning tools and attached by weivelling compound rest and by off-setting tail stock 

Knurl plain and cross patterns 

Turn Straight, stepped and profile internal surface using drills and boring bars

Turn eccentric by off-setting work pieces

Cut external and internal “V” square and some single and multi start – threads using lathe tools

Cut external and internal “V” threads using taps and dies

Cut external and internal oil grooves

   
	
	03

03

03

03

02

02

02

02

02

02

02

	EP 02


	04
	01

02

03

04

05

06

07

08
	Operate Drilling Machines 

Acquaning with marking off for drilling. Acquaint with different methods of positioning the work piece prior to drilling

Familiarize with the different types of drills and appropriate selection for the particular job

Acquire knowledge of using drilling machine for internal boring 

Acquire skills in the using of portable electric drills, hand drills and ratchet drills etc. 

Acquire skills in drilling out broken studs and taking out broken drills bits etc.

Acquire skills in identifying and selecting correct size and type of reamers and using them in appropriately drilled holes

Familiarize with the construction of drilling machines and routine maintenance servicing 

Familiarize with tapping by special attachment on the drilling machine


	
	03

02

02

03

03

03

02

02
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 03
	02
	01

02

03

04

05


	WELDING

Orientation to the Welding shop

Identify workshop organization, arrangement of tools and equipment, storage facilities and procedures

Identify workshop and welding hazards special safety precautions and first aid facilities

Identify common metals (eg. Mild steel, steel iron, cast steel, copper, brass, aluminum inspection

Read and interpret workshop drawings

Layout, mark and prepare metals for weldings

   
	04
	03

03

03

03

02
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 03
	02
	01

02

03

04

05

06

07

08
	Set up and use gas welding equipment

Assemble oxy-acetylene welding equipment and test for leaks

Select and install blow pipes, set gas pressures and light flame

Make fusion welds on 1/16” or heavier metal in flat position with and without filler rod

Make corner, flanged, butt square, edge butt, lap and fillet welds on 1/16” or heaver metal

Flame braze small steel assemblies

Braze weld butt, lap and tee fillet joints

Assemble oxy-acetylene and LPG Flame cutting equipment and test for leaks.

Perform liner and circular flame cutting by hand

 
	
	02

02

02

02

02

02

02

02

	EP 03
	03
	01

02

03

04

05


	Set up and operate electric are welding 

Welding equipment
Set up arc welding equipment

Select and install electrodes, adjust current and strike and maintain arc

Make straight runs, including crater filling, with and without weaving

Make a single layer pad on 3/8” or heavier steel plate

Make fillet, lap open corner, and square edge and single vee butt welds on ¼” heavier steel plate

 
	
	02

02

02

02

02

	EP 04
	
	01
	SMITHY AND FOUNDRY WORK

Orientation to blacksmith workshop

Identify blacksmith’s workshop organization arrangement, tools and equipments, storage facilities and procedures

Forge and repair iron and steel items

Orientation to foundry shop


	04
	03

03
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 04
	01
	02


	Identify workshop hazards (eg. At forge ad anvil and from lifting, failing objects, fire, toxicants etc) special safety precaution and devices, and first aid facilities

 
	
	03



	EP 04
	02
	01

02

03

04

05

06
	Forge and repair iron and steel items

Read and interpret workshop drawings

Select metals and heat in furnace

Place metal on anvil and shape by hammering, cutting and punching

Repair or make edged and pointed tools and parts such as chisels, punches, screwdrivers, wedges etc.

Harden and temper tools and metal parts 

Repair metal articles by forging


	
	03

02

02

02

02

02

	EP 04
	03
	01

02

03

04

05


	Orientation to foundry shop

Identify section administrative organization physical layout stores facilities and procedures

Identify workshop hazards (eg. At furnace, in using tools and equipment, and from lifting, falling objects, fire corrosives toxicants, hot metal, metal and dirt particles etc.) 

Safety devices and first aid facilities and practices

Familiarize with tools, equipment and materials used in Foundry

Prepare sand mouldings of solid and hollow parts and cast in aluminum, cast iron or other material
	
	03

03

02

02

02
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 05
	01
	01

02

03

04


	BENCH CARPENTRY

Orientation to carpentry shop 

Identify workshop administrative organization physical layout, stores facilities and procedures

Identify workshop hazards (at work benches, using power tools and equipment and wood working hand tools and from lifting, falling objects, fire explosion, etc) safety devices and first aid facilities and practices

Identify clean maintain, lubricate as required and be conversant with workshop facilities, tools equipment and supplies

Read and interpret construction and material specifications in blue prints, sketches and building plans


	04
	03

03

02

02



	EP 05
	02
	01

02

03

04

05

06

07

08


	Bench Carpentry

Collect specified sizes, types and quantities of timber or other building materials such as plywood fiberboard chipboard etc.

Layout work in accordance with specifications using rulers, framing square, try square, calipers etc.

Mark reference and cutting and assembly lines on materials using pencils, chalk, marking knives, marking gauges, mortising gauges etc.

Saw, chisel, rasp, drill, plane and sand materials to prescribed shapes, dimensions and finish

Cut, dovetail, mortise and tennon, bridle, half lap, housing and wedge and scarfed joints.

Assemble cut and shape materials and join them with nails dowels, woodscrews, glue etc.

Sharpen saw blade teeth, plane irons, chisels, screwdrivers etc.

Maintain and repair wood working hand tools


	
	02

02

02

02

02

02

02

02
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ELECTRICAL POWER ENGINEERING

15.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 06

EP 06
	01
	01

02

03


	FACTORY (ELECTRICAL) INSTALLATION

Orientation 

Familiarize with types and sizes of cables, connectors and conduits

Familiarize with electrical installation, electrical equipment and layout

Familiarize with types and cases of electrical testing and measuring instruments


	16
	01

02

02

	EP 06
	02
	01

02

03

04

05

06
	Electrical installation & wiring

Familiarize with the interpretation of layout plans, circuit and schematic diagrams

Familiarize with dutting, bending, ferming and threading of rigid and flexible conduits

Study the operation of electrical equipment such as switchgear, earth leakage circuit breakers, meters

Identify and study service wiring for lighting and ventilation 

Study testing procedures for electrical installations, rules IEE regulations and code or practice

Check the installation for conformity with the regulations

 
	
	01

02

01

01

01

01


-20-

ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 07
	01
	01

02

03

04

05

06

07

08

09

10

11

12
	POWER GENERATION DISTRIBUTION AND SUBSTATION PRACTICE                                                                                             

Generation of Electric Power (Diesel Plants)

Familiarize with storage, pumping and filtering arrangement of fuel oil

Familiarize with injection pumps, injectors and cylinder arrangements

Study system of air intake

Inspect exhaust arrangements and supercharging

Familiarize with supply, storage, cooling and treatment of cooling and treatment of cooing water

Study bearing arrangements and their lubricants

Study cooling and purification of lubrication oil

Familiarize with generator arrangement (physical and electrical) excitation and control, cooing and protection of generator 

Perform starting up an control of power, voltage and frequency

Familiarize with normal and emergency operations

Perform routine maintenance of electrical and non electrical items of the plant

Perform breakdown maintenance of the relevant items of the pant


	24
	02

02

02

02

02

02

02

02

03

03

02

02
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 07
	01
	01

02

03

04

05

06

07
	Power Distribution (Overhead and Underground)

Familiarize with spans, clearances, line supports, strength of supports, conductors, and insulators framed under the Electricity Act.

Familiarize with different types of materials, accessories, tools and equipment used in erection of lines

Familiarize with quantitative estimation of materials used for lines at different distribution voltages, using different types of line supports and conductors

Study methods and techniques used in erection or poles and struts, binding, burying fixing of stays, fixing of cross arms and insulators and earthling

Perform drawing of conductors, tensioning and fixing and other aspects of line construction. Study and perform testing and commissioning of lines and equipment.

Study and perform testing and commissioning of lines and equipment

Study methods of underground distribution, choice of voltage, choice of cables, type and sizes, choice of terminal equipment such as transformers, switchgear, feeder pillars, bus bars, protection 


	
	02

02

03

02

02

03

02
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 07
	
	08

09

10

11

12


	Study choice of cable routes, distribution, points, substation sites

Study methods of obtaining way leave, acquisition etc. and regulations of local authorities of matters such as clearances from gas and water mains, opening up of roads etc.

Study methods and techniques adopted and equipment used in trenching, cable laying, cable jointing and closing

Perform different aspects of work connected with underground distribution

Perform commissioning and testing of underground cables including fault location
	
	02

02

02

02

03



	EP 07
	03
	01

02

03

04

05

06


	Distribution substation practice

Study layout and design of different types of substation at different voltages and capacity

Familiarize with accessories, tools and equipment used in construction

Study and perform wherever possible installation of different types of circuit breakers, switches, lighting arresters, transformers, bus bars, feeder cables, O/H lines, meters and metering equipment

Study earthling methods and installation of earthling electrodes

Study quantitative estimation of equipment used in different types of substation

Study and perform testing and commissioning tests

 
	
	02

02

02

02

03

03


-23-

ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 07
	03


	07


	Study and perform protective routine maintenance and breakdown maintenance including record keeping adherence to safety rules and regulations stipulated.


	
	02

	EP 08

EP 08
	01
	01

02

03
	Installation Maintenance and repair or electrical equipment /systems  

Orientation

Identify types, sizes and ratings of wires, cables, connectors and conduits

Identify types and uses of electrical measuring and testing instruments 

Identify various types and purposes of industrial and domestic electrical equipment and systems and the physical layout for electrical installations for factories, building locomotives motor vehicles, boats etc.


	24
	02

03

03

	EP 08
	02
	01

02

03

04

05
	Install electrical equipment and systems

Read and interpret blue prints, layout plans, circuit diagrams and schematics

Select appropriate type and size of electrical wiring or cables, connectors and conduits

Cut, bend, form and thread conduit

Saw, drill or cut required openings and recesses in floors, walls or ceilings 

Install, join and secure rigid and flexible conduit according to layout plans


	
	03

03

02

02

02
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 08
	02


	06

07

08

09

10

11

12

13

14


	Pull in wire and cables

Install, open wiring and cables according to layout plan and secure in position

Join or connect conductors by splices, terminals, connectors etc. and solder as required

Apply insulating tapes, liquids, paints, varnishes etc.

Check electrical equipment foundations for levelness with hydrostatic or spirit level and level as required

Install and connect motors, generators welding machines etc.

Fit and align pulleys belts, gears, splines, shafts, half coupling etc.

Install and connect switches, push buttons, transformers, switchgears, switchboard meters, fuses, circuit breakers, and magnetic controls, overload devices etc.

Install and connect incandescent, fluorescent and vapour lamps, ceiling fans, exhaust fans, air-conditioning units etc.

   
	
	02

02

02

02

03

03

03

03

03

	EP 08
	03
	01

02
	Inspect and test electrical equipment and systems

Test electrical systems and equipment for continuity, open & short circuits, ground faults, and insulation break down using test lights, voltmeters, ammeters & megger

Inspect installations and connections of electrical wiring and cables, conduits, protection and control devices and equipment for conformity with the IEE and Sri Lanka Electrical Act. Regulations and Code of Practice


	
	03

03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 08
	03


	03

04


	Operate electrical systems and equipment and perform operational checks and services

Measure and calculate resistance, current, voltage power frequency, phase and speed.

   
	
	03

03

	EP 08
	04
	01

02

03

04

05

06

07
	Maintain and repair electrical systems and equipment

Locate and correct faults in electrical systems and equipment

Maintain and repair, push buttons and switches, switch gear, switch board meters, fuses, circuit breakers and overload switches

Connect, service and maintain dry cells and batteries and storage cells and batteries (Lead acid, alkaline etc..)

Clean, inspect, service and repair domestic appliances, eg. Electric irons, kettles, cookers, heaters, polishers, washing machines, refrigerators etc.

Inspect service and repair charging systems 

Clean, inspect, service repair and test relays ad protection devices

Clean, inspect, service repair and calibrate electrical measuring and test instruments 


	
	03

02

03

03

03

03

03

	EP 09
	01
	01
	Maintenance / Repair of Electrical Machines                                        

Orientation to electric motor and generator repair section

Identify section organization, arrangement, storage facilities and procedures.


	08
	03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 09
	01


	02

03


	Identify section hazards (eg. at work benches, in using tools and equipment, and from falling objects, lifting electrical insulations, fire explosion, toxicants, corrosives etc..) safety devices and first aid facilities and practices

Read and interpret electrical system component and equipment manufacturer’s service manuals, part catalogues and specifications tables, charts, diagrams etc.

  
	
	03

03

	EP 09
	02
	01

02

03
	Maintenance of tools, equipment and supplies

Identify types, uses and locations of tools, equipment and supplies

Clean, repair and maintain section tools and equipment

Maintain section records


	
	03

03

03

	EP 09
	03
	01

02

03

04

05
	Service and maintain motors and generators

Clean motor or generator housings

Check bearings and bushings for wear and lubricate as required

Use electrical measuring instruments to check insulation, supply voltage current and power and power factor of motors and identify defects

Run motors and generators, check for speed, noise heat and any other defects

Check, adjust, repair or replace drive belts, flexible couplings, chains and sprockets and lubricate as required. 


	
	03

03

03

03

03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 09
	03


	06

07
	Check commutators and brushes for excessive arcing and wear 

Check brush pressure


	
	03

03

	EP 09
	04
	01

02

03

04

05

06

07

08

09

10
	Inspect, service and repair electric motor and generator

Identify types and specific purposes of electric motors and generators

Check name plate and identify types, sizes, speeds and current ratings of motors and generators

Dismantle, clean, and inspect motors and generators and service, repair or replace faulty components

Check bearings and bushings for play and wear and repair or replace as necessary

Test field windings, armatures and stator windings for short circuits, open circuits and ground faults

Rewind DC armatures in lap and wave windings using correct gauge and length (No. of turns of wire)

Rewind DC motor field coils, rotors and stators of AC single/poly phase motors and generators

Skim and undercut, commutators, skim slip rings, seat brushes and adjust brush position of DC machines

Insulate, bake and varnish armatures, stators, rotors and field coils etc..

Use electrical measuring instruments to measure armature, and field-winding, insulation resistance and dielectric strength


	
	03

03

03

03

03

03

03

33

03

03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 10
	01


	01

02

03

04

05
	Electronic Practice

Orientation to electronic service shop

Identify workshop administrative organization, physical layout, rules and regulations, tools and equipment stores facilities and procedures

Identify workshop hazards (eg. At work benches in using tools and equipment and from lifting and folling objects, fire toxics, explosives, corrosive, metal and dirt particles)

Clean, maintain and lubricate tools and equipment as required and be conversant with workshop facilities and supplies

Identify use of commonly used tools in electronics (eg. Soldering iron, pliers nippers screw drivers)

Read and interpret workshop drawings

 
	06
	03

03

03

03

03



	EP 10
	02
	01

02

03

04

05

06

07

08
	Practice soldering

Clean and prepare surfaces for soldering 

Study correct selection and handling of soldering iron for different work

Select correct solder for soldering 

Solder components using irons

Solder components to printed circuit board

Desolder components using desoldering gun and/or soldering iron

Solder maintenance components using low wattage/voltage soldering irons

Solder and desolder ICs


	
	02

02

02

02

02

02

02

02
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 10
	03
	01

02

03

04

05

06

07

08

09
	Identify resistors, capacitors, inductors and their behaviour when combined

Identify types of resistors, their values, colour code and understand power ratings

Measure voltage across resistors

Measure current through resistors

Measure resistance using and Ohm meter

Identify various types of capacitors with respect to their values and working voltage

Test capacitors for leakage

Test capacitors for charging and discharging using a multimeter

Identify various types of inductors and test continuity of windings using Ohm meter 

Measure input and output voltages and currents in simple transformers

  
	
	02

02

02

02

02

02

02

02

02

	EP 10
	04
	01

02

03
	Identify, and test basic semiconductors

Identify and test the basic semiconductors diodes (eg. Detector diodes, power rectifier diodes and zener diodes)

Identify and test PNP and NPN transistors with Ohm meter 

Test transistor using transistor checker


	
	02

02

02

	EP 10
	05
	01

02

03


	Examine the operation of basic power supplies and amplifiers

Identify various types of batteries used in electronic equipment

Assemble a half wave rectifier and test the circuit using a multimeter

Identify choke input filter and capacitor input filter


	
	02

02

02
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ELECTRICAL POWER ENGINEERING

16.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 10
	05
	04

05

06

07

08

09

10

11

12


	Examine the operation of basic power supplies and amplifiers

Construct a full wave rectifier and test the circuit using a multimeter

Construct a bridge rectifier circuit and determine the methods to test the circuit with an Ohm meter

Construct a voltage doublers circuit and test voltage across capacitors

Understand and assemble common emitter amplifier circuit 

Test common emitter amplifier collector voltage, emitter base voltage and voltage across emitter resistor

Test common emitter amplifier collector current, emitter current and effect to temperature on collect or current 

Understand and assemble a two transistor common emitter amplifier

Identify and understand common base amplifier

Identify and understand common collector amplifier


	
	02

02

02

02

02

02

02

02

02



	EP 10
	06
	01
	Observe the effects of loop gain

Learn to identify control system components such as transducers, forward path gain, feedback gain, closed loop gain


	
	02

	EP 10
	07
	01

02
	Recognize the principles of common transducers

Understand the construction of electrical transducers for the measurement of pressure temperature, displacement, velocity and acceleration etc.

Familiarize with statistic calibration techniques for transducers


	
	02

02

	EP 10
	08
	01
	Observe fault location and correction techniques of transducers and other components of control systems 

Learn identify and describe types of faults and fault 


	
	02
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ELECTRONIC ENGINEERING

16.       
Training Modules (Contd.)

PHASE I – BASIC TRAINING

	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 11
	01
	01

02

03

04

05

06

07


	Service and Repair Automotive Electrical Systems

Service and repair starting systems for internal combustion engines

Remove and install starting motors

Diagnose starting system faults

Overhaul and bench test starting motors

Turn starting motors commutators and seat brushes

Test and recondition, or replace starting motor solenoids, switches and safety switches 

Test, remove, clean, inspect, charge and install batteries

Inspect and recondition or replace battery cables and clean terminals


	06
	03

03

03

03

03

03

03



	EP 11
	02
	01

02

03

04

05

06

07

08

09

10


	Service and repair spark ignition systems

Diagnose ignition system faults

Inspect primary and secondary ignition wiring and recondition or replace as required.

Remove and install spark plugs 

Clean, inspect gap and test spark plugs 

Test coil and replace as required

Remove, overhaul, bench test and install distributors

Test condensers and renew or recondition breaker points and condensers as required

Check pneumatic and mechanical advance mechanism and set ignition timing

Clean, inspect and recondition or replace distributor caps and rotors as required

Check and recondition or replace ignition switches and ballast resistors

 
	
	03

03

03

03

03

03

03

03

03

03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules
	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 11
	03
	01

02

03

04

05

06

07

08

09

10
	Service and repair charging systems in automotive

Diagnose charging system faults

Test charging system voltage, current and resistance

Remove and install generators and alternators 

Check armatures for short circuits, open and grounds and rewind as required

Test, renew or reinsulated field coils as required

Overhaul and bench test generators and alternators

Turn commutators and seat brushes

Recondition or replace circuit breakers and voltage and current regulators

Test and adjust circuit breakers and voltage and current regulators

Check charge indicators and circuits and recondition or replace as required


	
	03

03

03

03

03

03

03

03

03

03

	EP 11
	04
	01

02

03

04

05

06

07
	Service and repair lighting systems in automotives

Diagnose lighting system faults

Check lighting system wiring and connectors and recondition or replace as required

Check bulbs, fuses and relays and replace as required

Check and recondition or replace light switches and dimmer switches

Check and recondition or replace, directional signal switches and flasher units

Remove and replace lamp receptacles and lenses

Focus and replace lamp receptacles and lenses


	
	03

03

03

03

03

03

03



	EP 11
	05
	01

02

03

04

05

06
	Service and repair electrical accessories and gauges

Diagnose faults

Remove, overhaul, install and adjust electric wind shield wipers, power window lift motors and other electric motors

Check and recondition or replace electric horns gauges and instruments

Check repair and adjust electric horns

Check and recondition or replace horn switches and relays

Remove, overhaul, check and install electrical fuel pump.


	
	03

03

03

03

03

03
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ELECTRICAL POWER ENGINEERING

PHASE II AND III – GENERAL AND SPECIALIZED TRAINING

16.
Training Modules
	MES
	MU
	ITEM NO.
	PRACTICE
	WKS
	LP

	EP 12
	01


	01

02

03

04

05

06

07

08

09

10
	Technical Office

Personnel Management

Consult superior officer and obtain directives and indications of policy to be followed

Organize and co-ordinate work with the other work shops

Maintain attendance and leave particulars, time card etc. of workers

Make decisions on routine technical matters

Interpret policies to workers and enforce safety regulations

Recommend or initiate personnel action such as promotions, transfers, discharges and disciplinary measures

Study production programme and estimate manpower requirements

Estimate supplies and materials needed and make requisitions

Establish or adjust work procedures to meet production schedules

Analyze and resolve labour problems


	04
	03

03

03

03

03

03

03

03

03

03

	EP 12
	02
	01

02

03

04

05

06


	Technical Procedure and Practices

Read and interpret workshop drawings, parts catalogues, instruction sheets, technical literature etc.

Prepare detailed estimates of quantities and lists of materials and labour 

Write job orders and order space and materials

Maintain stores and control inventories

Prepare working plans and detail drawings

Prepare charts and working drawings


	
	03

03

03

03

03

03

	EP 12
	03
	01

02

03

04

05

06
	Supervision of workers

Exercise technical supervision and control 

Provide technical guidance to workers

Analyse and resolve workers problems

Assign duties to workers

Inspect and test completed work to ensure compliance with specifications and safety standards

Supervise execution of management policies, maintenance of tools equipment and facilities and conservation of materials


	
	03

03

03

03

03

03
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