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1 Introduction

TheElectrical powerand constructiorindustry isone of the leading businesses in Pakistan as well as in Middle East and otlsef plagt world. The industrial
growth has created a demand for skilled manpower in Pakistan and abkteaty industries are heavily dependent on electrical power and subsequently on
skilled Industrial Electrical Techniciaidectrical Technician play vial role in theelectricalinstallatiors repairs, generatioand mairienance of electrical
equipment GPATI training scheme has been developed in such a way that training sequences will be in acémiermnocational institute),anplimented
by on thejob training (OJT) phases on the premises of the employers. The basic course split between training at the instituteéisabB@30JHalf of the
course time will spent at the Vocational Training Institute and the other half will be spent doin@@pLirpose of this training program is toain electrical
technician trademan, whoare specializedto perform installaion of new electrical systemsjadjnoseelectrical faults, repairelectrical faults, services and
maintenance ofalready installecklectricalequipmentat domestic and industrial leveTheobject of this training islso to trainthe trainee as per industry
requirements and standards. After this training program tramskall be able to perform the selection efectric materials, nstallationof electrical wiring
(domestic and industrial) estimatj, planning, repairing, and troubleshootimgd other associated accessoriascordingto the drawingstandardsand
specificatiors. This has created an opportunity for skill training i freld of Electrical Techniciatndustrial Electriciato meet the evergrowing demand of
industry. As a consequence, this course has been designed and developed to achieve the objectives of providing applispriate sk

After completion of vocationairaining the graduates will have a good balance of technical knowledge, skills, attitude and work experiences, which are the
essential elements of any industry. Further, as GPATI is simultaneously integrating work experience thithiegbloiraining, tle graduates will be able to

use the latest technologies to achieve new levels of expertise. This course has beeedlas@jdeveloped to achieve its objectives of providing appropriate
skills

1.1 Overal Course Obijective

1. The aim of this program is to prodel employable Electrical Technician who could provide intermedhatallatiors, repails and maintenanceservices
in the field ofelectrical,including one year on job training at any electrical factory or organization. In addition, this program aims to prepare
unemployed youth to find employment in the industries or to enable them in becoming successful as entrefreagunne objective oftiis course
of is to develop and enhance the skill level of the incumbent in the industry.

2. The training program shall be organized in a training institute where the relevant measurement equipment and faculigble avail

3. The training program shall enaltlee student to enhance their technical skills and to pursue a career path with focus on electrical field as an Electrical
Technician either in the industry or as a s&liployed by having own electrical workshop.

4. The training program shall enable the stund to pursue an electrical technician career path with greater employment skills.

5. The training program shall iroducedskilled worker andvould help to reduce unemployment and poverty in the society.



6. To produce a capable &skillful workforce as requingdhe prevailing market demandis Electrical field

7. To produce work safely, effectively and hygienicalliglectric works

8. To develop ability among the trainees to work in a team environment.

9. To develop characteristics among the trainees such asel&lhce, reliability, responsibility and ability to lead the program in electrical field.
10. To give competency ithe field ofElectrical technologgind its associated elements.

11.¢2 SadroftAak O22NRAYIFGA2Y Y2y 3 S \iudia?résSukR develognemifirdgidds. | YR I2 FSNY YSy i

12. This training program will provide opportunity to those who want to equip themselves with such knowledge and skills whiehhefibful for their
employment after completing this training of 24 months (12 monthsstitute and 12 months on the job training in a company/industry) and would
enable them to start their own business with professional approach.

13. Further, this Curriculum is developed by considering the requirements of local and international market amd theettade enabling the passuts to
meet the job market to reduce the shortage of Sepkilled and Skilled workers in the area.

14. Provide technical and vocational training basis which reflects the requirements of the industry.

1.2 CourseCompetencies
After completion of training the trainees will be able to:
U Develop professionalism associated with the Electrical Technician trade;
Maintain Safety;
Interpret Drawings and Layout Electrical Wiring;
Maintain Tools & Equipment;
Install Wiring;
Perform Installatios and Assembling of Electrical Appliance / items;
Install Electrical Appliancégquipment
Perform Lockout Tag out (LOTO)
Check machine condition through sensory (senses)
Performinspection ofTools,Equipment and installations
Fill in Preventive mainteance Performa as per Requirement
Repair / Replace Faulty Parts
Maintain record of spare parts for back up services
Read / Interpret Drawing (Civil, Electrical & communications)
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Perform Wiring (Domestic & Industrial), termination and tagging
Perform Wire Dressing

Perform Checking & Testing of electrical wiring

Read / Interpret Electrical Layout

Arrange Resources (e.g. Power Supply, Tools & Equipment) for electrical equipment installation/dismantling
Perform Electrical Panel Installation

Perform Cable Dismantling

Perform Electrical Appliances Installation

Perform Electrical equipment Dismantling

Perform Earthing

Provide Power Supply to machine

[enti et S A e 0 A o A o A ot ot 2 e A e

1.3 Job (pportunities
The pass out of this course would be able to:

Work in small & big constructiamits as building electricianr electrical technicians
Work as Electrical Tenftian in an electricalompany / organization

Work as electrician with construction contractor

Work as Electrical Technician in Power plants.

Work as lineman /Forman WAPDA Railways and other State departments.
Work as Electrical Technician Td&hn atomic energy.

Workas generator operatoin any @vt. organization.

Workas Electrical Technician abroad.

Work as Electrical Technician &rtilizer industry

Work asElectrical Technician irnemical industry

Work as Electra Technician inugar industry.

Be selfemployed by having his own electrical / wiring workshop.

[ oI en-E et et AR e et et e et et N e e

1.4 TraineeEntry Level
Individuals who wish to enter this course of study have to comply againgolbeving criteria:



0 Grade 10 (Matric) or equivalent;
U Satisfactory completion of appropriate admission assessment test.

1.5 Minimum Qualification of Trainer
Trainers who wish to offer this program should meet one of the following requirements:

i
i
i

B.ScEngineering and 2 years of relevant industry experience; or
B-Tech and 2 years of relevant industry experience; or
Diploma Associate Engineer (DAE) and 5 years relevant industry experience

Trainers offering this program must be computer literate and beveosant with the delivery of competendyased education and training (CBET

1.6 TeachingStrategiesn aCompetencyBased Environment

Training in a competendyased environment differs from the traditional method of training delivery. It is based on deforagatency standards, which are
industry oriented.

The traditional role of a traineis changedand shifts towards the facilitation of training. A facilitator in CBET encourages and assists trainees to learn for
themselves. Trainees are likely to work nowps (pairs) and all doing something different. Some are doing practical tasks in the workshop, some writing, some
not even in the classroom or workshop but in another part of the building using specialist equipment, working on compguateres#arch othe Internet or

the library. As trainees learn at different pace they might well be at different stages in their learning, thus learnig tailsted to suit individual needs.

The following facilitation methods (teaching strategies) are generally@radlin CBET programs

i

Direct Instruction Method:This might be effective when introducing a new topic to a larger group of trainees in a relative short amount of time. In
most cases this method reliesonoeger @ O2YYdzy AOF A2y > KSyOS (GKSNB I NB f AYA( SRding LILI2Z NI dzy

Discussion MethodThis allows trainees to actively participate in sharing knowledge and ideas. It will help the trainer to determine wztieestr
understand the contert of the topic. On the other hand, there is a possibility of strayingiayffc under discussion and some trainees dominating
others on their views.

Small Group MethodPairing trainees to help and learn from each other often results in faster knowledge/skill transfer than with the whol&latass
physical arrangement of thelassroom/workshop and individual assessment may be challenging. Analogy method should be in corporate.



U Problem Solving MethodThis is a verygpular teaching strategy for GBTrainees are challeimg and are usually highly motivated when they gain
new knowledge and skills by solving problems (Contingency skills). Trainees develop critical thinking skills and the alafityttorew learning
situations (Transfer skills). It might be time consuné@strainees sometimes work individually, they mayt tearn all the things that they are expected
to learn.

U Research MethodThis is used for workshops and laboratory tasks, field experiments, and case studies. It encourages trainees to investigdite a
answers for themselves arlitically evaluate iformation. It however require®t of time and careful planning of research projects for the trainee.

1.7 Medium of Instructions
U Urdu, local languages and/or English

1.8 Sequence andeliveryof the Modules
The curriculum for Electrical TechniciatNVQF leve2, consists of fourteen (14) modules. The delivery of the modules (sequence) is suggested as follows:

Module 1:Maintain Safety

Module 2:Perform Electrical Preventive Maintenance Operations (EPM)
Module 3: Perform Electrical Wiring

Module 4:Install Eletrical System

Module 5:Perform Troubleshooting

Module 6:Repair Electrical Equipment

Module 7:Implement Energy Management Measures
Module 8:Implement renewable energy system
Module 9: Apply Noise Prevention Measures

Module 10:Implement Waste Management Measures
Module 11: Develop Professionalism

Module 12: Computer Skills

Module 13: English Language Skills |

Module 14: English Language Skills 1l



Module 15: OJH
Module 16: OJTHI

Learning units within these modules candivered interchangeably as staatbne moduls or in an integrated approach.

1.9 Sequence of Moduls

Training in Training Centet2 Months;

On the Job Training (OJT) in a compd@/months

Phasel; Basidnstitutional
Learning

Phaselll: Advanced
Institutional Learning

Phasell: Basic OJT

PhaselV: advanced OJT

Revision in Training
Centre 23 Weeks

Module 1- Maintain Safety

Module 2- Perform
Electrical Preventive
Maintenance Operations
(EPM)

Module 3Perform
Electrical Wiring

Module 7:Implement
Energy Management
Measures

Module 9: Apply Noise
Prevention Measures

Module 12-Computer Skills

Module 13-English

Module 4-:Install Electrical
System

Module 5:Perform
Troubleshooting

Module 6-:Repair Electrical
Equipment

Module 8:Implement
renewable energy system

Module 10:Implement
Waste Management
Measures

Module 11- Develop
Professionalism

Module 14- English
Language Skil$

Module 15: OJTc |

Company orientation,
HSBEprocedures &
Regulations, Material
Used & their selection,
PPE, Health Safety &
Environment, Overview
of workplace as well as
Equipment, Inspect the
machine/equipment by
using sense, control
different equipment,
motors direction motor
control, vibration
control, tempeature
Sensors, noise sensors
star.

Module 16: OJTc |

Review of OJq |,
procedures and regulations
of the company, Material use
and their selectionDomestic
wiring ,industrial wiring,
control wiring, types of
wiring concealed wiring
,open wiring

conduit ducts wiring ,bus
way ,Bus bar connections
,prepare wiring plan, inspect
quality of

cable, Star delta panel wiring
DOL panel wiring ,ATS pane
wiring ,reverse forward
circuit wiring

Review & Preparation
for final Assessment

1C



Language Skills Single phase and threg , power circuit wiring, HT, LT|
phase motor wirings technigue&epair
maintenance, Electrical Equipment Perforn
generator service, CT | Troubleshooting t, Install
and PT uses, measure| ElectricalDevelop

electrical parameters | Professionalism

Measure energy Calculate required capacity (¢

consumption of a solar P\&system
machine using power
analyzer, Calculate
electricity cost per unit of
mackhine production
Measure noise level at a
workstation

1.10 Duration of the course
The proposed curriculum is composed of 14 modules, which will be delivere@48@hours
The distribution of training hours is as follows:

a) Total Training hours = 3483Hours
b) Theory = 683Hourg20%)
c) Practical = 2800Hours (80%)

11



2 Overview about the programme (Electrical Technician

Timeframe of

Module Title Learning Units Theory hours Workshop hours
modules
Module 1 1. Apply personal safety measures
Maintain Safety 2. Apply workplace safety measures
3. Follow Work Permit 60hrs 100hr 160hrs
4. Maintain Safety of Wiring & Cables
5. Perform Lockout Tag out (LOTO)
Module 2 1. Check machine condition through sensors
Perform Electrical 2. Perform Inspection with Tools & Equipment
Preventive 3. Fillin Preventive maintenance Performa as per
Maintenance Requirement 75hrs 200hrs 275hrs
Operations (EPM) 4. Repair / Replace Faulty Parts of Equipment
5. Maintain record of spare parts for back up
services
Module 3 1. Read/ Interpret Drawing
Perform Electrical 2. ArrangeResources for electrical wiring
Wiring 3. Perf(.er.Wmng (Domestlc & Industrial), 60hrs 160hrs 220hrs
termination and tagging
4. Perform Wire Dressing
5. Perform Checking & Testing of electrical wiring
Module 4 1. Read/ Interpret Electrical Layout
Install Electrical 2. Arrange Resources (e.g. Power Supply, Tools
System Equipment) for electrical equipment
installation/dismantling 80hrs 280hrs 360hrs
3. Perform Electrical Panel Installation
4. Perform Cable Installation
5. Perform Cable Dismantling




6. Perform Electrical ppliances Installation

7. Perform Electricaldtiipment Dismantling

8. Perform Earthing

9. Provide Power Supply toddhine
Module 5 1. Obtain Problem Specific Documents (Instructio
Perform Manual, Work Order)
Troubleshooting 2. Perform Fault Diagnosis of the 45hrs 100hrs 145hrs

job/machine/equipment (electrical, mechanical,
instrumental) Perform post soldering inspection

Module 6 1. Repair / Replace faulty Components/parts of
Repglr Electrical electrical equment/mgchme/job 45hrs 120hrs 165hrs
Equipment 2. Prepare Work Completion Report
Module 7 1. Measure energy use and consumption
Implement Energy 2. Perform elec-tl-rlcal energy cost calculation 28hrs 5ohrs 80hrs
Management 3. Report identified energy losses
Measures
Module 8 1. Identify type of solar energy system as per
Implement requirement
renewable energy 2. Calculate sizing and select suitable site for sol 40hrs 96hrs 136hrs
system energy system

3. Install & commission solar energystem
Module 9 1. Carry out noise survey of workplace
Apply Noise 2. Rank areas for noise according to NEQS 6hrs 16hrs 22hrs
Prevention Measures 3. Report assessed noise control measures
Module 10 1. categorize electrical system and component
Implement Waste wastages ANrS 16hrs 40hrs
Management 2. Take measures to control wastage
Measures

13



Module 11
Develop
Professionalism

W n

Plan the task based on the work permit
Evaluate quality of work

Communicate with others in Urdu and English i
appropriate terms

Upgrade professional skills and knowledge

65hrs

00hrs

65hrs

Module 12
Computer Skills

Introduction to Computer

MSWord (Basic to Intermediate)
MS-Excel (Basic to Intermediate)
MSPowerPoint (Basic to Intermediate)

50hrs

60hrs

110hrs

Module 13
English Language
Skills |

PlA 0N PR

. Introduction toReading Part HlUnderstanding

. Introduction to Reading Part MReading for Key

Introduction to Listening Part-Listening to
Match Information

Introduction to Listening PartListening to
Respond

Introduction to Listening Part HFollowing
Conversations

Introduction to Listening Part NListening for Key
Information

Introduction to Reading PartiReading to
Understand the Sequence of a Text
Introduction to Reading PartdUnderstanding
the Text Structures

the Purpose of Text

information

60hrs

00hrs

60 hrs

Module 14:
English Language

. Introduction to Writing Part {Completing a form
. Introduction to Writing Part HCorrecting errors

45hrs

Ohrs

45hrs

14



Skills 11 . Introduction to Writing Part IH-Communicating
ideas and information
. Introduction to Writing Part IVWVriting a text
. Introduction to Speaking Partlhtroduction to
language
. Introduction to Speaking Part-Bocial situations
. Introduction to Speaking Part 11l exchanging
information and opinion
. Introduction to Speaking Part FPresenting a
topic
Module 15
o7 Ohrs 800hrs 800hrs
g?%tl"e 16 Ohrs 800hrs 800hrs

15



3 Electrical Technicia Curriculum Contents

Module 1:

Maintain Safety

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

I Maintain Personal Safety

1 Maintain Safety atWorkplace
1 Maintain Safety of Tools & Equipment
1 Maintain Safety of Wiring & Cables
1 Perform Lockout Tag out (LOTO)
Duration: Total: 160hours | Theory: 60 hours | Practice: 100hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Identify hazards associated |  Type of injuries Total Non Consumable Theory
Maintain Personal with ta.sks (task h.azards T Minor injuries and major 50Hrs | 9 Helmets, Classroom
analysis) and their removal injuries
Safety according to standard format Define Henrik tri | Theory 1 safety shoes

1 De mg enrik triangle 1 safety goggles,

9 Precautionary measures an|  20Hrs 1 gloves Practical
there to applications to Practical | { ear plugs, Lab
prevent. 9 face masks

1 Practical exercises related § S0Hrs T Workshop

9 first aid kit,
personal safety

1 safety belts,

9 overall,

16




1.2 Interpret work permit in
terms of working conditions
correctly.

1 Identify basic hazards
associated with
- Falling hazards
- Fire
- Slipping of tools
Short circuits
1 Interpret work permit
requirements
- Drawings
- Layouts
- Symbols

1 Requirements for a safe
working environment.
1 Exercises for interpret

- Drawings

- Layouts

- Symbols

- work permit

1.3 Select personal protective
equipment (PPES) in terms ¢
type and quantity according
to work permit.

1 Types of personal

protective equipment(PPES)
- gloves

safety shoes

safety helmet

- Goggles

Safety belts

1 Usage of (PPES)

9 Importance of ( PPES)

1 fire suit (if necessary),
radiation films,

1 different types of fire
extinguishers,

1 fire hydrants,

1 fire drills (emergency
response),

1 training manuals related
to Task Hazards Analysi
(THA) and Henric Triang

9 Animation of states of
matter

17




9 Practical use of PPEs

1.4 Ensure normal functioning
of personal protective
equipment at the time of
selection

1 Selection of (PPESs)

1 Importance of insulated
gloves and shoes at work
environment.

1 Issues which may arise whe
using damaged safety
gloves.

9 Ensure insulation check

1.5 Followstandard operating
procedures while using
(PPEs).

1 obtain safety and other
regulatory requirements
associated with PPEs

1 Safety requirements,
specifications, Hazard
identifications using (PPESs)

9 OHS procedures.

1.6 EnsuréPPEs) is cleaned and
stored at designated place.

9 Importance of safe working
placeenvironment.

1 Risk assessment and contry
processes.

1 Importance of cleaned and
insulated PPEs

1 Place safety gloves at

18




proper/appropriate location
after using them.

19




Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Perform removal of hazards| | Safety requirements, and Total | { Fire extinguisher Theory
Maintain Safety at according to SOP Hazard identifications 30Hrs | T Fire hydrants, Classroom
Workplace 1 Importance ofSOP &afe Theory T S.moke detectors,
working environment. T Fire alarm
10Hrs |  Emergency exit plan, Practical
T Common hazards practical | PPES: barriers with Lab
- Insulation breaks of barricadingtape,
cable 20Hrs Earthquake detectors Workshop
- Guarding or 1 SOP for safety
identification of live
parts
- Grounding
- - Electric spark
Lake ofself
protection
equipment uses
- Unawareness

9 Fre alarm, smoke detectors

1 Precautions to prevent
electrical hazards/shocks

9 First aid treatment of
electric shock

9 Practical exercises for First
aid treatment

20




2.2 Barricade work area to
restrict entry of unconcerned
people

9 5s tools

- sort

- Setin order
- Shine

- Standardize
- Sustain

1 site work requirements

1 Use safetysigns and symbol
at work area

1 Display restrict signs and
symbols

9 Lockout procedures

9 Practical exercises related
work activity

2.3 Keep workplace clean and
tidy

9 Different safety signs and
symbols use at workplace

9 Importance of cleaning and
housekeeping

9 Process and procedure to
get the work permit

9 Practical exercises for
cleaningat workplace

21




Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1Select right tools specific to | { Purpose of tools and Total All tools & equipment, Theory
Maintain Safety of Tools job equipment 20Hrs | safety manuals, SOPs, Classroom
& Equipment 1 Use of safety tools, Theory
equipmentand instruments
5 Hrs Practical
1 Selection of tools and _
equipment for specific job Practical Lab
15Hrs Workshop

1 Practical exercises related t
work activity

3.2 Clean tools and equipment
after usage for inspection

1 Importance of cleaning

1 Types of toolequipment
and materials

1 Cleaning and housekeeping
requirements

9 OHSequirements for tools
and equipment

22




3.3Place tools and equipment at
safe and designated location

1 Identify the safety and
other regularity
requirements foruse and
placingtools andequipment

1 Keep tools an@quipment
at appropriate location.

1 Practical exercises related t
work activity

3.4 Verify the readings of
instruments against
calibrated instrument

1 Calibrations of tools and
equipment
1 Adjustments and
calibration techniques for
instruments
1 Practical exercises for
measuringelectrical
parameters
- Current
- Voltages
- Resistance
- Frequency

1 Power

23




Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUA4: 4.1 Select the cable according to 9 Define the term Total 9 Cable ampacity Theory
Maintain Safety of Wiring connected load - Wire 25Hrs | { [cable& chart , thermal Classroom
& Cables - Cable Theory imager, temperature
. gun,
1 Interpret ampacity chart for 5 Hrs Practical
cable i Megger,
Practical Lab
9 Types of wring and other 9 clamp meter,
20Hrs Workshop

regulatory requirements
1 Load calculation

1 Factor influencing the
selection of cable

- Voltage

- Current

- Size of cable
- Length

- Temperature

9 voltmeter
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9 Types of cables with respeq
to insulations

9 Short circuit in cables
9 Environmental effect
1 Practical exercises related t
work activity
- Load calculation
- Short circuits

1 selection of cable

4.2 Select safe route and layout
for cabling

1 Interpret drawings &ayouts
1 Type and size of cables
9 Mounting of cable

9 Describe the need of
separate route for power
and communication cables

1 Implement the relevant
statutory regulations for
laying cables

9 Identify and obtain safety
hazards and other regularity
requirements

9 Practical exercises related t
work activity
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4.3 Joint cables according to loa(

_ 9 Use proper tools and
and surroundings

equipmentfor jointing

9 Implements the safety
regulation involved in joints
and terminations

1 Types of joints
- Simple joints
- Twist joints
- Married joints
- T+oints
- Retina joints

1 Applications of joints

9 Explain Different type of
insulation and sheaths




4.4 Ensure the earthing of cable
channels

1 Identify and obtain safety

1 hazards and other regularity
requirements forearthing

9 Importance of earthing
1 Neutral phase fault

1 Earthingrequirements
1 Purpose of earthing

9 Practical exercises related t
work activity

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUS5: 5.1 Follow instructions 9 Procedure for LOTO Total 1 Electrical drawing
Perform Lockout Tag out mentionedon work permit | § Five security rule associate( o5y 1 Work permit
for LOTO with LOTO
(LOTOQ . Theor lock
- disconnect completely; Y | Tlocks, tags
- secure against re 10Hrs | qsigns
connection; Practical
- verify that the TPPEs
installation is dead; 15Hrs

- carry out earthing and
short-circuiting; and

- Provideprotection
against adjacent live

parts.
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9 Regularity requirements for
LOTO

5.2 Select relevant circuit
breaker to power off the
worked area

9 Fault identifications
techniques.

1 Disconnect the supply

9 Troubleshoot the system

1 Inspectelectrical
parameters

1 Change faulty parts

9 Practical exercises related t
work activity

5.3 Use PPEs according to worl
requirement

9 Maintain PPEs for specific
job

1 Identify and obtain safety
hazards and other regularity
for work requirements

9 Practical exercises related t
work activity

5.4 Display work permit at visible
place

1 Follow the company SOPs

1 Display work permit at
appropriate place
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1 Need Regularity
requirements and
specification for work
permit

5.5 Unlock LOTO and report to
person concerned.

9 Unlock procedures for LOT(

1 Importance for documents
and reports

5.6 Dry run the machine after
removal of LOTO

9 Test run for machine after
LOTO

9 Check electrical function an
other requirement

1 obtain safety hazards and
other regularity

9 Practical exercises related t
work activity
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Module 2:

Perform Electrical Preventive Maintenance Operations (EPM)

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

1 Check machine condition through sensory

1 Perform Inspection with Tools & Equipment
T Fillin Preventive maintenance Performa as per Requirement
1 Repair / Replace Faulty Parts of Equipment
I Maintain record of spare parts for back up services
Duration: Total: 275hours | Theory: 75hours | Practice: 200hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Demonstrate knowledge of | I Definition of matter Total Non Consumable Theory
Check machine conditiof ~ €'€ctron theory l D?ﬁerent states of matter AO0Hrs | § Oscilloscope Classroom
through sensory with examples 1 Digital clamp meter
1 Definition of atom, moleculg Theory
4 el ' 9 Generator _
. in gement el 15Hrs 1 Multi Meter Practical
tomic structure and shells ,
Practical Lab
1l Description of proton, Consumable
electron and neutron 25Hrs Workshop

9 Definition of valence and
free electrons

1 Properties of positive and
negative charge

1 Analogue meter

1 Analogue voltmeter

9 Animation of atomic
model

9 Animation of states of
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1 Definition of electricity

9 Properties of conductors,
insulators and
semiconductors

9 Laws of resistance

9 Relation between current
(), voltage (V) and
resistance (R)

ThKYaQ [ ¢

9 Circuit layout

9 Series

9 Parallel

I Series/Parallel

9 Definition of AC and DC
currents

1.2 Use following senses to
inspect the
machine/equipment

w Visual for gauges, motors
direction

Hearing for vibration, noise

Touch for temperature,
vibration

w Smell for burning

9 Normal and abnormal
behaviours of electrical
equipment

9 Fault finding techniques

1 Visual inspection

1 Technical inspection

1 Visual for gauges, motors
direction

9 Hearing for vibration, noise

9 Sensdemperature,
vibration

9 Smell for burning

matter

9 Practical exercises related t

9 Proedural instructions,
equipmentcatalogues
inscribed instruction
documents, PPEs
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the behavioural inspections
of machine

1.3 Document the area of
improvement after inspectior
of
machine/equipment/worked
areas

9 Importance of inspection

1 Inspection requirements

1 Specification

1 Importance ofdocuments

1 Inspection reports and
schedules

1 Kaizen theory

1.4 Follow the safety and
procedural instructions for
preventive activities

1 Safety requirements for
Repair and Maintenance
Specifications

1 Hazard identification
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Learning Unit LearningOutcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Select tools and equipment | § Types of tools, equipment Total 1 Multi meter, Theory
Perform Inspection with required for inspection of job| and material for inspection 40Hrs | 7 laser temperature gun, Classroom
Tools & Equipment 1 Select tools and equipment Theory ampere meter
for inspection
15Hrs | 1 Megger meter, Practical
1 Purpose of tools and _ { vibro meter
equipmentused in Practical Lab
_ i (stethoscope),
inspection 25Hrs tachometer, Workshop

- laser temperature gun

- Temperature gauges
- Tachometer

- Vibrometer

- CTand PTs

- Stethoscope

9 Practical exercises related t

selection of equipment

9 earth resistance tester,
PPEs,

9 overload relays,

1 CT and PTs
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2.2 Evaluateprevious preventive
data for maintenance
(machine data trouble card

1 Preventive maintenance
- Tools
- Equipment
- Instruments
- Machinery
- Facilities

1 Maintaining electric tools
1 Define thefollowing

- Overloads relays
- Current transformers
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- (CT)

- Potential
transformers (PT)

- Magnetic connector

1 De energizinglectrical
equipment before
inspection or repair

9 Purpose of protective
equipment
9 Types of protective deviceg
- Fuses

-  Relays
- CircuitBreakers

9 Practical exercises related t
inspection and function of
Tools & Equipment

2.3 Carry out inspection with
tools and equipment
Ftft26Ay3 @Sy
guidelines

1 Prepare maintenance plan
or program for protective
preventiveguidelines.

1 Inspection schedules

i Tools and equipment
requirements

1 Inspections tools and
equipment specifications
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9 Practical exercises related t
routine inspection

2.4 Follow safety instructions
and procedural guidelines fo
preventive measures

9 Different safety signs and
symbols

1 Precautions to prevent
electrical hazards/shocks

9 Difference between
insulated and conductive
tools.

9 Different uses of insulated
tools.

9 OHS precautions.

9 Hazards of using unsafe
tools.

9 First aid treatment of
electric shock.

9 Practical exercises related t

workplace safety.
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place

(Hours)
LU3: 3.1 Conduct whywhy analysis | { identification of Electrical Total 1 Preventive maintenance | Theory
Fill in Preventive for identifying root cause faults 8OHrs Performa, Multimeter, Classroom
maintenance Performa 1 Fault findings techniques Theory 1 laser temperature gun,
as per Requirement ampere meter,

P | T Causes of faults 20 Hrs P Practical
. 9 megger meter, vibro
1 Common electrical faults i
Practical meter (stethoscope), Lab
- Short circuit fault 60Hrs tachometer, earth Workshop

- insulation fault

- leakage current fault
- earthing faults

- neutral phase fault
phase to phase fault
phase to ground fault

Practical exercises related {
root cause analyses

3.2 Fill in the Performa for
preventive maintenance

according to provided format

1 Importance of documents

9 Preventive maintenance
organizational plan

1 Testreports
9 Shutdown schedules

9 Work permit for

resistance tester, PPEs
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Preventive maintenance

3.3 Submit the performance for
preventive maintenance to
the concerned person for
approval

9 Procedure for operational
documents

9 Final documentations

1 Handing over talking over
procedure

1 Issuing policy and SOPs

9 Procedure for issuance of
job documents

1 Practical exercises related {
documents handling
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU4: 4.1 Interpret machine data T Intzrp.retgtlc;.n of drawings Total 1 screw drivers, Theory
and circuit diagrams
Repair / Replace Faulty troublg card t.o get te 60Hrs | q plier set, Classroom
Parts of Equipment machine/equipment 1 Interpret the Standard and
troubleshooting/maintenanc |  specification Theory | { socket spanners,
e history 1 Interpret units and symbolg 10 Hrs | q Allen Key set, Practical
specifications . .
) PI’aCtlca| ﬂ r|ng Spanners’ Lab
1 Interpret technical manual

,service manuals and
catalogs

1 Interpret Power circuit and
control circuit diagrams

4.2 Communicate (verbal) the
findings of machine data

trouble card to the concerne(

person

9 Importance and purpose of
datatrouble card

9 Understand technical
problems

1 Interpret data trouble card

1 Report to seniors

4.3 ldentify the faulty
part/component of the
equipment as per service
manual

1 Fault findings techniques
9 Diagnose faults

9 Control circuit faults

9 Powercircuit faults

1 Replace damage
components

1 tong tester,

1 AVOmeter,

1 service manuals,
1 parts catalog,

9 operation manual
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9 Minor and majorfaults
9 Practical exercises related t
Maintenance faults

4.4 Fill in the corrective
maintenance Performa to
submit for approval

1 Importance of job
documents

9 Corrective maintenance
plans and organizational
polices

i Test reports
9 Shutdown schedules

Work permit requirements
for Corrective maintenance

4.5 Repair or replace the faulty
part(s) of job as per service
manual

1 Replace and damages

1 Replace andepairing
techniques

1 Replacing and repairing
procedures

1 Replace and repairing of
electrical components.

1 Separate fluty parts

9 Techniques and procedure
for tracing faults.

9 Practical exercises related t
Repair or replace

4.6 Apply safety rules and
regulations as per SOPs

1 Safety requirements,
specifications, Hazard
identification
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1 obtain safety and other
regulatory requirements for
Repair maintenance

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required LearningPlace
(Hours)
LUS: 5.1 Extraf:t the information  from 1 Importance of Inventory Total Parts catalog,
machine data trouble card to control svstem corrective
Maintain record of spare maintain the inventory of y 50Hrs _
—_— maintenance card,
parts for back up parts {I Procedures for Availability) tnq0r .
. eory machine data trouble
services of spear parts card Th
o : eor
1 Maintaininventory system 10Hrs . y
_ _ _ purchase requisition
1 Practical exercises related t Practical (PR), ICT Classroom
inventory control AOHIS
5.2Communicate spare parts | { Inspectspare parts Practical
requirement to maintenance | § Report to conform Lab

storefor inventory
maintenance

Availability

1 Inform the management for
shortage of parts

9 Documentations for
inventory
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5.3 Check the quality of spare
parts toidentify original and
fake products by using onling
and offline techniques

9 Check quality inspection

1 Different type of spare parts
1 Selection parametersf
spare parts

- Quality
- Specification
- Standard

9 Practical exercises related t
quality check
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Module 3:

Perform Electrical Wiring

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

1 Read/ Interpret Drawing

1 Arrange Resources for electrical wiring
1 Perform Wiring (Domestic & Industrial), termination and tagging
1 Perform Wire Dressing
1 Perform Checking & Testing of electrical wiring
Duration: Total: 220hours | Theory: 60hours | Practice: 160 hours
LearningUnit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Differentiate between 1 Definition of control circuit Total | § Electrical drawing, , Theory
Read / Interpret Drawing control and power wiring as | Y Definition of power circuit A5Hrs Computer drawings Classroom
per job requirement 9 Types of electrical drawing
- control circuit Theory
- power circuit 15Hrs Practical
- single fine Practical Lab
9 Symbols used for different 30 Hrs Workshop

electrical points.

I Select Appropriate Electric
cableskivires andjointing
material.
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9 Practical exercises related t
control ard power wiring

1.2 Perform preliminary marking
before termination of cables

1 Marking techniques/method
and points.

1 Types ofmeasuringand
marking tools and
equipment

9 Perform measuring of PVC
pipes and conduits

9 Practical exercises related t
electrical terminations

1.3 Follow drawing to perform
wiring and for
reporting/record purpose

1 Interpretation of drawings,
symbolscable number
according to load, and
colour coding

1 Identifying distribution
points

9 Follow standards and IEEE
regulation

1 Locate electrical points as
per drawing

1 Practical exercises related {
drawing and circuits to
perform wiring
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1Enlist and arrange tools and| { Purpose of tools, equipmen|  Total 9 Emergency lights, Theory
Arrange Resources for material as per job and instruments 42Hrs | 9 ladder, Classroom
electrical wirin i
J TUse of electricaools, Theory | { drill machine tool
equipment ,materials _
&instruments in wiring 12Hrs kit and AVOmeter Practical
~ Types of breakers | Practical Lab
- Fuses 30Hrs
- Relays
- Contactors
- Conductors
- Types cables
- Bass bars
- Earthing accessorie
- Ducts
- DBs

- Controls panels

- Switch board

- Distribution board
Light power plug

q Standard accessories for
domestic and industrial
wiring

1 Practical exercises related {
electrical wiring

1 Requisite tools and
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equipment

2.2 Arrange work permit for the
wiring task

9 Definition of KVA, KVAR an

KW

9 Arrange tools and
equipment for wiring

1 Work permitprocedures

2.3 Arrange backup resources fq
lighting, power and safety
purposes as per job
requirement

1 Types of back up resources

1 Use tools and equipment fo
backupsystem

1 Safety requirements,
specifications, Hazard
identification forbackup

Generator
UPS
Emergency lights

Change over
Batteries

Charge controllers
Relays

Timers

Magnetic contactors
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system

9 Practical exercises related t
backup system
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)

LU3: 6.3 Perfor.meng using 1 Types of wirings Total | § Thimble puncher, Theory

following methods: 0 . hroud./ .
Perform Wiring 1 Open wiring 50Hrs shroud,/covering Classroom
I(Dé)mf-snl(): & 91 Concealed 9 Underground wiring Theory { PVC tape,
ndustrial), ; - Concealed

1 Conduit HT t .
tagging T Busway - Bus way Practical | T thimbles, Lab

1 Open - Open A0Hrs | 1 cable knife,

- Duct
1 Duct

1 Use tools and equipment for
open and underground wiring

1 Different Method of wirings

1 Followelectricity rulesregulation
for wiring and 1937 act

9 Define term

- Cable tray
- Trenching

1 Specification requirements
regulation for domestic and
industrial wiring

1 Practical exercises related to
wiring and its types.

1 wire stripper,
9 drill machine,

1 PPE

48



3.2 Follow procedure to
remove insulation and to
attach thimbles

9 Procedures for remove
insulations
1 colour coding Techniques
1 Mark specific point as per
drawings
9 Use insulation removing tools
1 Types of thimbles
- High voltage
- Low voltage
1 Follow Specification and
standards for thimbles
1 Practical exercises related to
electricalthimbles

3.3 Perform different types
of terminations including

High tension (HT)
Low tension (LT)
Control shrouding
Sleeves

=A =4 =4 =

9 Cable Termination Techniques
- High tension (HT)
- Low tension (LT)
- Control shrouding
- Sleeves

1 Types of terminations of cables
- Solder Type
- Crimp Type
- Insulation Displacement
- Direct Connection (Utility
Block/ Screw Terminals)
1 Identify and obtain safety,
hazards and other regulatory
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requirements for terminations

3.4 Perform different types of

joints
High tension
Low tension

Water proof/under
ground

Open

9 Joint cables and connections fot
single phase and three phase
1 different types of cable joints
- Water proof/
underground
- Open
1 High tension Jointing methods
- Tin (solder)
- Eyelets and tunnel
terminals
- Cable shoes
- Ferrulesand shrinking nut
- Bolt & screw terminal
- Crimped lug
1 Low tension Jointing methods
9 Practical exercises related to HT
and LTjoints

50



3.5 Attach tags or numbers
to wires for identification

9 Purpose of color codingggging

1 Interpret standard and
specification for tagging

1 Color coding standards and
techniques for domestic and
industrial wiring.

1 Identification methods for wiring
cables for domestic and
industrials use.

1 Tagging Method and

Techniques
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3.6 Use persongprotective
equipment as per job
requirement

9 Importance of PPEs

9 Purpose of personal protective
equipment

9 Types 6 personal protective
equipment

- Safety gloves
- Safety belt

- Goggles

- Helmet

- Safety shoes
- Leader

- Safety jackets

9l fire detection alarm circuit
9 Practical exercises related to
PPEs anfire smokedetectors
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUA4: 4.1Maintain distance 1 Identification of power and Total 9 Cable tie, Theory
Perform Wire between.pov.ver, communicationcables a3Hrs | Tclamps, Classroom
Dressin communication and 9 Use of power cables 1 plier,
g . , . Theor
control wires according to| § Rating standards and y 1 cutter,
job requirements specifications of power cables | 13Hrs | { spiral/ flexible pipes, Practical
1 Dfstortlon and noise Practical 1 tie base, Lab
1 Difference between control and 1 Rawalbolt,
power cables 30Hrs 1 Rawalplug,
1 Difference between control and 1 Hilti bolt,

communication cables
1 Wire Dressing techniques and
standards

4.2 Perform alignment of

cables as per job
requirement

9 Purpose of cable alignment

1 cable alignment techniques and
procedures

1 Types and size of cables

1 Mounting of cables

1 Tools for cable works

1 Practical exercises related to
cable mounting

9 Wooden screw,
 PPEs
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUS: 5.1 Check continuity using lin¢  Importance of testing Total | § AVO meter, Theory
Perform Checking & of terminal 1 Procedures for continuity test AOHrs | 1 test lamp, Classroom
Testing of electrical 1 Use tools and equipment for
=sting o AP Theory | { earth tester,
wiring continuity test
1 purpose of continuity test 10Hrs | 1 line tester, Practical
1 check terminations of cables Practical | q ppE, Lab
1 Practical exercises related to 30Hrs | q Megger

continuity test

5.2 Perform test to identify
open/close circuits

9 Definition of Circuits,

- Open circuit
- Close circuit

1 Properties of open and close
circuit

9 Procedure of Open circuiést

9 Procedure of Close circuit test

1 Requirements for open circuit
and close circuit test

9 Practical exercises related to
open and close circuits test

5.3Perform live test for
verification of wiring

1 Identification of live parts
9 Hazards with livparts
9 Test for live parts
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1 Practical exercises related to liv
test for wiring

5.4Verify proper grounding /
Panel Earthing (PE) on
designated locations

1 Importance of Earthing.

1 Purpose okarthing

1 Types okarthingmaterials and
earthingcomponents.

9 Techniques and procedure for
digging for earthing

9 Techniques and procedure of
connecting Earthing system with
main distribution box.

1 Practical exercises relatéd
Earthing
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Module 4:

Install Electrical System

Objective ofthe Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry
standards and/or requirements:

1 Read/ Interpret Electrical Layout
1 Arrange Resources (e.g. Power Supply, Tools & Equipmeeteédrical equipment installation/dismantling
1 Perform Electrical Panel Installation
1 Perform Cable Installation
1 Perform Cable Dismantling
1 Perform Electrical Appliances Installation
9 Perform Electrical equipment Dismantling
1 Perform Earthing
1 Provide Power ply to machine
Duration: Total: 360hours | Theory: 80hours | Practice: 280hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU1: 1.1 Interpret layout of thejob for | 1 Interpret standard and Total | q Drawings, Theory
' llati specification for _
Read / Interpret nstaflations installations 30Hrs | { operations manuals Classroom
Electrical Layout ' .
1 Scales, standards and Theory | q callipers
techniques for domestican{ 5Hrs | 1hack saw Practical
industrial installation layout. _  measuring tap
Practical dri ¢ Lab
1 Review and interpret T screwdriver sets
installation plans and circuit 25Hrs Workshop
diagram.
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9 Practical exercises related
installationslayout.

1.2 Read/interpret electrical

drawing for electrical wirings

1 Drawings and symbols
Specifications

1 Interpret electrical wirings
telecom, cividrawings and
scales.

1 Identify types and quantity
of materials as per drawing,

1 Interpret Control circuits,
power circuits, lift circuits
and automatic circuits.

1 Locateelectric points and
tags according to electrical
drawing.

1.3 Follow drawing to connect
components of equipment

9 Types of connection
scheme

1 Use tools and equipment fo
connections

9 Techniques and procedure
of connecting electrical
componentsas perdrawing

9 Practical exercises related
connection
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Develop a list of required 1 Work permit requirements Total 1 Layouts, Theory
Arrange Resources (e.g| ~ 'eSources as per layout T Types of tools, equipment | 4oy | 1 1CT, _ Classroom
Power Supply, Tools & and material _ Theory 1 me’flsurlng tools
Equpment) for electrical f Types of drawings 1 callipers |
equipment (civil, electrical and 5Hrs 9 cable chart Practical
installation/dismantling communication) Practical | T hand hacksaw Lab
measuring tape,
1 Identify types and quantity 30Hrs

of materials as per @wing.
9 Work related Practical
exercise

2.2Prepare purchase requisition
according to job specification
(quality, quantity)

1 Identify job specifications
- Quality
- Quantity
1 Prepare Requisittorm
9 Purchase and sell
requirements

2.3 Inspectitems specifications
against the purchase
requisition

1 Importance of inspection
1 Check delivery form
1 Inspect purchased
equipmentAccording to job
specification
- Types okquipment
- Quality

1 laser gun for length
quality standards, vendo
certificate, grinding
cutter,

1 drill machines,

1 hammer
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- Quantity

- Ratings

- specifications
9 Physical inspections
9 Technical inspection
1 Price check
I Warranty claim forum
9 Work related Practical

exercise
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1 Demonstrateelectricalpanel 1 Interpret diagram symbols Total | 1 Layouts, Theory
. . 1 lifters,
Perform Electrical Panel installations procedures and lay out schemes A5HrS q chainpulle Classroom
Installation 1 Interpret wiring standards _ pufiey
codes, and scales for Theory | f jacl.<s,
installations 15Hrs T sprit level Practical
1 Identify types of installation Practical Lab
layouts
40Hrs

9 Record information
techniques from layouts
1 Practcal exercises related

to panel installations

3.2 Extract information from layout
regarding panel installations

9 Arrange tools &equipment

9 Measure lay out points

1 Mark lay out points

1 Identify points

1 Importance of correct
position and location

3.3 Connect input and output of
cables in relevant panels as p

electrical layouts

9 Selection of cables
1 Input /output voltages
9 Connections techniques
9 Types of connection

- Direct connection

- Bypass connections
9 Identification of cables
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Learning Unit

- Power cables
- Control cable
9 Load calculation techniques

Learning Outcomes

Learning Elements

Duration
(Hours)

Materials Required

Learning Place

LUA4:

Perform Cable
Installation

4.1 Interpret layouts for cable route

1 Interpretation of drawings,
layouts and circuits.

1 Interpret electrical symbols,
codes ancolorcoding used
in wiring diagrams and
circuits layouts.

1 Understand work permit
requirements

1 Interpret cable route and
schemes for installations

4.2 Handle cable for laying with
the help of stacker

I Cable laying procedures

1 Procedures for pullingn
cables

Tools for pullingn cables
i Cable Handling techniques

9 Types and purpose of
stacker

9 Laying techniques by using

Total
80Hrs
Theory
20 Hrs
Practical

60Hrs

1 Layouts, measuring
tools

1 cutting tools

1 wire cutter

9 side cutter

9 cable cutter

9 thimble presser

1 Megger

9 stacker

9 tags

1 glands

1 shrouds

9 conduits

9 cable trayetc.

Theory

Classroom

Practical

Lab
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steel wire

1 Practical exercises related
to cable laying techniques

4.3 Tag both ends of cables for
cable tracing

1 Identification of faulty
cables

1 Purpose of Tag on faulty
parts

1 Safety requirements,
specifications, Hazards for
Tagging

9 Tagging procedures

9 cable tracing techniques

4.4 Lay cables in cable trays
according to route plan

1 Follow work permit
requirements

1 Tools and equipment for
Cables Laying

1 Cables Layingrocedures

1 Lay cables according to
route plan

4.5 Perform testing of cables e.g.
insulation, continuity

1 Importance of cable testing
1 Purpose of cable testing
1 Testing tools &quipment
1 Testing procedure and othe
regulatory requirements
1 Types ofwviring test
- Insulation test
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9 Practical exercises related

Continuity test
Short circuit test
Earth test

On load test

Off load test

to operational testing
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required LearningPlace
(Hours)
LUbG: 5.1 Interpret layouts for cable 1 Interpretation of drawings, Total 1 Layouts, Theory
Perform Cable route layouts and circuits. 40Hrs | TCuttingtools e.g. Classroom
Dismantling 1 Interpret electrical symbols, " 1 wire cutter
codes and colour coding eory 9 side cutter
used in wiring diagrams and 10 Hrs | { cable cutter Practical
circuits layouts. - Practical | 1 stacke Lab
1 Understand work permit 1 tags etc.
30Hrs

requirements

1 Interpret cable route and
schemes for installations

9 Practical exercises related t
layouts and routs.

5.2 Disconnect electric supply fron

the job

1 Identification of worn out or
damaged parts
1 Analysefaults
9 Use PPEs
1 Protective equipment
- Fuse
- Circuit breaker
- Relay
- Change over
9 Reason for short circuit
- Lowquality cable
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- Increases load
- Temperature
increases
- Unrawareness
9 Disconnect electric supply
procedures

5.3Handle cable for laying with the
help of stacker

9 Follow work permit
requirements

1 Tools and equipment for
Cables Laying

9 Cables Layingrocedures

1 Lay cables according to
route plan

9 Practical exercises related t
cables laying

5.4 Tag both ends of cables for
cable tracing

1 Identification of faulty
cables

9 Purpose of Tag on faulty
parts

1 Safety requirements,
specifications, Hazards for

Tagging
9 Tagging procedures

cable tracing techniques
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5.5 Remove cables in cable trays
according to route plan

1 Follow work permit
requirements and SOPs

1 Tools and equipment for
Cables removing

9 Removecables according to
route plan

1 RelatedPractical exercises
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUG: 6.1LY G SNLINB (G @Sy R T Safety requirements for Total | q Drawing Theory
Perform Electrical for electrical installations mstallatlonf 30Hrs | Layout Classroom
; ; - Specifications
Appliances Installation
- Hazard identification | 1N€OY | f manual
qL y- L] S N\]_JNB L] @ S \ 5Hrs i fork lifter Practical
manual and technical guidej Practical | q drill machine Lab
1 Interpret symbols and 25Hrs

diagrams
9 Follow user manuals and
steps for installations

6.2 Coordinate with concerned
departments before
installations for feedback

9 Safety requirements for
assembling
- Specifications
- Hazarddentification
{ importance of
communication with
relevant persons
9 Coordinate with concerned
authority
1 Practical exercises related t
installations

1 PPE
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6.3 Connect cables with machineg
as per operation manual

1 Safety requirements for
connection

9 Connection techniques

1 Follow operation manual for
connection

9 Procedures for machine
connections

9 Motor connection

Star connection
Delta connection
Direct connections
Washing machine
connection

Drier connection
Microwave oven
Iron

Tube light
Floatswitch
Energy meter
Distribution box
Earthing connections
Juicer machine
Blinder connection
Toaster

UPS connection
AC connection

Air cooler connections
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6.4 Verify the connections with
respect to color
coding/tagging/numbering

1 Interpretwiring diagrams,
symbols and color coding

9 Types of connection

9 Use tools and equipment fo
connection

1 Verify connection according

to diagrams, code

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU7: 7.1 Extract information from 1 Dismantling procedures Total 1 Layouts, Theory
Perform Electrical Iayquts regardmg elgctrlcal 1 Interpret electricalcivil 35Hrs | T Iifte.rs, Classroom
equipment Dismantling equipment dismantling layouts Theory 1 f:halnpulley
1 Identification of worn out or T jacks _
damaged parts 10 Hrs | f tags Practical
1 Rules and regulatiorfer Practical Lab
electrical equipment 25Hrs

dismantling
1 Practical exercises related t
equipment Dismantling

7.2 Disconnect input/output cables

of relevant equipment

1 Input out voltage
specifications

1 Disconnedbnstechniques
for electrical supply

i Safety measurements for
disconnecion of cables
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9l Causes for disconnection of
cables

7.3 Remove equipment from

location as per SOPs

9 Removing andeplacing
procedures

9 ldentification of worn out or
damaged parts

1 Importance of correct
position and locatioras per
SOPs

9 Techniques and procedure
for tracing faults

7.4 Handle removed equipment as

LISNJ Y ydzF I O dzN

1 Safety requirements for
removed equipment
- Specifications
- Hazard identification

9 Procedures remas/ to
equipmentas per
YI ydzF I O dzNB NI

7.5 Place tags on dismantled item

as per SOPs

9 Procedures for log out/tag
out andlabellingon
dismantled item

1 Techniques to Identify
dismantle parts
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7.6 Store the dismantled

equipment at designated place

9 Knowledgeabout Waste
disposal and dismantle
procedures

1 Storage requirements for
dismantle equipment

1 Importance of proper and
designated places for
equipment

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUS8: 8.1 Perform earthing of cables Calcglatlon of load Total | T Sold:rmg Theory
. ts  Earth tester
. according to calculated load requiremen
Perform Earthing Importance of earthing 30H'S | ¢ Thimble presser Classroom
Purpose of earthing Theory |1 PPE
Use tooI; and equipment 5Hrs Practical
for earthing
materials andearthing 25Hrs
components.

Practical exercises relateq
to earthing

8.2 Perform earthing of electrical

appliances according to

Identify and obtain safety,
hazards and other
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calculated load

regulatory requirements

1 Types of Earthing systen

9 Techniques and procedur
for digging and installatior
of earthing system.

1 Procedure of connecting
Earthing cables with main
distribution box

8.3 Perform earth resistance test

as per standards

9 Earth tester

9 Procedure forcalculating
Earthresistance

1 Earthing standards, rules
and other regulatory
requirements

Learning Unit

Learning Outcomes

Learning Elements

Duration
(Hours)

Materials Required

Learning Place

LUQ:

Provide Power Supply tq
machine

9.1 Interpret electrical drawings
for power supply distribution

1 Interpret electrical drawings
symbols and layout.

1 Interpret distribution
schedules of power supply

1 Interpret load shading
schedules

9 Practical exercises related t
power distribution drawings

Total
25Hrs
Theory
5Hrs
Practical

20Hrs

1 Drawings,
9 multi meters,
1 PPE

Theory

Classroom

Practical

Lab
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9.2 Perform power distribution
according to drawings

1 Identify and obtain safety,
hazards and other regulator
requirements for power
supply distribution

1 Follow distribution
schedules

9 Identify distribution supply
as per drawing

9.3 Perform verification of
electrical supply as per
operations manual

1 Electrical Supply system
- DC system
- AC system

9 Types of AC supply
- Single Phase
- 3 phase

9 UPS /generators back up
supply

9 Practical exercises related t
electrical supply
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Moduleb:

Perform Troubleshooting

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

I Obtain Problem Specific Documents (Instructional Manual, Work Order)
1 Perform Fault Diagnosis of the job/itsine/equipment (electrical, mechanical, instrumental

Duration: Total: 145hours | Theory: 45hours | Practice: 100hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Demonstrate work order 1 Plan and prepare for work Total Theory
Obtain Problem Specific| ~ 25S€sSmentas per priority | § Work grder requir.err?ejnts 40Hrs | § Work order, Classroom
Documents 9 Techniques for prioritize the {1 machine manuals
: multiple jobs Theory , ,
(Instructional Manual, 1 electrical drawing
Work Order) 1l Follow work order Technical 15Hrs 1 operator fault register Practical
manual, instructional guideg .
Practical Lab
and other regulatory
requirements for work 25Hrs Workshop

1.2 Collect relevant documents
for troubleshooting

9 Importance of
documentation

1 Interpret machine manual
and drawings

9 Prepare troubleshooting

reports and other inspectior]
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documents
1 Check electrical parameters

1.3 Describe thepurpose of
machine data trouble card
from operations

9 Collect data trouble card for
troubleshooting

1 CollectWork permits
required for troubleshooting
Checlhistory card warranty
cards for troubleshooting

1 Report to operation
department for machine
troubleshooting

91 Describe basic functions of
machines

9 PerformPractical exercises
related to
machine data trouble card
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2 2.1 Demonstrate work related | § DescribeBasics of Machine Total 1 Machine fault register Theory
Perform Fault Diagnosis documents and purpose of operations 105 Hrs | T standard tool kit, Classroom
of the machine data trouble card | § Collect information from 1 AVOmeter
job/machine/equipment data trouble card for Theory | ¢ star set, tester
(electrical, mechanical, troubleshooting 30 Hrs | 1 InstructionalManual Practical
instrumental | Complete work related practical | (OEM) electricatool kit Lab
documents 1 PPE
75 Hrs

2.2 Follow Original Equipment
Manufacturer (OEM) Service
Manual of
machine/equipment for
troubleshooting

9 Describe the basic functions
of

- Gauges,
valves,

- belt,

- Bearing

- VFDs

- PLCs,

- relays,

- Control circuits ,

- Motors control etc.
1 Follow Original Equipment
Manufacturer (OEM) Servic
Manuals
9 PerformPractical exercises
related toEquipment

troubleshooting according
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to Manufacturer (OEM)
Service Manual

2.3 Inspect the equipment from
inside and outside using
visual aids and standard

9 PerformDamage
identificationregarding
- cracks
- shape and structure
broken parts
1 Identify faults
9 PerformVisual inspection
9 PerformTechnical
inspection
1 ApplyFault findng
techniques
9 PerformPractical exercises
related to equipment
inspections

2.4 Observe behaviour of
component/part of
equipment at testing
terminals of electrical
equipment

9 Observe behaviour of
Following component usd
in different machines

1 Capacitordehaviour
9 Inductors behaviour

1 Energizing and denergizing
effect

9 Temperature effect

9 Low voltage high voltage
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effect

1 Voltage drop effect

9 Low quality effect

9 PerformTesting of electrical
equipment

9 Check electrical parameterg

9 PerformPractical exercises
related tobehaviour of
component

2.5 Apply safety measures

9 DescribeSafety
requirements,
9 Describespecifications,
9 DescribeHazard
identification
9 Describesafety measures
- personal safety
- equipment safety
9 PerformPractical exercises
related tosafetymeasures
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Module 6:

Repair Electrical Equipment

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

1 Repair / Replace faulty Components/parts of electrical equipment/machine/job
1 Prepare Work Completion Report

Duration: Total: 165hours | Theory: 45hours | Practice: 120hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU1: 1.1 Identify different types of | 1 DescribeTypes of tools useq  Total | 1 Work permit, Theory
Repair / Replace faulty electrical faults for identification of faults 105Hrs | T Tool kit, Classroom
1 DescribeTechniquedo T LOTO,
Components/.parts of dentify faults Theory oPE
electrical equipment / . il S,
machine/job - Bypassing 25Hrs | T Safety manuals, Practical
- Direct input jumpers Practical | 1Megger, Lab
- Secondary injector  AVOmeter,
80Hrs Workshop

1 Analysesystem fault.
1 PrepareReport of faults
9 DescribeRepair Distribution
box panels
- Star delta starter
- Reverse forward
- DOL starters

1 Regulated power supply
(AC and DC),

1 Qamp meter

1 Spare parts of defective
components
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- ATS panels

9 DescribeRepair of motors
- Single phase
- Three phase

9 DescribeBasic Motor faults
regarding
- Winding insulation
fault
- Bearing problem
- Coupling fault
- Rotor stator
vibration fault

9 PerformPractical exercises
related to faults in electrica
components

1.2 Follow the work permit
requirements for
repairing/replacing faulty
parts

1 Identify and obtain safety,
hazards and other
regulatory requirements for
conduct repairing

1 ObtainWork permit
required

1 DescribeReplacing
procedures

1.3 Explain the procedure for
Repair /replacehe
defective component

1 Identify worn out or
damaged parts

I PerformVisual inspection
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9 PerformTechnical
inspection

1 Replace defective
componentsas perrequired

I PerformPractical exercises
related to repair /replace
faulty components

1.4 ©mply safety measures to
avoid any damage to the
equipment

9 DescribeRoutine inspection

9 DescribeProcedures for
measuring input and output
parameters

1 AnalyseElectrical system
Load balancing
Scheduled maintenance

1 Use of appliances

9 PerformPractical exercises
related tosafety measures
to avoid damage to the
equipment

1.5 Demonstrate the procedure

for test run/ dryrun of
equipmen@

9 Describedry-run procedures

i Test operation and
specifications of equipment
and appliances.

1 Measure and check
standards, specifications
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Andtechnical parameters.
9 PerformPractical exercises
related to repair /replace

faulty components
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Learning Unit

Learning Outcomes

Learning Elements

Duration
(Hours)

Materials Required

Learning Place

LU-2:

Prepare Work Completion
Report

2.1 State electrical terminology
and measure technical
parameters

9 Defire of KVA, KVAR amdV
1 PerformCalculation of angle
1 DescribePower triangle

9 DescribeAdvantages and
Disadvantages of low powe
factor

9 DescribeTechniques to
improve power factor

9 PerformMeasurements of
electrical parameters

- Current

- Voltage

- Frequency

- Power factor

- ISE

- VoOC

- VL

- Earth resistance

- Magnetic flux

- Powerin KW, KVAR
& KVA

9 DescribeProcedures for
measuring input and output

Total
60Hrs
Theory
20 Hrs
Practical

40Hrs

9 Report register

1 PC

9 Current meter

1 Voltage meter

9 Frequency meter

9 Power factor meter
1 Watt meter

9 Lux meter

1 Earth Tester

Theory

Classroom

Practical

Lab
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voltages

1 Analy2 voltage drops

9 Load balancing

9 Review distribution priority
plan

9 DescribelJob compliance

9 DescribeOperation /
Functionality

2.2 Explain the types and

procedures of report writing

9 Preparework completion
reports as per following

1

1 Time of reporting

9 Observation of operation
staff

9 Observation of shift staff

1 Specification of machine

1 Type of fault,

1 fault history

9 maintenance and
troubleshooting reports

1 root cause

1 Details of action plan

1 Specification of faulty
equipment

9 Dry run report

9 Remarks of operatiostaff

9 Performwork related
practical exercises
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Module 7:

Implement Energy Management Measures

Objective of the

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

Module: standards and/or requirements:
1 Measure energy usand consumption
1 Perform electrical energy cost calculation
1 Report identified energy losses
Duration: Total: 80hours | Theory: 28hours | Practice: 52 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Enlist available electrical T InterF:Iet gnerg(yl cal Total Non Consumable Theory
. specifications (electrical an
specifications (name plate
Measure energy use data) of equipment under mechanical) omachine 26Hrs | 1 ICT system Classroom
and consumption examinatione.g: KW motors e.g. Theory | 1 Ampere meter
’ AVO meter
voltage, ampere, power - Power 10Hrs I Practical
factor etc - Voltage T Power Analyser (3
Current Practical phase, single CT) Lab
- Power factor 16 Hrs T IR Gun Workshop
- RPM 1 Personal Protective
- Frequency Equipment
- Temperature - electrical safety
gloves

1 Interpret basicelectrical
symbolsdrawings and
circuit diagrams

1 Interpret theInternational

- Electric shock
proof safety
shoes

- Safety belts
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Energy Efficienc{{EE
Standard rules and
specification

1 Interpret units relevant for
energy consumption

1 Interpret technical manuals
,service manuals and
machinecatalogues

1.2 Select tools and equipment
for energy measurement as
per requirement

9 Enlist different tools and
techniques for measuring
electrical energy
consumption

9 Describe functionsf
electrical energy
measurement tools like
Ampere meter AVO meter,
IR Gunpower analyzeetc.

9 Enlist hazards, risks and

safety requirements for
usingmeasurement tools

f

1.3 Measure and record the
acquired data of selected
equipment

9 Demonstrate use of
measurement tools like
Ampere meter, AV@neter,
power analyzer etc.

1 Explain importance of
measuring primary data

Ear plugs

Ear muffs

Hard Hats
(Safety helmetp
Safety jackets
Safety goggles
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9 Define appropriate data
sample size, duration and
interval

1 Identify suitable load
condition of equipment for
data measurement

9 Retrieve and use measureq
data from data logger of
equipment

1.4 Compare the name plate vs
measured data of selected
equipment

1 Calculate actual power
consumption of machine

9 Compare recorded power
parameters with design
specifications (on name
plate) to identify if motor is
Over Loaded or Over
Designed

1.5 Document the acquired data
for historical trend for future
analysis

1 Develop templates for
recording the measured
data

9 Record measured data in
the developed format

1 Recognize data anomalies
and rectify data set

1.6 Select required PPEs for

1 Identify hazards during
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energymeasurement

measuring energy use and
consumption
1 Identify different types of
PPEs and their importance
9 Demonstrate using differen
types of PPEs according to
different working conditions

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Evaluate electricity b.l||S for | q Read.a.nd |r.1terpre-t Total | §ICT system Theory
_ power factor penalty, units electricity bills, tariffs and
Perform electrical consumed, maximum demand | penalties (Domestic, 24Hrs Classroom
energy cost calculation | jhgex (MDI), cost etc. Commercial & Industrial) Theory
9 Define power parameters 8 Hrs Practical
V, I, HP, kW, kWh, kVA .
(V. 1 HP, kW, ' ' Practical Lab
kVAr, kVArh, power factor
{ Calculate the size of 16 Hrs Workshop

capacitor bank for power
factor rectification

2.2 Convert electrical energy
consumption (historical/name
plate/measured) into cost, using
tariff information and
engineering formulae

1 Calculate electricity cost pe
kWh consumption

9 Differentiate between
Connected load and Runnir
load
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1 Calculate kwWh consumed
per unit of machine
production

1 Calculate electricity cost pe
unit of machine production

9 Explain peak hours and
normal hours tariff rates for
domestic,commercial and
industrial ®nsumers

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1 Identify the root cause of 1 Defineenergy, energy use  Total 1 ICTsystem Theory
Report identified energy energy losses through. and energy efficiency 30Hrs Classroom
losses electrical and mechanical I Describe commonly
inspection prevailing electrical Theory
energy losses in power 10Hrs Practical
eneration, power .
g. ] P Practical Lab
distribution, and power
consumption 20Hrs
1 Identify effect of Noise, Workshop

temperature, insulation
and Vibration on energy
performance

T lllustratesimple energy
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flow diagram showing
electrical energy supply,
use and losses

Explain effect of idle
running of equipment on
energy efficiency
Calculate cable size base
on load requirements
Describe basic root cause
analysis techniques

3.2 Recommend solutions to
minimize energy losses

Calculate electrical energy
saving potential in terms
of cost for identified
losses

Enlist solutions to
commonly prevailing
electrical energy losses in
power generation, power
distribution, and power
consumption

Calculate simple payback
period of recommeded
solutions

92




3.3 Report the detailed findings
to concerned department,
following organizational
reporting procedure

Develop simple action
plan including timelines
and responsibilities for
implementation
Describe document
handling and maintenanct
procedures

Explain basics of report
writing, Memos, letters
Explain communication
protocols in industrial
environment
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Module 8:

ImplementRenewable Energy System

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry
standards and/or requirements:

1 Identify type of solar energy system as per requirement
9 Calculate sizing and select suitable site foarsehergy system
Install & commission solar energy system

Duration: Total: 136hours | Theory: 40hours | Practice: 96 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Evaluate solar energy syster| § Enlist various renewable Total Non Consumable Theory
Identify type ofsolar optlg.n.s, consgierlng climatic energy./ sources. 48Hrs | ICT system Classroom
energy system as per (r:;)nuil:leor:zniz (-:l:)ertrorrriljeroff_ T Describe benefitst Solar Theory 1 Solar panels
requirement q i -9- orrgnd, Engrgy System 9 Batteries
grid, hybrid etc. 1 Enlist components of a solal 16 Hrs q Inverters Practical
photo _VOItaIC P.\b sys-tem Practical | 1 Charge controllers Lab
9 Describe working principles  Electrical Cables
of Solar PV system (@pmid, | 32Hrs Workshop
. . - 1 AC/DC amperélamp)
off-grid, hybrid connectivity) meter

9 Explain parameters of solar
PV system (mounting angle
efficiency, load factor,
azimuthinclination,tilt
angle, Zenith angle etc.)

9 Describe Maximum power

9 llluminance meter
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point tracking (MPPT)
1

1.2Recommend one of the
evaluated solar energy
systems options as per
technical requirement

1 Explain comparison and
prioritization techniques
considering different
parameters (e.g. regulatory
requirements, energy
saving, energy efficiency,
technical specifications etc.

1 Describe basic constituents
of a Technical Comparison
Report

1.3 Evaluate basic costing of
evaluated solar energy
system

1 Explain basic solar energy
cost calculations
1 Explain basic financial
evaluation techniques
- CostBenefit analysis
- Simple Payback
period calculation
9 Describe basic constituents
of a CostComparison Repor|

9 Procedural instructions,
equipment catalogues,
inscribed instruction
documents, PPEs
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1Calculate/Measure the 1 Describe effect of efficiency]  Total 1 ICT system Theory
Calculate sizing and electrical load to be §h|ftetb of Solar PV system 32Hrs | Solar panels (mono Classroom
. i solar technology ,using components on output .
select suitable site for eneray meters Cat e different ¢ Theory crystalline/ poly
solar energy v TCa egorize dierent ypes crystalline, thirfilm
of electrical loads 16 Hrs etc) Practical
1 Demonstrate use of energy .
Practical : Lab
measurement meterse(g.  Batteries (AGM, gel,
Ampere (clamp) meteAVO | 16HTrs flooded) Workshop

meters, power anlyser,
luminance meter etc.)

1 Calculate running, peak ang
base energy demand (kW)
demand load

2.2 Calculate size of solar syster
componentse.g: solar
panels, batteries, inverters,
charge controllers, wires

1 Calculate required capacity
of Solar PV system based ¢
demand load

- Solar array

- Charge controller

- Invertors/
controllers

- Cables, connectors
and other
accessories

Inverters
Charge controllers

AVO meter

= =4 =4 =

power analyzer

1 Ampere (clamp)
meter

1 Smart meter

9 [Irradiance/ llluminance

meter

1 measuring tape

3 phase single clamp
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2.3 Evaluate detailed cost of
selected solar energy systen

1 Calculate cost of a completg
solar PV systems including
investment, operations and
maintenance and overhead

9 Describe contents of a cost
evaluation report.

f

2.4 Select a site to instadblar
panel to maximize efficiency
of solar panel, as per
standard

1 Explain different parametery
for selecting site for Solar P
panels (space, climate
conditions, sunlight
exposure, direction etc.)

1 Explain effect of different
parameters on efficiency of
solar PV panels (space,
climate conditions, sunlight
exposure, direction etc.)
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2.5 Select a site to install battery

bank, inverter, charge
controller as per standards

1 Enlist different type of
batteries appropriate for
Solar PV systems

1 Explaindifferent parameters
for selecting site for battery
bank and their effect on
efficiency (ventilation,
humidity, temperature,
safety etc.)

9 Explain different parametery
for selecting site for
electronic components like
inverter and charge
controllers and thé effect
on efficiency (ventilation,
humidity, temperature,
vibration, safety etc.)

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1Assist in foundation making | § Describe important Total 1 AVOmeter Theory
Install & commission and mounting .the solar elements of foundation for 56Hrs | § AC/DC ampere (clamp) | Classroom
solar energy system panels according to panel solar PV panels H meter
array layout 9 Read and Interpret eory
schematic and technical gHrs | laser temperature gun | practical

diagrams and manuals
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1 Interpret panel array layout
drawing

1 Describe solar panels
mounting procedure

3.2 Install solar panels according
to panel array layout

1 Read and interpret electrica
drawings and layouts for
solar panel installations

1 Select tools and equipment
for installations

9 Demonstrate installation
procedure for system
components

3.3 Lay the cable as per designe
route

1 Read and interpret
technical electrical drawings
and routes

9 Describe the importance of
separating routes for power
and communication cables

9 Demonstrate cable laying
procedure

Practical

48 Hrs

i megger meter

|l

9 earth resistance tester

1 PPEs

9 Compass

1 GeneralTool kit

9 Cables

9 Solar panels

1 Arraymountings
1 Connectors

1 DC circuit breakers
9 Thimbles

9 Measuring tape
9 Level gauge

9 Inclinometer

9 Thimble puncher,

1 shroud, /covering

Lab
Workshop
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3.4 Make connections of all the
components as per standarg
sequence

T

Read and interpret

technical electrical drawings

91 Drill Machine

9 Wire stripper

91 Enlist different types of 9 Cable glands

electrical connectors

1 Water proof enclosures
9 Describe importance of (sample)
roper connections

prop 9 Test load
1 Demonstrate connecting

solar PV panel

components

3.5 Perform commissionirend 1 Read and interpret

testing according to protocols

1

)l

1

1

installation and
commissioning protocols
Describe commissioning
procedures and protocols
for solar PV system
Describe testingnd
troubleshootingprocedure
for solar PV system
Describe basic contents a
commissioning report

10C




3.6 Follow safety precautions
related to installation of solar
energy system

9 Explain potential hazards in
installation of solar PV
systems

1 Identify proper personal
protective equipment for
potential hazards

9 Describe propesafety
measures related to solar P|
system installation

1 Enlist Regulatory
requirements for installation
of solar PV system
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Module 9:

Apply Noise Prevention Measures

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

1 Carry out noise survey of workplace
1 Rank areas for noise according to NEQS
T Report assessed noise coritroeasures

Duration: Total: 60 hours| Theory: 12 hours| Practice: 48 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Select required tools and | 1 Identify hazards for Total E ET system Theory
. - - onemeter
Carry out noise survey o| PPEs for noise survey conducting noise survey 8HIS | ¢ stationary items Classroom
workplace 1 Enlist PPEs required while y _
conducting noise survey Theory (paper, pen/pencil)
1 Enlist required tools for 2 Hrs T PPEs Practical
noise survey Practical Lab
1.2 Measure and record the noig 9§ Enlist laws of environment, 6 Hrs Workshop

level of different workplace
areas

SOPs and regulations for
noise

1 Define different parameters
of noise(frequency,
amplitude, time period,
intensity etc.)

9 Describe objectives and
outcomes of a noise survey




9 Develop format for
recording noise data

9 Demonstrate using noise
measurement equipment

9 Record noise measurement
in developed format

1

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Categorize noise levels at | T Classify standard safe nois¢  Total 1 ICT system Theory
Rank areas for noise workplace areas levels in different 6 Hrs Classroom
according to NEQS Workp-lac-es _ Theor
9 Describeémpacts of noise y
pollution (Social, 2 Hrs Practical
Environmental, .
L _ Practical Lab
Organizational, Economic
4 Hrs

impacts)
1 Enlist PPEs according to
noise levels

2.2 Prioritize the workplace area
according to noise source ar
human exposure

9 Categorize the workplace
area according to noise
levels and human exposure
levels using tags and sign
boards

9 Compare measured noise
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levels with standard
requirements and identify
non-conformity

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1 Identify root cause of | T Identify different sources of Total | ICT system Theory
Report assessed noise in the ranked no:jse (the)umatlc, Mechanical 08Hrs | 1 PPE Classroom
noise control areas and others
. . Theory o Hard hat
measures 1 Descrlpe basp root cause
analysis techniques 02Hrs o Safety goggles Practical
Practical | o safety gloves Lab
) _ _ 6Hrs o Ear muffs / plugs
3.2 Propose a solution for 1 Explain basic control measures
noise control using non-conforming areas o safety belt
Eliminate Reduce (Elimination, prevention, o safety shoes
Prevent approach Reduction, Isolations etc.)
0

9 Develop simple action plan
including timelines and
responsibilities for
implementation

3.3 Report the findings to
concerned department,
following organizational

1 Describe document handling
and maintenance procedures

1 Explain basics of report writing
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reporting procedure

Memos, letters

Explain communication
protocols in industrial
environment
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Module 10:

Implement Waste Management Measures

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

9 Categorize electrical system and component wastages

i Take measures to control wastage

Duration: Total: 40 hours | Theory: 24 hours | Practice: 16 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU1: Categorize 1.1 Sort the waste generated at | 1 Identify electrical system | Total | Non Consumable Theory
i i components wastes (e.g.
electrical system and the wgrkplace according to p _ (e.g 18Hrs | {ICT system Classroom
component wastages usability tools, cables, electrical 1 Waste bin
panel components etc.) Theory aste bins
Cat . ) i Tags
ategorize components : '
1 accogd_n . IOe g 12Hrs 1 Sample waste items Practical
rdi wer ratin . )
gtop 9 Practical (Wires, Breakers, Lab
1 Sort waste according to i
6 Hrs Contactors, Different Workshop

power rating

9 Sort scrap and reusable
components

1.2 Tag thereusable
components/item of the
waste

1 Explain Importance of
good housekeeping

1 Explain different tagging

methods

9 [llustrate constituents of a

tag

waste batteries, Etc.)
i PPEs
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1 Explain method of
recording tag data

1.3 Maintain record of reusable
components of the waste

1 Explain importance of
documentation and record

9 Maintain record of reusable
and scrap items

1.4 Segregate the scrap
according to material
properties (copper,
aluminum, plastic, cast
iron)

1 Explain importance of
segregating waste
according to material
using bins and tags

1 Explain method of
recording segregation
data on bin tags and
preparing a scrap
inventory sheet

1.5 Follow safety precautions
related to waste handling

1 Identify potential hazards
and other regularity
requirements fowaste
handling

1 Interpret Safety Data Sheet
(SDS) and different hazard
symbols

1 Identify requirements for
using PPEs for waste
handling

9 Describe method of waste




segregation according to
types and hazard
classification using safety
signs and tags

1 Describe method of
recording waste segregatiof
and quantification data in
reports and tags

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 Reduc:a thervait(t—:; generation | ¢ Classify wastes according Total | T Different electrical Theory
in routine work by R t
. . to their origin and type components (e.g.
Takte rlneasijres to 1 Proper selection of wires o 22 Hrs wires, breakers. Classroom
ntrol w
control wastage and cables 1 Describe |mp|orta:jnfze of Theory contactors, PCBs,
Proper selection of waste control and its i :
1 | F?[ ical i benefits 12Hrs switch gear etc.) Practical
clec ncal components Pracical General toolkit Lab
and devices 9 Identify common sources ractica PPES a
1 Proper selection of tools of waste generation in 10Hrs I
electrical system 0 Gloves
components o Goggles
0

1 Calculate required
electrical components
guantity according to job
requirements

1 Explain waste control
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techniques (e.g. proper
selection of components
according to powerating,
designing proper cable
and panel layouts, using
tools properly etc.)

2.2 Reuse the categorized wastg
as per requiremene.g:
breaker, wire, fuse, motor,
Printed Circuit Board (PCB)

1 Explain construction of basi
electrical components e.g.
(circuit breakers, relays,
fuses, switch gears, PCBs
etc.)

1 Identify rework /repair
requirements of circuit
breakers and other reusablg
components

2.3 Follow safety precautions
related to waste handling

1 Identify potential hazards
and other regularity
requirements for waste
handling

1 Interpret Safety Dat&heet
(SDS) and different hazard
symbols

1 Identify requirements for
using PPEs for waste
handling

9 Describe method of waste




segregation according to
types and hazard
classification using safety
signs and tags

1 Describe method of
recording waste segregatiof
and quantification data in
reports and tags
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Module 11:

Develop Professionalism

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

standards and/or requirements:

I Plan the task based on the work permit

Evaluate quality of work

1
1 Communicate with others in Urdu and Beflin appropriate terms
1 Upgrade professional skills and knowledge

Duration: Total: 65 hours | Theory: 65 hours | Practice: 0 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1 Coordinatewith other 1 Personal protective Total | f Work permit. Tools. PPE|  Theory
involved departments i
Plan thetask based on P equipment _ 15Hrs Classroom
the work permit 1 Tools and equipment
9 Hazards of using unsafe
tools. Theory Practical
1.2 Organize PPEs 1 Personal protective 15Hrs Lab
equipment Workshop
1 Tools and equipment Practical Local
9 Hazards of using unsafe -
0 Hrs industry

tools.
9 Importance of safe working
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environment.

1.3 Identify required tools,
accessories and material in
terms of type and quantity.

1 Tools and equipment and
calibration thereof

9 Protective Materials

I Types quantity

9 fire detection alarm circuit

9 smoke detectors

Learning Unit Learning Outcomes LearningElements Duration | Materials Required Learning Place
(Hours)
LU-2: 2.1 Ensure safety measures a { Importance of safe working|  Total Theory
_ taken care of. environment
Evaluate quality of work - _ 15 Hrs Classroom
1 Initiate maximum safety
steps to ensure safety at
work place Theory Practical
2.2 Select appropriate methoq 1 Work requirements 15 Hrs Lab
and techniques for assessir 1 Importance of quality check
the quality of work. 1 Quality inspection
.y P Practical
techniques
0 Hrs

1 Method of quality check

2.3 Checkunctions and
achievement of parameters.

1 Importance of function
check , dimension, safety
and workplace tidiness

1 Importance of trends and




market research to work
role

Check technical
parameters

2.4 Perform housekeeping
FOO0O2NRAY3I G2
procedures.

Keep workplace well
organised

Ensure clean working
environment

Housekeeping procedures

Procedures of
measurement and testing

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1 Use positive and clear Importance of Total
Communicate with communication with stake communl.catlon 20Hrs
others in Urdu and holders Read, write and speak
English in appropriate Urdu and English
terms 7Cs of communication Theory
Effefztlve communlcatlon 20 HIrs
within andoutside the
organisation
Clients and Vendors Practical
communication strategy
0 Hrs




3.2 Develop effective working
relationship with others

Coordinate well in the
work environment
Use of electronic and
relevant media when
required

Effective relationship
within and outside the
organisation

Learn

T Etiquettes and Self
presentation regarding

9 Dressing

9 Dealing with others

fTManage hygiene

Understanding &
responding impact of
gender disparity and
gender in culture on
individuals /groups
Gender Sensitivity

I Difference between sex
& gender

I Division of labour

fPower & decision

fmaking

9 Practical gender need

T Rights &
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T Responsibilities
1 Sexual Harassment at
Workplace

3.3 Convey information
professionally and technically
within team and with other
departments.

1 Update knowledge and
skill

1 Importance of being a
good team player

i Effective relationship
within and outside the
organisation

i Career guidancand
counselling

Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUA4: 4.1 Utilizeavailable 1 Report and portfolio writing | Total
Upgrade professional documentationto update T Documenttraining outcome 15 Hrs
skills and knowledge knowledge. Interpret technical manuals
and guides
L . Theory
4.2 Seekhelp and direction from| § Planning of your career
supervisors / technically { Training with skilled one. | 15 Hrs
skilled one. 1 Up-grade skillshrough
workshop _
Practical
4.3 Analyse information and | T Manage workload as per | 4 5

task
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choose best solution.

9 Task priorities

9 Check work regularly to
ensure accuracy

1 Distribution of work among
co-workers

4.4 Attend training programs ang
workshops

1 Participate in training
programmes

9 Outcomes and relevance of
training

1 Development of skill sets
over time by way of
seminars, workshops and
competitions.

4.5 Research information using
computer/internet.

1 Identify and use seftudy
sources
9 Research methods

{| Access to sources
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Module 12:

Computer Skills

Objective of the Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry
standards and/or requirements:

9 Introduction to Computer
1T MSWord
1T MSExcel
T PowerPoint
Duration: Total: 110hours | Theory: 50hours | Practice: 60 hours
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LUL: 1.1After complet-lon of this unit 9 Computer (Definition) Total 1 Desktop Theory
the student will be able to Int ion P . c
Introduction to understand about Computer fl Information Processing 25Hrs l ompgter Classroom
Computa Hardware and software Cycle Th T MSOffice 2010
9 Components of the eory 9 Handout for students
Computer 15Hrs | 9 Multimedia Practical
9 Data Representation Practical Lab
9 Software
9 Hard ware 10 Hrs Workshop




Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU2: 2.1 After completion of this unite § Introduction Total 9 Desktop Theory
MS-Word the student will be able to | { Editing and Formatting Text 35,5 | T Computer Classroom
(Basic taintermediate) use the word processing 1 Formatting Paragraph 1 MS-Office 2010
application (M8Nord) of MS | q Printing Documents Theory { Handout for students
Office 1 Formatting Pages 10Hrs | § Multimedia Practical
1 Checking Spellinghd Practical Lab
Grammar
9 Generating Report 20 Hrs Workshop
Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU3: 3.1 After completion of this unit | § Introduction Total 1 Desktop Theory
MS-Excel the student will be able to | § Typing Data 35Hrs | T Computer Classroom
(Basic to intermediate) use the spread sheet 1 Basic Formatting 1 MSOffice 2010
application(MSExcel)of MS | q Modifying Worksheets Theory | ¢ Handout for students
Office 1 Working with Formulas 10Hrs |  Multimedia Practical
1 Working with Basic Practical Lab
Functions
1 AutoFilter 20 Hrs Workshop
9 Charts

1 Printing Work books
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Learning Unit Learning Outcomes Learning Elements Duration | Materials Required Learning Place
(Hours)
LU4: 4.1 After completion of this unit | 9 Introduction Total 9 Desktop Theory
MS-PowerPoint the student will be. able to 1 Creating and Saving 35HTrs T Computer Classroom
) _ ) use the Power Point Presentations 1 MSOffice 2010
(Basic to intermediate) o _ Theor
application(M$ 1 Proofing Your Content Y| q Handout for students
PowerPoint)of MSffice { Working with Pictures and | 15Hrs |  Multimedia Practical
T Multimedia Practical Lab
9 Running Slide Show
10 Hrs Workshop
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Module 13:

English Language Skills |

Objective of the

On completion of this module the trainee will be able to demonstrate the following competencies according to industry

Module: standards and/or requirements:
9 Introduction to Listening Partllistening to Match Information
1 Introduction to Listening Part-Listening to Respond
T Introduction to Listening Part kIFollowing Conversations
T Introduction to Listening Part §/Listening for Key Information
1 Introduction to Reading Part-IReading to Understand the Sequence of a Text
9 Introduction to Reading PartdlUnderstanding the Text Structures
1 Introduction to Reading Part HUnderstanding the Purpose of Text
T Introduction to Reading Part k/Reading for Keinformation
Duration: Total: 60 hours | Theory: 60 hours | Practice: 0 hours
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place|
(Hours)
LUL: 1.1 Ableto listen and match 1 Listening to Match Total 1 Handout Theory
Ir?trodl.Jctlon to . . mform_atlon and practlce Information SHrs 1 Audio CD Classroom
Listening Part-Listening Effective and active 1 Parts of Body
to Match Information listening. { Daily routine Theory
1 How do | spend my day? 5Hrs
9 People and profession Practical

1 Riddles
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1 All over the world
1 My visits
9 Colours all around

0 Hs

Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LU2: 2.1Achieve an elementary leve| { Listening to Respond Total 1 Handout Theory
Introduction to of “Stehmg skills to Respon( 1 Introduction and meeting 10HTrs f Audio CD Classroom
Listening Part H accordingly. 1 A day at school Theory
Listening to Respond TAta hotel
1 My stay 10Hrs
T Inquiry Practical
9 Uncle Fester
1 At a railway station O Hrs
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LU3: 3.1 ImproveEnglish language |  Following Conversations Total 1 Handout Theory
|I’.l'[l’0dl.JCtI0n to Ilst.enlng comprehensmn 1 At a restaurant 10Hrs 9 Audio CD Classroom
Listening Partll ¢ skills to participate more { Birthday invitation
Following Conversations  effectively in Communicativ¢ q Birthday party Theory
skills to Follow 1 At the garment store 10Hrs
conversations.
TAta party Practical
9 At a bank




1 Movie
T UFO

O Hrs




Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LU 4. 4.1 Expandnglish language 1 Listening for Key Total 9 Handout Theory
Ir-ltrodgctlon to Ilst-enlng comprehensllon Information 5Hrs 9 Audio CD Classroom
Listening Part I\ skills to focus on particular | q Being busy
Listening for Key key information 1 Hello, may | help you? Theory
Information { First impressions 5Hrs
1 Making conclusions Practical
9 Robbery
1 A trip to London 0 Hrs
9 Job opportunity
9 Aadvice
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LUS5 5.1Achievean acceptable level | 1 Reading to Understand the Total 1 Handout Theory
Introduction .to Reading of reagling skills and follow | § Sequence of a Text 5Hrs 9 Audio CD Classroom
Part I- Reading to meaning sequences agll. | § ABC
Understand the 9 Words in my life Theory
Sequence of a Text My puzzled world of words 5Hrs
l Seps,eless! o Practical
1l SuQa 3IANGS a
0 Hrs

10 SG Qa stwry 1 S
9 Read ando be a writer
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9 Reading comprehension
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Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place|
(Hours)
LUG. 6.1Acquire an adequate level 0 T Understanding the Text Total 9 Handout Theory
Introduction to Regdlng reading skllls-and be abletq Structures 10Hrs 9 Audio CD Classroom
Part Il-Understanding understand different Types | § Turn on the meaning
the TextStructures of reading structures. 1 Be a reading detective Theory
1 Making a decision on 10Hrs
opinions _ Practical
9 Read a picture
1 Read a map 0 Hrs
9 Reading between the lines
9 Build a reading bridge
1 Read and answer
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place]
(Hours)
LU7. 7.1 Enable students confident t{  Finding essence Total 1 Handout Theory
Introduction to Reao“ng read mdepgndently.to look | § Facts and opinions 5Hrs 9 Audio CD Classroom
Part Ill- Understanding for the key information.  What isthe purpose?
the Purpose ofText 1 Give me a title Theory
1 Recognizing patterns 5Hrs
T Vocabulary Practical
9 Skimming
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9 Scanning Dictionaries

O Hrs




Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place

(Hours)
LUS8. 8.1 Enable students confident t{  Reading for Key Total 1 Handout Theory
Introquctlon to read mdep(?ndently.to look Information 10Hrs 9 Audio CD Classroom
Reading Part for the key information. 1 PMI
IV- Reading { Summarizing Theory
for Key T KWL 10Hrs
Information 1 Learning log Pracical

1 Visualizing
0 Hrs

9 Crossword
9 Taking notes
1 Reading; silent and aloud
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Module 14:

English Language Skills I

Objective of the
Module:

On completion of this module the trainee will be able to demonstrate the following competencies according to industry
standards and/or requirements:

T Introduction to Writing Part-ICompleting a form
1 Introduction to Writing Part I Correcting errors
1 Introduction to Writing Part [iKCommunicatingdeas and information
T Introduction to Writing Part IV Writing a text
1 Introduction to Speaking Part Introduction to language
1 Introduction to Speaking PartdISocial Situations
1 Introduction to Speaking Palll ¢Exchanging information and opinion
T Introduction to Speaking Part NPresenting a topic
Duration: Total: 45hours | Theory: 45hours | Practice: 0 hours
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LUL: M®M LYLINRGS &l Completingaform Total 1 Handout Theory
Introd.u_ctlon En.gllsh Language writing | 9 All about you 6HIrS 9 Audio CD Classroom
to Writing Part + skills 9 What do | look like?
Completing &form  Where am | from? Theory
9 Likes and dislikes 6 Hrs
1 What about you? Practical
0 Hrs




Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LU2: 21L YLINR @S & ( dzR ¢ | Correcting errors Total { Handout Theory
Introd.u.ctlon Iangugge wrltlng Skl||.S. 1 Capital Letters 6Hrs 9 Audio CD Classroom
to Writing Partll focusing on basic writing 1 Full stops
Correcting errors errors. 1 Other Punctuations We all Theory
make Mistakes 6 Hrs
Practical
O Hrs
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place|
(Hours)
LU3: 3AL YLINR @S & dzR ¢ § Communicating ideas and Total 1 Handout Theory
Introd-u.ctlon Ianguagfe ertln-g .Skl||S . information 6Hrs 9 Audio CD Classroom
to Writing Partlll - concerning their immediate| § Where do you live?
Communicating surroundings T My family Theory
ideas andinformation 1 2 KI{iQa KAA& 6 Hrs
2 :
1 What can you do~ Practical
O Hrs
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Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LUA4. 41L YLINR @S & dzR § 7 Writing a text Total { Handout Theory
IntrOd.u.Ctlon !anguage fgr.mal a_nd 1 Writing informally in 6Hrs 1 Audio CD Classroom
to Writing Part informal writing skills response to a text
IV - Writing a 1 Replying to a letter Theory
text 1 Suggestions in a letter 6 Hrs
T Havmg a great time Practical
1 Café life
1 Writing a formal response O Hrs
1 Making suggestions
1 Expressing ideas
1 Explaining why?
Learning Unit LearningOutcomes Learning Elements Duration Materials Required Learning Place|
(Hours)
LUS. 51L YLINRE @S & G dzR § 1 Introduction to language Total 1 Handout Theory
Introductl'on Ignguage spea'klng skills by| § Sounds interesting 6Hrs 1 Audio CD Classroom
to Speaking discussing basic and generi § Patterns and shapes
Part |- Information. q Numbers and dates Theory
Introduction to 1 Family 6 Hrs
language i i
guag 1 Hobbies and interests Practical
1 Home and hometown
9 Occupations 0 Hrs
i Languages
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Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place|
(Hours)
LUG. 6.1L YLINR @S & (i dzR § 1 Social situations Total 1 Handout Theory
Introducti.on Ianggagg Speaki.ng skills by| 1 Greeting, exclaiming and 6Hrs 1 Audio CD Classroom
to Speaking sharing information on saying
Part Il- Social higherlevel. 1 goodbye Theory
Situations {1 Asking and answering 6 Hrs
questions Practical
9 Describing people, things,
and places O Hrs
1 Expressing likes, dislikes
and
1 preferences
1 Complaining
1 Apologising and forgiving
9 Accepting and refusing
offers
9 Suggestingnd proposing
1 Responding to invitations
1 Advising
LT L 6SNBE &2
Learning Unit Learning Outcomes Learning Elements Duration Materials Required Learning Place
(Hours)
LU7. TdmM LYLINR @S & | Exchanging information an Total { Handout Theory




Introduction

to Speaking
Part lll-
Exchanging
information and
opinion

language speaking skills by
sharing information on
higher level.

opinion

1 Same and different people
and things

1 Same andlifferent actions

12 KIFGiQa Ay &2

1 Plans, maps and routes

1 Asking for and giving
directions

1 Diaries and arrangements

9 Making plans

1 Were your school days the
happiest

1 Daysof your life?

9 How do you commute to
work?

9 Are you in a rut?

9 How to report peopl@

9 How do you spend your
leisure time?

1 I have done it!

1 Is tourism appreciated?

5Hrs
Theory

5Hrs
Practical

O Hrs

9 Audio CD

Classroom

Learning Unit

Learning Outcomes

Learning Elements

Duration
(Hours)

Materials Required

LearningPlace

LUS.
Introduction

ydm LYLINR@GS ai

language speaking skills by

1 Presenting a topic
9 People

Total

9 Handout
9 Audio CD

Theory
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to Speaking
Part IV-
Presenting a topic

expressing and presenting
opinions and experiences.

9 Personalities

9 Clothes

9 Books, music and film

1 Places

9 Food and drink

9 How was your dinner?

1 Machines and technology
9 Sports and games

I Travelling

1 Where would you stay?
1 Reading; silent and aloud

4Hrs
Theory

4Hrs
Practical

O Hrs

Classroom
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Module 15: On-the-job Training- |
Objective ofthe Module: Gain real work placeundergtanding, skills and experience.

Duration Theory Practical
800 Hrs 0 hrs 800 Hrs
Month | Week Recommended rotation plan Applied Knowledge and skils Related to
Company Orientation Awareness of chain of command on the plant site, process unit wise orientation and
1 (Department wise) Understanding
HSE Procedures and regulations oea|th, Safety and Environment manuals aoticies; Equipment specifications, study of
5 local authority and the company |02 YLIh Y@ Qa ab¥S 62Nl Ay3 LINBOSRdANBaA
1 Types of Mterials ugdandtheir  Importance and use of warehouse; Supply and demand concept, international codes
a selection standards of materials
4 Monthly report writing MS- Office or computerized logging or reporting system
Personnel protective Use and importance of PPE; Maintain the best and safe working practices; Healthy a
5 equipment (PPE incident free work placamplementation of accident reporting culture
Health, Safety and Environment
6 overview of work place as well as Safety at Work, Understanding Emergency procedures, Fire Fighting, Waste
product management, Identifying hazards, define escapindge, material Identification,
. equipment Surface Protection Methods (Ensure safety at workplace)
2 3 Monthly report Writing MS Office or computerized logging or reporting system

13¢€



Maintenance and repair work of plant machinery and provide assistance to existing mainte
team as well as operation personnel, learn and use the line tracing and Equipment system,

° documentation and control section its importanaad methods of record keeping. Security an
10 Perform Electrical Preventive authentication of co.ntrol and al?uilt documentati(?n In.spect the machine/gquipment by using
= MaintenanceOperations (EPM) senses, control of dlffere.nt equipment, motors.dlr(.ectlon, motor control, vibration control,
= temperature sensors, nois@Bsors, star delta circuits.
Visuallyverifywire gauge, Single phase and three phase motor preventive maintenance,
13 generator service, Current transformers (CT) and Potential transformer (PT) uses, measu
34 electrical parameters.
Transformerconnection, motoigenerator connections protection circuits, relays, CBs and
1 insulatorsdiagnose basic electrical faults.
15
16 Monthly report Writing MS- Office or computerized logging or reporting system
Interpret wiring circuits ,wiring lay outs ,interpret single line and power circuit diagrams, ma
of wiring points , locate points, , Load calculation, selection of castienate wiringplan, single
17 phase wiring ,three phase wiring, laying of calilenching, termination of cables
18
19
Perform Electrical Wiring
Domestic wiring ,industrial wiring, control wiring, types of wiring (concealed wiring ,open wi
20 conduit ducts wiring) , prepare wiring plan , bus way ,Bus bar connectjiamspect quality of
5-6 21 cable,Star delta panel wiring, DOL panel wiring ,ATS panel wiring ,reverse forward circuit w
power circuit wiring, HT, LT wirings techniques.
22
23




24

Monthly report Writing

MS- Office or computerized logging or reporting system

Module 16: Onthe-Job Training; Il
Objective of the Module: Gain real work placeunderstanding, skills and experience.

Duration Theory Practical
800 Hrs 0 hrs 800 Hrs
Month | Week Recommended ratation plan Applied Knowledge and skillsRelatedto
1 Review of OJT (Department wise) _ _ o ) )
1 Awareness of chain of command on the plant site, process unit wise orientatio|
2 I Procedures and regulations off  § Understanding
local and the company Health, Safety andEnvironment manuals and policies; Equipment specificaf
T Materials us andtheir sdection dldzRe 2F O2YLIye&Qa al¥S 62Nl Ay3 LINE
1
1 Importance and use of warehouse; Supply and demand concept, international
1 and standards of materials
34 |Health, Safety andEnvironment Safety at Workplace, Understanding Emergency procedures, Fire Figh#iatg produd
overview of work place as wellas  management, Identifying hazards, define escaping (exit) route, material Identification
equipment Surface Protection Methods (ensure safety at workplace)
Monthly report writing MS- Office or computerized logging or reporting system
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Use and importance of PPE as per Installations requirements ; Maintain the best a
working practices fomnstallations ; Healthy and
Incident free work place, implementation of accident reporting culture, install]

2-3 Install Electrical System requirements of electrical motor, Generators, Transformers, wiring installations, doi
7 and industrial ,star delta starter installation D&thrter installation, Earthing requirement
Read/interpret electrical lay out, arrange resources.gf( power supply, tools ar
8 equipment), for electrical equipment installation/dismantling, perform electrical [
installation, cable installation & disantling, earthing, connect machine to power su|
9 accordingly, electrical appliances/equipment installation & dismantling
10
11
12 Monthly report Writing MS- Office or computerizetbgging or reporting system
13 Keep deep observation through perfect knowledge of process and procedure on the plant.
Actively participate in the solution of problem or fault findings; Manage and handle the
Emergency and provide assistance on the pant. Inspect and troubleshoot theneachiipment
14 Perform Troubleshooting troubleshoot electrical faults and control different equipment, troubleshoot motors direction,
motor control, vibration control, temperature sensors, noise sensors, star delta circuits.
15 Troubleshoot wirings faults domestic and industrial®ubleshoot Power circuit ,control circuit
,Troubleshoot Generators and backup system in electrical system,
16
4-5
17
18 Trouble shoot Transformer connection, motor generator connections, troubleshoot protection
circuits, relays, CBs and insulators, diagnose basic electrical faults,
19 Troubleshoot earthing faults and connections,
20 Monthly report Writing MS- Office or computerized logging or reporting system




21 Repair motors Single phase, Three phase, repair Generators minor faults preventive mainter

backup systems, testing and preventive repair of eartisygfem.
Repair Electrical Equipment  [Repair Domestic wiring (concealed wiring ,open wiring conduit ducts wiring) , industrial wiring

29 control wiring, ,bus way ,Bus bar connections ,repair Star delta, DOL ,ATS & reverse forwari

73 circuit, repair electrical equipment Bome appliances (iron, Washing machine, Drier connectic
Microwave oven Iron, Tube light, Float switch, ,Distribution box, , Juicer machine Blinder, To;
,UPS connection AC connection, Air cooler)

24

Monthly report Writing

MS- Office orcomputerized logging or reporting system

14C



4 Assessment Gidance
Competencydo SR | aaSaaySyd Aa GKS LINRPOS&aa 2F 3AFGKSNAYy3I SPARSYOS tcanks O2y FAL
articulatedin the competency standard(s).

4.1 Types ofAssessment
a) Sessional assessment

The goal of sessional assessment isitmitor student progresi order to provide constant feedback. This feedback can be used by the trainers to improve
their teaching and by learners to improve their learning

More specifically, sessional assessments Help learners to identify their strengths and weaknesses and Help trainersize wdemrgnlearners are
struggling and address problems immediately

Examples of sessional assessments include:

Observations
Presatations
Activity sheets
Project work
Oral questions

[t e ant A an N e

b) Summative (final) assessment

The goal of summative (final) assessment isewaluate learning progresat the end of a trainingorogrammeby comparing it against, e.g. set of
competency standards.

Examples of summative assessments include:

U Direct observation of work activities
U Final project
U Written questions
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4.2 Principles ofAssessment
When conducting assessment or developing assessment tools, trainers/assessors need to ensure that the [foiltmiyiles of assessment are met:

Validity

U Indicates if the assessment outcome is supported by evidence. The assessment outcome is valid if the assessment methateisandefiect
the critical aspects of evidence required by the competency stand&@uos\petency units, performance criteria, knowledge and understanding).

Reliability

U Indicates the level of consistency and accuracy of the assessment outcomes. The assessment is reliable if the assessmeentliopitoduce the
same result for learnersitth equal competence at different times or places, regardless of the trainer or assessor conducting the assessment.

Flexibility

U Indicates the opportunity for learners to discuss certain aspects of their assessment with their trainer or assessor, sidddsg the
assessment. All learners should be made aware of the purpose of assessment, the assessment criteria, the methods ad] twlghes context
and proposed timing of the assessment well in advance. This can be achieved by drawing upraagksessment.

Fair assessment

U Fair assessment does not advantage or disadvantage particular learners because of status, race, beliefs, culture and/dhigexdde means that
assessment methods may need to be adjusted for learners with disabditiesltural differences. An assessment should not place unnecessary
demands on learners that may prevent them from demonstrating competence.



4.3 Assessmenfemplate ¢ Sessional and Summativ&ssessment

Recommeéded form of assessment

Module Title Learning Units
Sessional Summative
1. Apply personal safety measures o
Module 1: 1 Activity sheets
2. Apply workplace safety measures 1 Simulation
Maintain Safety 3. Follow Work Permit :
' o N 1 Oral and written
4. Maintain Safety of Wiring & Cables questions
5. Perform Lockout Tag out (LOTO)
1. Check machine condition through sensory {1 Observation Integrated assessment:
Module 2: 2. Perform Inspection with Tools Bquipment  Simulation 1 Project
q Perform Electrical 3. Fillin Preventive maintenance Performa as per { Oral and written ' Demonstration
Preventive Maintenance Requirement questions T Role play
Operations (EPM) 4. Repair / Replace Faulty Parts of Equipment 1 Demonstration {1 Oral and written
5. Maintain record of spare parts for back up services questions
1. Read/ Interpret Drawing Arrange Resources for
Module 3: electrical wiring 1 Observation
Perform Electrical Wiring 2. Perform Wiring (Domestic & Industrial), termination | 1 Oral andwritten
and taggmg questions
3. Perform Wire Dressing 1 Demonstration
4. Perform Checking & Testing of electrical wiring




1. Read/ Interpret Electrical Layout
2. Arrange Resources (e.g. Power Supply, Tools &
Equipment) for electrical equipment 1
installation/dismantling 1 Observation
Module 4: 3. Perform Electrical Panel Installation 1 Simulation
4. Perform Cable Installation { Oral and written
Install Electrical System 5. Perform Cable Installation questions
6. Perform Electrical Appliances Installation ¢ Demonstration
7. Perform Electrical equipment Dismantling
8. Perform Earthing
9. Provide Power Supply to machine
1. Obtain Problem Specific Documents (Instructional | T Activity sheets
Module 5: Manual, Work Order)  Simulation _
2. Perform Fault Diagnosis of the job/machine/equipme 11 Oral and written
Perform Troubleshooting (electrical, mechanical, instrumental) Perform post questions
soldering inspection  Demonstration
1 Activity sheets
Module 6: 1. Repair / Replace faulty Components/parts of electricg T Simulation
Repair Electrical Equipment equipment/machine/job { Oral andwritten
2. Prepare Work Completion Report questions
1 Demonstration
Module 7: 1. Measure energy use and consumption ! AFtIVIty .sheets
Implement Energy 2. Perform electrical energy cost calculation f Simulation :
Management Measures 3. Report identified energ?/};osses foral e.md witten
' questions
Module 8: 1. Identify type of solar energy system as per requireme  Observation
2. Calculate sizing and select suitable site for solar eng| § Simulation

Implement renewable energy

system

9 Oral and written
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system 3. Install & commission solar energy system questins
9 Demonstration
9 Observation
Module 9: 1. Carry out noise survey of workplace {1 Oral and written
Apply Noise Prevention 2. Rank areas for noise. according to NEQS questions
Measures 3. Report assessed noise control measures 1 Demonstration
1 Observation
Module 10: 1 Simulation
1. Categorize electrical system and component wastage 1 Oral and written
Implement Waste 2. Take measures to control wastage questions
Management Measures .
1 Demonstration
1. Plan the task based on the work permit 1 Activity sheets
Module 11 2. Evaluate quality of work 1 Simulation _
o 3. Communicate with others in Urdu and English in 1 Oral and written
Develop Professionalism . ;
appropriate terms questions
4. Upgrade professional skills and knowledge  Demonstration
1 Activity sheets
Module 12: 1. Introduction to Computer 1 Simulation
Computer Skills 2. MSWord (Basic to Intermediate) 1 Oral and written
3. MSExcel (Basic to Intermediate) questions
4. MSPowerPoint (Basic to Intermediate)

9 Demonstration

14¢




1. Introduction to Listening Part-Listening to Match
Information
2. Introduction to Listening PartListening to Respond
3. Introduction to Listening Part HFollowing
Conversations
4. Introduction to Listening Part NListening for Key {1 Observation
Module 13: Information { Oral and written
. . 5. Introduction to Reading Part-Reading to Understand :
English Language Skills | the Sequence of a Text questions _
9 Demonstration
6. Introduction to Reading PartUnderstanding the Text
Structures
7. Introduction to Reading Part HUnderstanding the
Purpose of Text
8. Introduction to Reading Part MReading for Key
information
1. Introduction to Writing Part {Completing a form
2. Introduction to Writing Part HCorrecting errors o
3. Introduction to Writing Part I-Communicatingdeas and 1 AFtIVIty _ShEEtS
information T Simulation
Module 14: 4. Introduction to Writing Part IWriting a text T Oral "’_md written
English Language Skills I 5. Introduction to Speaking Partlhtroduction to language questions _
6. Introduction to Speaking Part-Bocial situations T Demonstration
7. Introduction to Speaking Part Il exchanging informatio
and opinion
8. Introduction to Speaking Part WPresenting a topic

Module 15:
OJH

1 Observation

9 Oral and written
questions

9 Demonstration

14¢€




Module 16:
OJTI

9 Observation

9 Oral and written
questions

9 Demonstration




5 List of Tools, Machinery & Equipment

Occupational title

Electrical Techniciawith Green Skills

Duration 2years

Sr. No. Name of Item/ Equipment / Tools Quantity
AS PER

1. 3 phase single clamp power analyser INDUSTERY
CODE OF

PRACTAISE

2. Adjustable wrench

3. Amp meter

4. AVO meter

5. Batteries

6. Battery charger

7. Bench vice

8. Ceiling hole cutter

9. Charge controller

10. Chisel

11. Clamp on meter

12. Compass

13. Drill machine




14. Earth tester meter

15. Extension board

16. File set

17. Gloves

18. Goggles

19. Grinder

20. Hacksaw

21. Hammer

22. Hand drill machine

23. Helmet

24. Hertz meter (frequency meter)
25. hole cutter

26. ICT system

27. Inverters

28. Knife (cable)

29. L-key set

30. Lock plier

31. Luminance meter

32. Measuring tape

33. Megger (Analogue& Digital)




34.

Micro meter

35. Mono crystalline

36. Multi meter

37. Number punch

38. Phase sequence meter
39. Pipe cutter

40. Pipe vice

41. Pipe wrench

42. Plier set

43. Poly crystalline

44, Punching tool (Networking /Telephone)
45. Ratchet set

46. Safety boots

47. Scissor

48. Screw driver set

49, Side Cutter

50. Solar panels

51. Soldering iron

52. Spanner set

53. Spirit Level
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54. Steel scale

55. Steel wire

56. Synchronizing meter
57. Tachometer
58. Tester

59. Thimble press
60. Thin film

61. Torch

62. Vernier calliper
63. Volt meter

64. Wire gauge
65. Wood saw
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6 List of Consumable Supplies

Occupational title

Electrical Techniciawith Green Skills

Duration 2years

Sr. No. Name of Item/ Equipment / Tools Range Quantity
1. PVCFlexible wire 40/0.076 blue 200m
2. PVC Flexible wire 40/0.076 yellow 200m
3. PVC flexible Two core twist wire cable 40/0.076 100m
4. Single way switch (Piano type) 5Amp 24
5. Twoway switch (Piano type) 5Amp 24
6. Two pole main switch 10 Amp 24
7. Two pinsocket (Piano type) 5 Amp 24
8. Lamp holder Piano Type 24
9. Lamp holder Pendant Type 24
10. Cable 3/0.029 2 Rall
11. Cable 7/0.029 1 Roll
12. Bulb 100W 24
13. Bulb 200W 24
14. PVC pipe "1/2x10Ft 6
15. Junction Box (1/2 inch) (1,2, 3, 4 ways) 24
16. Celling Rose 24




17. Machine Screw MKy §é E OKMC £ 2 pack
18. Wooden Screw "1,"3/4, 1x1/2,"2 2 pack
Wooden screw 2 pack
19. Plug show 10Amp 12
20. Florescent Tube 40W 6
21. Tube starter 220V 12
22. Timer for washing machine 220V 6
23. Selector switch 220V 6
24. Indicator 220V 12
25. Insulation Tap - 24
26. Fan Capacitor (3.5uf) 6
27. Motor Capacitor (80/110uf) 6
28. Connecter (5, 10, 15A) 12
29. Heater Element 750W 12
30. Fibber washers -
31. Cut Screw difference size 1/2, 3/4, 1", 1.5" 4 pack
32. Soldering Wire 60/40 6
33. solderingflux Local 6 pack
34. LED 120
35. Diode 120
36. Carbon Resistor 150
37. Power Resistor 5 Watt 30




38. Capacitors

39. Transistor NPN, PNP 60

40. Photo Diode 15

41. Florescent Tube holder set 10 each

42. Hydro meter 4

43. compass 5

44, Energy saver 24 W 12

45. Distilled water As per requirements
46. Sulphuric acid H2so4 As per requirements
47. Batteries Different Size As per requirements
48. DC cables Different current rating 1 coils each

49. Ravebolt Different Size As per requirements
50. DC motors 30 watt /50 watt As per requirements
51. DC lights Different Size As per requirements
52. DC fans Different Size As per requirements
53. Fuse Different types As per requirements
54. Butterfly bolts and nuts Different Size As per requirements
55. Expansion bolts Different Size Asper requirements
56. Hack saw blade MH £ R2dzof S SR3S 1 dozen
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