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FOREWORD

With a view to standardize Skilled Labour Training ocperated
under the aegis of the Directorate of Manpower and Training,
Punjab, Lahore, a Development Cell has been set up at this
Diractorate under the Pak-=German Technlecal Assistance
Programme .

One of the activities of the Development Cell is to prepare
"Trade Information Manuals® showing trade definitions, lists
of skills and cperations and the detailed systematic
training programme for Skilled Labour Trailning in accordance
with intermational standards and local regulremente. For
this purpose different undertakings in the Punjab wers
approached to find their requirements and ocpinicns about the
presaent Training Programme.

The Davelopment Cell has prepared the "Trade Information
Manual®™ in consultation with the undertakings and the
Apprenticeship Wing of this Directorate. This manual gives
the revised systematic training programme for apprentices to
meet the minimum requirements for the training of 5killed
Craftsmen., This manual shall help the employer=s and trainees
to know precisely the functione and training of a tradesman
in a particular trade,

B standardized trade test shall be conducted at the end of
the programme to ensure that the minimum reguired skills and
knowladge have been achieved.

The instructional material for carrying out the training
programme of a trade, such as detailed course outlines and
syllabi, job and lesson sheets and trade books, prepared by
the Development Cell are avallakle upon request from the
office of the:

Deputy Director (Trade Testing)
Davelopment Cell for Skilled Labour Training

25, Amin Park,’P.0, Ferozepur Road
Lahore-= 16,

Lastly we are thankful to all copcerned, who have helped us
in preparing this "Trade Information Manual®.

Suggestions for further improvement of the programme are

welcomed.

Lahore MUHAMMED ASLAM VIEEK
December 10, 1975 Director Manpower & Training
Price- Rs. 5!_ Punijab, Lahore

Rinol ak Fubaacen Front
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A

TRADE DEFINITION
SCOPE OF ACTIVITY



Al TRADE DEFIMITION = ESCOPE OF ACTIVITIES

ELECTRICIAN GENERALL *

An Electrician General installs, maintains and repairs elec-
trical wirlng systems and related eguipment in residences,
industrial and commercial establishments and cother buildings,
He carrieg out repairs of wiring faults and other minor de-
fects in domestie appliances and industrial apparatus,
Details:

J/ He examines drawings and other specifications,

/ positions and fixes distribution boards, fuse boxes,
switches and light and power points,

/ cuts, bends and installs conduit wiring and installs
sheathed eable wiring,

/ connects wiring to sources of slectrical supply,
/ replaces or repairs defective wiring and related eguipment,

/ fitz, afjusts and repairs electrical motors and related
apparatus,

/ tests for defects and makes necessary adjustments,

* hceording to  INTERNATIONAL STANDARD CLASSIFICATIONS OF
GCCUPATIONS‘ Revised Edit:lon, ILD, Geneva 1968

adopted by the Government of West Pakistan,
Directorate of Labour Welfare, Tahore 1969



B TRAINING CONTENTS

(a)  SKILLS AND OPERATIONS
(b)  THEORETICAL KNOWLEDGE

{c) WAYS TO BECOME A SKILLED CRAFTSMAN



B, (a) SKILLS AND OPERARTIONS

ELECTRICIAN GENERMLL

Proper Working

1. Working te gensral workshop rules and regulations
a) care and maintenance of tools and equipment;
b) correct handling of tools and appliances;
¢) proper storing of tool= and appliances;
@) keeping workshop neat and clean.

. IListing correct seguence of operations for the job,
. Listing tools reguired for job.

. Working to safety regulations,

. Working te WAPDA and general rules and regulations,

. FElementary Eirst aid including artificial respiration
in case of shocks.

7. working to sketches, drawings and blue prints.

;o s LW R

Bench Work (Fitting and Sheet Metal)
8. HMHeasuring

9, Marking

10, Filing

11. Sawing

12, Drilling

13. Chipping

14. GStamping

15, Thread cutting

16, Bending and forming

17. Cold riveting

18. Tesl grinding

19, Making of clamps

20, Soldering, tinning, brazing and sweating.

Carpentry
21. Handling of carpenter's hand tools,

22. Preparation of switch boards, round bhlocks ete,
23, Making batten joints,
24. Making casing and capping joints.

Installation of Wiring Systems
25, Use of common hand tools used in electrical engineering.

26, Handling of various types of wires and cables used in
gleetrical installations,



274
28,
9.

io.

3t.

Making all types of joints,
Installation of all types of lighting circuits.

Preparing of layouts for wiring circuits including all
specifications.

Tnstalling and connecting various types of lighting fittings
ineluding fluorescent lamps,.

provision of fuse boards and bell indirators.

Repalr and Maintenance of Wiring Systems

3z,
3.
34,
i5.
36.

ar.

38,
39.

Preparing of different types of testing boards.
Fault finding, use of test lamps and danger beoards.
Systematic detectlion of faulty eircuits.
Precautlons pricr to repairing Faulty circuits.

Carrying out electrical and mechanical repalrs of slectri-
cal appliances viz:
switches, plugs, cut-outs, requlators etc.

General maintenance of wiring systems and ceiling and
pedestal fans.

General and routine inspection of all clectrical wirings.

Form of report to electrical imspector in case of an
electrical accident.

Electrical Measurements

40.

Use, care and maintenance of
a) Valtmeter

bl Ammeter

£) Power meter

d) Energy metar

e)l Power factor meter
f) Avometer

g) Earth tester

h) Megger testing set
i) Tang tester

3) Battery testing set

pistribution of Power

41.
42.
43.
dd .

45,
446,

fOperating HT switeh gear equipment.
Tnstallation and operation of LT main switch board control.
Installation of capacitor systam.

Installation and maintenance of overhead distribution incl.:
a) Distribution and subdistribution of power and lighting
b} lines hetween OH=lines and buildings

¢} Barthing of OH-1line system

d} Jointing of OH-wires and cables

a) Boutine check and testing

f) Precautionary measures prior te working on OH-lines.

Inctallation of underground cahles.

Preparation of power and lighting schemes CoT workshops and
residential compounds.



47.

fction to ke taken at time of a power failure.

Connection and Use nf Machinery and Appliances

42,
50,
5.
52.

53

54,
55,

Handling secondary cells and batteries: Charging with
tharging board, maintenance and repair.

Installation of step up and step down transformers.
Connecting transformers in parallels.
Installation and maintenance of rectifiers.

Connection of various Xinds of DC and AC motors, single
phage and three phace.

Installation of all kinds of accessories: Starters, ragu-
lators, ewitch gears, control units etc.

General layout of machines on their foundaticns.
Testing installed machines and appliances.

Maintenance and Repair of Machinery and Appllances

ab.

i
58.

59,
60.

1.
62,
63.

General routine check and maintenance of all electrical
machinery and appliances,

Finding of faults,

Dismantling, repalr, reassembling and setting of motors -
and auxiliary eguipment.

Beplacement of worn out parts.

Rewinding of hurnt out armatures of motor Fans and other
small motors.

Other repairs of armature coils and field coils.
Skimming of commutateors.
Overhauling all machinery.



[1=1] THEORETICAL RNOWLEDGE

1. TRADE TEEQRY

Handtools and their operation
Simple machine tools

Basic guantities of electrical engineering
Electrical clircuiks

Magnetism

Alternating current

Three=phase current

Protective methods

Meaguring methods

Cells and batteries

Electrical machines

Transformers

Rectifiers

Power generation and distribution
Lighting systems

Aules and regqulations

P RELATED MATHEMATICS
in addition to the toples of Trade Theory:

Numbers, fracticns, declimal system, percentages
Tranaposition of eguations

Trigsonometrical ratios

pythagorean proposition

Selection of service lines and fuses

Valtage drop on lines

3. TECHHICAL DRAWING
in addition to the toplcs of Trade Theory:

Representation of prismatic and cylindrical
workpieces

Dimensicning

Heating appliances

Residential wiring systems

Contacter and relay connections
Transformer and motor winding diagrams
Transmission systems



B (¢} WAYS TO BECOME A SKILLED CRAFTSMAN

NEW-COMERS
IN THE TRADE
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PROGRAMME OF TRAINING
FOR APPRENTICES

[a) BREAK-UP OF THE TRAINING PROGRAMME
[B) COURSE OUTLINES FOR PRACTICAL TRAINING

[e] COURSE QUTLINES FOR THEORETICAL INSTRUCTIONS
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C.ia) BREAEUFP OF THE TRAINING PROGRAMME

FOR A T C BAND IN = PLANT TRAINING

The diagram on page gives a4 survey of the training pro-
gramme designed for APPRENTICE TRAINING CENTREa or APPREN-
TICE TRATNING WINGE nf TTCs. It can also he applied tm
training centres within ipdustrizl enterprises.

The total apprenticeship of three years is split into periods
of institutional and in=plant training as follows:

e Practical Training

1.1 In=Plant Orientation { 3 months)

The apprentices spend the first three months in their
regpective companies to get a general orientation of
their trades.

1.2 Tzade Intzpduction { 3 months)

hpprentices of all metal and electrical trades are
trained together in the training centre and follow the
same course outlines, concerned mainly with benchwork.

1.3 Izade Fundamentals { 3 months)
After completion of the Intraduction Course the prac-—
tical training is carried out in trade croups, so that
the apprentices may get an undarstanding of their par-
ticular trade. The course 1s very intensive in erder to
impart the fundamental skills. Howewver, for lack of time
it providas no opportunity for further practice in the
training dentre.

1.4 RAdvanced In-Plant Training (12 montha}

The apprentlices undergo an on-the=job training (in-
plant training) in their various undertakings. This
period of tralning must be properly planned too; but
its detailled organization depends upon the actual fa-
ailities af the individual industries, The Devalopment
Cell for Skillec Labour Training, Directorate of Man=-
power and Training, Lahore, may be approachad for any
advice and mssistance in this matter.

This period of training ought to he mainly concerned
with the skills and operations covered already in the
ingtitutional Basic Trainine and listed in para C. (b).
Theae skills and operations have to ba practiced inm
the variocus situations as they arise during the pro-
duction proceas.



1.7

The main workshops or secticns where sapprentices of the

Blectriclan General trade have t6 be trained during these
12 months are:

= Fltting or Basic Shop: Practicing basle fltting cpe-
(2 months) rations,
working with power drill and
power hackaaw,
handling eof erdinary and pra-
cision measuring instruments,

- Elactrical Workshop: Handling of wires and cables
{2 months) and commonly used accessories,
praparation of jeints for
batten and casing & capping wiring,

- FRepair Workshop: Repalr and preparation of
{2 monthsk | electrical components,
practicing soldering and brazing.
= Inatallation Site: Installation of simple cireuits,
(6 months) fault finding,
Advapced Institutional Traiping {3 months)

This course connectz to the Basic Institotienal Training
but it is assumed that the apprentices have practiced
those skills and operations during their in-plant training.
At this stage in ancther intensive course the apprentices
are Introduced to the main skills and operations of the
trade, 211 trades are trained in separate groups.

Final Irstitutional Training {3 months)
For the last three months of Institutional training there
are courses provided for some special fields of the trads.

By the end of this course all main skills and cperations

of the Electrician CGeneral trade have bean implementad, but
further practice is recuired in the In-Plant Training.

Eipal_ In-Plant Traiping {3 ronths)
In the next phase of in-plant kraining, the on=-the-=jok
training 1s continued at a higher level, The contente of

this part of trainingy are the skills and operations cavered
by the Advanced and Final Ipstitutional Tralning and listed
in para C.(b) . By the end of this pericd the apprentices
should have been trained in aAll main skills and operatlions
under workshop conditions.

The main workshops or sections where the apprentlces have to
be trained during these nine months ares

= Electrical workshop: Installation and repalr of
(2 months) motor controls,

= Installation Site: Installation of all kinds of
{3 months) lighting and power circuits,

working on switch gears and
protection devices.

= Repalr Shop: Servicing and repair of electric
{4 months) machines and appliances,
practicing of electrical
measSurements.



Thearetical Instructions

During the whole three years' apprenticeship (periods
of institutional as well as in-plant training) the
apprentices undergo a theoretiecal training at the trai-
ning centre cne day per week.

(Under particular circumstances block release could
also be considered for imparting the theory lectures
during the period of in-plant training.)

The subjects are:

= Trade Theory {including: Technology, Materials and
Related Science)

- Technical Mathematics
= Technical Drawing

The theoretical instructions run parallel to the prac-
tical training as far as possible and only those topics
are taught which are necessa for a better understan-—
ding of the practical work. :{at is why Selence 1s in-
tegrated into Trade Theory and Technical Mathematics
deal only with solution of technical problems at the
level of the individual trade. The syllabi are shown

in para C.(e).

Erea in Percentages
The overall percentages of the training are:

= practical institutional training 28 %
= practical in-plant training 55 %
- theoretical instituticnal training 17 %



C. (b)

COURSE OUTLINES FOR PRACTICAL TRAINING

FOR ELECTRICIAN GENERAL

EASIC TRAINING

Basiec Fitting (10 weaks)
Mechanical Measuring I [ 2 weaks)
Banchwork { 2 weeks)
Electrical Installatien T [ B weeks)
Woodworks { 2 waaks)

The courses Basic Fitting and Measuring T are common
for all metal and eleetrical trades. The remaining

three courses were prepared to impart training in fun-
damentals of the Flectrician General trade.

The Basic Training in gemeral is degioned to provide

a background of knowledss and skills to prepare the
apprentices for the following phase of In-Plant Training
in the undertakings,

ADVANCED TRAINING

Electrical Measuring {1
Fleptrical Installation II (10 weeks)
Electrical Control Circuits I {1

In the Advanced Tralning the main emphasis i= put on
making trainees familiar with the different wiring sys-
tems. The Electrical Measuring and Control Cirenits are
carried cut In small groups of 3 to 4 apprentices.
Tharafore only few workplaces for measuring and control
circuits are needed, but thesa are used in rotation; so
that thay are permanently occupled,

FINAL TRALNIRG

Electrical Control Circuite II [ 2
Electrical Imstallation IIT [ &
Servicing Electrical Machines [ 2 waeks)
Fepair of Windings { 2

The apprentices are split up into groups working in
different secticns of the Final Training. In a rotary
system the groups are shifted to the nther sections, so
that finally all jobs ars done by each apprentice. But
in any case the 'Control Circuits II' course pust be
passed befors the 'Electrical Installation TTT' course,
The duration may wvary according to the individusl needs
of the apprentices or their undertakings. In the courses
'Servicing Electrical Machines' and '"Repair of Windings'
machinery or appliances of the training centre may he
serviced or repaired. But in case no such work ie to be
done at the moment, a& standard course ls offered,



BASIC TRAINING (months 4-9)

T.1.4

1.1.5

1.7.9

The following list shows the SKILLS and OPERATIONS beinn
learned in the Basic Training of the ATC-programmes:

IHTRODUCTION COURSE {months 4-6)

General introduction to workshop rules and requlations

Broper working

=care and maintenance of tools and eguipment,
-working to sketches, drawings and blue prints,
=working according to proper sequence of operations.

Measuring and checking

=with steal rule,

-with vernier caliper,

-with spring calipers and divider,
=with protractor combination set,
-with try scquare and back sguarse,

Marking

=coating for marking,

-scribing parallel lines, circles, radii, angles,
-finding centres,

-marking from reference faces and lines,

Punching and stamping

=centre-punching
-stamping with letters and figures.

Sawing (by hand and machines)

=fixing sawblades, adjusting and eclamping the job,
-eutting flats, pipes, bars,
=using coolants.

Chipping

-ocross and flat chiselling,
=ghiselling grooves,
-reqrinding of chisels.

Filing

=flat and sguare filing to an accuracy of Lo mm,
-filing radil and slots.

Drilling = Counterboring = Reaming

-holding tools in different ways, setting the machine,
=drilling holes, blind holes, pilot hales,
-oounterboring, reamine,



1.1.10 Riveting
=preparation of the fjob,
-cold riveting.,

1.1.11 Thread Cutting

-making internal and external threads by hand,
1.1.12 Teool grinding

=-gharpening chisels, scribers, punches,
=ragrinding drills, ¢

1.2 _ TRADE FPUNDAMENTAL COURSE {months 7=-9)

T Soldering
=making sheet metal joints,
=-making wire joints.

Teed Handling of wires and cables

=gelecting wirea and cables,
=cutting to proper length,
=atripping,

=bending,

~making eyes;

—fastening,

~bundling and insulating with tape.

1.2.3 Filing

-filing plastics to an accuracy of 2 0.1 mm.

1.2.4 Fixing of components

—terminal plates,
=clamps ,

-sockets and plugs,
-switches,

=lamp h&alders,
-distribution boxes.

1,2.5 Connacting up elrcults acccording to drawings

1.2.,6 Carpent

=making batten joints,
-making casing and capping joints,
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ADVANCED TRAINING (months 22-24)

The following list shows the SKILLS and OPERATICHS being
learned in the Advanced Tralning of the ATC-programme:;

Completicn of wiring and current-path diagrams

-working according to given lay-cut diagrams.

Implementation of lighting circuits

in casing and capping, batten wiring, pipe wiring,

-multi-glrocuit=-switch clircuit,

Implementation of control circults

-glectro—thermic overcurrent protection,
-interlocking by switches and contactors,

2.,
2.1
2.2
cable wiring:
=gne=way switch clrcuit,
-two-way switch eireult,
=impulse=swlitch circuit,
=trembler-bell circuit,
=time=switch clreult,
-indicator bell circuit.
2.3
=gn = and off-circuit,
-sefquence-control elircule,
2.4 Measuring exerclses

-meter reading,
-measuring E, I, R, P, W, cosine ¥
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ADVANCED TRAINING LAYOUT

MEASURING COURSE
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02 DRAWING RDOM INSTALLATION

03 SLEEFING FOOM INSTALLATION
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05 MPULSFE SWITCH CIRCUIT

06 TREMBLER BELL CIRCLIT
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B
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07 TIME SWITCH CIRCUIT U8 INDICATCR BELL CIRCUN B8 TIMING SWITCH CIRCUIT

ADVANCED TRAINING

LAY QUT

No. 2.5 2
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DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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CONTROL CRRCUITS
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FINAL TRATHING (months 25-27)

The following list shows the SKILLS and OPERATIDNS being

learned in the Final Training of the ATC-programme:

-electrical machine connections including control

-starting circuits of AC and DC=-motors,
=reverse-circuits of single-phase, three-phase

-speed control of DC-motors.

Finding the characteristics of

-gingle-phase transformers,

=DC-motors and generators.

Servicing electrical machines

=-dismantling and reassembling,

-replacement of carbon brushes,

=gverhauling of commutators,

-replacement and greasing of bearings,
=testing electrical and mechanical functioning.

3.

3.1 Industrial Installation
and power circults,
and DC=motors,

1.2

=AC=-motors,
1.3
id

Repair of windings
-specifying,

=use of micremeters and SWG,
=dismantling of coils,

=preparation of insulation materials,
-making winding forms,

-rewinding and reassembling,
-varnishing and drying;

-bandage work,

-testing the insulation and functioning.



Example out of course ELECTRICAL INSTALLATION [

| INDUSTRIAL INSTALLATIONS |
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AUTOMATIC CONTACTOR No. 3.5.2
FINAL TRAINING STAR-DELTA ELC. INSTALLATION T

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ELECTRICIAN
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Example put of the course SERVICING ELECTRICAL MACHINES

1) MOUKT ROTOR BETWEEN
CENTRES

2) CHECH TRUENESS WITH
DIAL INDICATOR

%) CAREFULLY TURN LIGHT
cur

4) GSMDOTH WITH EMERY-

SHEET
- ——
5) REMOVE INSULATION m —
BETWEEN SEGMENTS v My —=H
: \ =
WITH HACKSAW BLADE . — _=:-‘;§_

&) DRAW EMERYSHEET
BETWEEN ERUSH
AND COMMUTATOR

FINAL TRAINING SKIMMING OF ARMATURE 354 ETR:::C}:TNES
l ELECTRICIAN
B | cEneERAL

DEVELDPMENT CELL FOR SKILLED LABOUR TRAINING
FAK GERMas TECHMZ AL TRAINNDG FHEOCEAMBME




Exampie out of the course REPAIR OF WINDING

[ STAMQARD PROGRAMME |

el
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4 | i '
4 | b
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Mo. 3.5.4
REPAIR OF WINDING

FINAL TRAINING TRANSFORMER

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING GENERAL
FEK GENMAN TECHNICAL TRATMING FROGRAMME T | ELcciRIciaN
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TRADE TESTING

As it becomes necessary in the present stace of industri-
alization to standardize all trade definitions and trai-
ning methods, it is also necessary to standardize the
trade testing. Therefore the Development Cell for Skilled
Labour Training will alse he carrying out this task to
meet the following requirements:

1. Working out rules and procedures for promotion and
final trade tests

2. Preparing papers for practical and theoretical tests
3. Conducting tests

4. Making assessment of practical work and theoretical
papers

5. Issuing certificates

6. Recormending necessary alterations in curricula based

on the assessment of examinations



