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INTRODUCTION

With a view to standardizing skilled labour training, function=
ing under the aegls of the DIRECTORATE OF MANPOWER & THAINING,
PUNJAB, LAHORE, a Development Cell has been set up at this Di-
rectorate under the Pak-German Technical Assistance Programma.
one of the activities of the pevelopment Cell is to prepare
standardized "Training Courses" for varlous trades.

skilled manpower is the backbone of industry. Industrial pro-
gress 1s not possible without the availability of systematically
trained skilled personnel. The trade proficiency of such a
skilled workman does not only depend upon his skills but also
upon the knowledge of when and how to apply these gkills in any
aituation that may arise while working on the job. Therafore,

a sound understanding of materials, tools, appliances and work-
ing methods is a must for every systematically trained skilled
workman and the training programme has to fulfil this require-
ment.

Although skilled workmen must gain broad vackground information
about their respective trade during the course of training, that
does not mean they should be imparted highly scientific theory
as for engineers and technicians. practical work is the prime
objective in skilled labour training and theoretical knowledge
is required to a lesser extent. As such 80 % of the training
period is devoted to practical work and 20 % to that of theore-
tieal instructions.

The Development Cell has therefore prepared the "Masterplan
curriculum® in the subjects of Technology, ruchﬁinal Mathema-
tics and Technical Drawing for imparting theoretical instruc-
tions to apprentices and trainees of the electrical trade. A
number of experiments have been worked out as a part of this
training in the "Masterplan curriculim® to emphasize learning
by doing.



SET-UP OF THE MASTERPLAN CURRICULUM

The Masterplan Curriculum for electricians covers all the ne-
cessary requirements for imparting theoretical instructions
to apprentices and trainees in their chosen trade. It can be
utilized in all training institutions where related theoreti-
cal instructions are imparted to apprentices and trainees,

The curriculum has been split up in three main subjects name=

ly Technology, Technical Mathematics and

Technical Drawing.

These subjects have been divided into units and sub-units,

Within one sub-unit topics are specified which show the con-
tents of the lesson to be taught, This will help the instruc-
tors to understand'the scope of the lesson.

Technology is the main subject; the other subjects deal with
the related aspects of Technology on the same teaching day.
An extract from the Masterplan Curriculum is shown below as
an example of these parallel activities:

Unit
No.

TECHNOLOGY

TECHNICAL MATHEMATICS

TECHNICAL DRAWING

7
741

DC-GENERATOR & MOTOR

Simple DC-Generators

EME_of a_Generator

=-coil in a magnetic
field

-working principle
=construction

—excitation

=commutating poles

- Em B xXx 1 x W

DC-Gengrarox

=principle of commu-
tation

-~angular displacement
of neutral axle

(Sheats No. 65,66)

1+2

popy el
-series generator
=shunt genarator
~compound generator,
=direction of rota-
tion and current
=-characteristics

=-armature resistance
R
( ‘l

-armature current II‘:

=galculation of formu-
la:
v e B - I. = a‘

DC-Generator

=separately exclited
-shunt generator
-compound generator

{Sheets NHo. €7,68,69)

Every sub=unit has a common serial number for the three sub-
jects namely Technology, Technical Mathematics and Technical
Drawing. One sub-unit is to be taught in one day. For TTCs,
week may be provided for Laboratory
Work (Experiments). One day per week system with 6 = 7 lesson=-
periods may be followed for imparting theoretical instructions.
The break-up of the lesson-pericds is as follows:

an additional half day per

and

2 = 3 lesson-periocds

2 lesson-periods
2 lesson-periods

for Technology

for Technical Mathematics
for Technical Drawing,



HOW TO USE THE MASTERPLAN CURRICULUM FOR THE

APPRENTICE TRAINING SCHEME

tUnder the Apprentice Training Scheme the duration of training
for electricians is three years. This time has been divided
into six periods/semesters, The theoretical instructions may
be arranged on a Day Release Basis throughout the period of
training, A Block Release System may also be followed which
provides about 150 days (25 weeks) with 6 - 7 lesson-periocds
per day (for Electrical Theory and Experiments).

The programme of theoretical instructions for apprentices 1is
broadly divided into two parts namely Fundamentals of the Metal
Trade and Electrical Trade Theory.

During the first semester a common course for Metal, Auto and
Electrician Trades namely "Fundamentals of Metal Trades" is
to be taught for the first three months (week 1 - 12) of the
semester, During the next three months (week 13 - 24) of the
semester "Fundamentals of Electrical Trade Theory" is to be
taught which covers unit no. 1 and 2 of the Masterplan Curri-

culum,

From the second to sixth semesters a sandwich programme for im=-
parting instructions in Electrical Trade Theory (Technology,
Technical Mathematics and Technical Drawing) and Laboratory
Work (Experiments) have been prepared. Electrical Trade Theory
and Experiments are changing in such a way that first the theo-
retical background is given in Electrical Trade Theory and then

the related Experiments are worked out.

At the end of the second to fifth semesters and at the end of
sixth semester 2 weeks and one week are provided respectively
for the review of the course. One week more is provided at the
end of each semester for a test.

The time schedulle for imparting theoretical instructions (Trade
Theory and Laboratory Work) to apprentices is shown on page no. 6



UNIT M0, | TRADE THEORY AND LAB., WORK  |WEEK
(]
FUNDAMENTALS OF METAL TRAfES | 1-12| =
(¥ ]
1- 2 ELECTRICAL THEORY 13-24 g
™
TEST 25 | =
Yw 7 EXPERIMENTS §= h&
3.~ 5 ELECTRICAL THEORY 8-18 i
8 -11 EXPERIMENTS 19-22 Eg
REVIEW 23-21 C:'?I
TEST 25
- 7 ELECTRICAL THEORY 1-12 "'"a
112 - 21 EXPERIMENTS 13-22 g
REVIEW D3-24 iﬁ
TEST 25 2
8- 9 ELECTRICAL THEORY 1-15 "g
22 - 28 EXPERIMENTS 16=22 é’
REVIEW P 3-24 %
TEST 25
10 - 13 ELECTRICAL THEORY 1-15 T
2
29 - 30 EXPERIMENTS 16=-17 o
14 ELECTRICAL THEORY 18-22 g
REVIEW 03=24 a
TEST 25
15 - 18 ELECTRICAL THEORY 1-12 m;
3] - 38 EXPERIMENTS 13-20 ﬂ
REVIEW 21-24 g
FINAL TEST 25 =
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HOW TO USE THE MASTERPLAN CURRICULUM FOR THE

TECHNICAL TRAINING SCHEME

Under the Technical Training Scheme the duration of training
for electricians. is two years. This time (2 years) has been
divided into four periods/semesters. The theoretical instruc-
tions (Trade Training only) may be arranged on a Day Release
Basis throughout the period of training. In addition half a day
per week or one day per two weeks may be provided for Labora-
tory Work (Experiments) from the second semester to the fourth
semester.

The programme of theoretical instructions for trainees is broad-
ly divided into two parts namely Fundamentals of Metal Trades
and Electrical Trade Theory.

During the first semester a common course for Metal, Auto and
Electrician trades namely "Fundamentals of Metal Trades®" is to
be taught for the first three months (week 1 - 12) of the se-
mester. During the next three months (week 13 - 24) of the se-
mester "Fundamentals of Electrical Theory®™ is to be taught which
covers units no. 1 & 2 of the Masterplan Curriculum,

From the second to fourth semesters Trade Theory (Technology,
Technical Mathematics and Technical Drawing) and Laboratory
work (Experiments) have been arranged in such a way that first
the theoretical backgqround is given in Electrical Trade Theory
and then the related experiments are worked out.

At the end of each semester one week's time is provided for
test.

The time schedule for imparting theoretical instructions (Trade
Theory and Laboratory Work) to trainees is shown on page no. 8.
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POOKS AND MANUALS

Text Books
1. Dittrich-Volz

2. Development Cell

3. Rongen

4. Development Cell

5. Development Cell

6. Schillo

Reference Books

Maj.J.M,.Cheepman

Instructor Manuals

1. Development Cell

2, Rongen

3. Development Cell

*"Ibtdai Electrical Engineering"

Part I (Urdu Edition)

Mational Book Foundation for:
Development Cell for Skilled Labour Trg.

"Ibtdail Electrical Engineering”

Part II1 (Urdu Edition)

National Book Foundation for:
Development Cell for Skilled Labour Trg.

*rekneeki Hesab Daral Electrician"

{Urdu Edition)

National Book Foundation for:
Development Cell for Skilled Laboyr Trg.

"Technical Drawing for Electrician General”
Book 1, 2, 3
Development Cell for Skilled Labour Trg.

"Experiments for Electrician"
Development Cell for Skilled Labour Trq,

"Westermann Tables for Electrician"

National Book Foundation for:
Development Cell for Skilled Labour Trg.

"Bargi Rau", Part I, II, III, IV & V
National Book Foundation

"Selution Book Technical Drawing for
Electrician General"

Book 1, 2, 3

Development Cell for Skilled Labour Trg.

"colution Book Tekneeki Hesab Baral

Electrician"
pevelopment Cell for Skilled Labour Trg.

"Tnstructor Manual Experiments for
Electrician"
Development Cell for Skilled Labour Trg,.
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10.4

Measuring of Power

-repetition: electro dynamic
system
=single=phase power
=three-phase power

(one, two and three wattmeter
method)

low and High Resistan=-

B MR I S R L P T

Measurin

ces

=low resistance: current-error
connection = correction:

x
R = —
L I - HP
=high resistance: voltage-error
connection - correction:

uanmwsmmmmmnmmmmm;mmﬂmwmmpmu

and Three-Phase Supply

e ——

(Sheets No. 105,106)

10.5

Measuring of Energy, Freguency

and_Power Factor

-funetioning of an energy meter
-measuring of energy

-measuring of freguency
-measuring of power factor

e 1
x Hﬂ
Determination of Power _and Power
Factor

~gcalculation of apparent power P

put of measuring I and V &
nqt = I xV in VA)
=calculation of power factor out
of measuring I, V and active
povwer P in W
single=phase: P = I x V x cos¥
cos¥ = =
I =V
three-phase; P ltw_u I x V xcos¥
P

ﬂﬂ x I xV

Energy Meter

SOeLgy Tesar

-single-phase supply
-three-phase supply
(Sheets

Ne. 107,108)
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11.4

Protective Arrangements

-without protective earth
{protective insulation,
protective low voltage,
protective transformer)

-with protective earth
(protective earthing,
nentralization,
current-operated earth-leakage
cireuit breaker)

Testing_the Loop Resistance

-measuring the voltage: phase -
earth ﬁqa_

-connecting the phase over a loop
resistor to the earth

-measuring current and voltage

at the loop resistor ﬁ¢:pv

% " Yui

R -

-calculation: Yoep T

Earthing and Neutralization
in Thres-Phase & ystems

- l"llllllnil.l. S

(Sheet No. 112}

n»ﬂnﬁ»ﬂ with Fault Current

Protective Device

-

{Sheet No, 113}

=ghort=-circuit voltage
-short circuit current
-efficiency

-efficiency 9 = T PPy

=ghort circuit voltage

v
- =
vy 100 x (n)
=ghort clrcuit current
1
HFI_.__UDH.-_J

12 TRANSFORMERS
12,1 Single-Ehase Transformers Single-Phase Transformers Single-Phase Transformer
; v N
=working principle = A N
~-no-load and on-load operation calculation of v, W, (Sheet No. 114)
=power and povwer factor
Tl
I, M
12.2| Efficiency of Transformer Single-Phase Transformers Tapped_Transformer
P
=lossas oukt

(Sheat No, 115)
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Unit

No. TECHNOLOGY TECHNICAL MATHEMATICS TECHNICAL DRAWING
16 RECTIFIERS
16.1| circuits of Rectificaticn Number of Elements . Rectifier Connection
=8ingle=phase rectlificatlion -revarse voltage (V_)
(half wave, full .wave, bridge - ¥
SonnaEhisn) -number of elements per bramch(n)| (Sheat No. 134)
=three-phase rectification =fOEmnla) v
(atar and bridge connection) n = e
-filter circuit Ve =
-filter circuit calculations
16.2| Valve Rectifier Rated Values Three-Phase Rectifier
-two alectrode vacuum valve -A2 input wvoltage (V__)
~marcury-arc rectifliers B0 outout i ﬁ“n )
- W
Metal Rectifiers T A L (Sheet No. 135)
s e WP B o =relation of qrn to dun for
-copper oxlde rectifiers
—sslenive cectitiers various connections
1623 Semiconductor Rectifiers Loading Capacity Valve Rectifiers
16.4| ~structure of semiconductor -of different elements (Sheet No. 136)
materials =of differant connections
-n-type and p-type semiconductor mmmmmmmmﬂw with_Smoothing
-~junction diode nents
=silicon rectifier cotponehts
(Sheet No, 127)

=germanium rectifier
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