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FOREWORD

Hong Kong’s electrical apparatus and appliances industry is moving gradually
but inevitably into more sophisticated fields. In order to maintain its position
in an increasingly competitive and dlscermng world, the industry would need to
increase its product1v1ty as well as to improve the design and quality of its
products. This would in turn call for well-trained workers, both craftsmen and
technicians, who are well-grounded not only in practice, but also in related
theory.

In view of this, we have prepared job standards and specifications for the 17
principal jobs in the industry and put them together in this manual for the
following purposes:—

(i) to establish generally acceptable standards of skill for the principal jobs
in the electrical apparatus and appliances industry;

(ii) to provide guidelines for relevant technical courses at educational in-
stitutions or vocational training centres operated by Government,
private organizations or voluntary agencies;

(iii) to help ~managements in the industry in preparing systematic and
practical on-the-job training programmes;

(iv) to help managements in assessing the competence of the existing workers
in a particular job; and

(v) to standardize the nomenclature already in use in the industry.

We have recommended that workers should be trained through a balanced
programme of practical on-the-job training and technical education. We firmly
believe that both elements of training are essential if the trained worker is to be
adaptable to new needs arising from advancing technology.

Finally, we recommend that proper recogmtlon be given to those who have
attained the required standards so as to raise -the general skill level of workers

in the industry. P

ris

| <{ James M. H. Wu
‘{( = ==% Chairman
£y Elec'trtcal Apparatus and Appliances
- * Industrial Committee
of the
Industrial Training Advisory Committee
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Job Title :
THEgA 2

Supervisor
BHER

Job Level : Technician

Job Description :

Supervises, inspects, plans and
designs work; prepares job estimates;
takes charge of installation and/or
maintenance of complex equipment;
organizes on-the-job training and
gives lectures and demonstrations on
training courses.

Trade Skill :

A. Essential :

In addition to all the skills listed
in the job standard and specification
for a foreman, both essential and
desirable, a supervisor must have the
ability to:—

1. Apply servicing procedures or in
the case of production line or
installation, techniques such as
breakdown of operations (num-
ber of operators for a specific
assembly  requirement),  sub-
assembly operations required,
inspection and test points neces-
sary, efficient flow of materials,
production aids (jigs and fixtures,
lighting and general working
conditions).

2. Keep adequate production records
for checking output per machine
per worker.

3. Discuss with relevant depart-
ments the problems caused by
changes in design.

4. Recommend changes in layout
in his department to effect im-
provement and saving.

5. Estimate and control financial
expenditure by keeping and mak-
ing use of cost records.

(I.L.O. Classification: 7-00.10 & 7-00.55)
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6. Organize planned preventive
maintenance  programmes for
machines and equipment.

7. Forecast manpower requirements
for his department by calculating
the total man-hours required
from work schedules.

i

Determine training requirements.

o

. Organize and conduct on-the-job
training programme and give
lectures to trainees or appren-
tices.

10. Effect liaison with the various
operational departments and
management.

11. Delegate authority and respon-
sibility.

12. Maintain good company image
especially when dealing with
customers.

B. Desirable :

Ability to carry out job evalua-
tion in his department.

Trade Theory :

Knowledge of:—

1. All the trade theory listed in the
job standard and specification for
a foreman, both essential and
desirable.

Job evaluation.
Time and motion study.

Work scheduling methods.

Qs ow

. Quality control methods.

Training :

A. Type:

2-year on-the-job training in fac-
tories as an assistant supervisor with
attendance at part-time day-release or
evening courses in supervisory studies.
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Entry Requirements :
. Age: Minimum 21 years.

. Qualification and aptitude :
Either

(A) (i) Completion of an
organized technician ap-
prenticeship plus at least
2 years post apprentice-
ship experience.

(ii) Possession of at least a -

higher certificate in a
relevant branch of
engineering.

(iii) Leadership.
or

(B) (i) Completion of an
organized craft appren-
ticeship plus at least 5
years post apprenticeship
experience.

(ii) Possession of a craft
certificate in the field of
work for which he is
responsible and has at-
tended further up-grad-
ing courses including
supervisory courses.

(iii) Leadership.

. Physical: Normal physique and
eyesight.
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Job Title :

TAEm ¢ ERTREMA

Job Level :

Job Description :

Performs technical tasks contri-
butory to design, development, manu-
facturing, installation, maintenance
and repair of electrical systems and
equipment either independently or
under the direction and supervision of
an electrical engineer.

Trade Skill

A. Essential :
Ability to:—

1. Set up and conduct experiments,
make tests, take readings, adjust
instruments, record observations
and otherwise assist in research
and development work concern-
ing electric power generation and
distribution equipment, industrial,
domestic and other electrical
equipment and appliances.

2. Carry out simple design according
to given specifications.

3. Prepare detailed estimates of
quantities and costs of materials
and labour required for manufac-
ture and installation of electrical
equipment and prepare work
schedules.

4. Prepare electrical and mechanical
drawings including layouts and
circuit diagrams.

5. Exercise technical supervision and
control, and give technical guid-
ance to workers engaged in
manufacture, installation, repair
and maintenance of electrical
equipment.

Electrical Engineering Technician

Technician B AEFZREE @

(I.L.O. Classification: 0-34.05)
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B,

Inspect and test completed work
to ensure compliance with speci-
fications and safety standards;
inspect and regulate the function-
ing of installed electrical plant
employed for power generation,
manufacturing processes, or other
purposes.

Check and calibrate instruments
and meters; maintain, repair and
diagnose faults in electrical
machinery, etc.

Apply knowledge of electrical
engineering to identify and solve
problems.

Carry out simple machining
operations on lathes, milling
machines, grinders etc. as well as
simple welding operation.

Desirable :
Ability to install and use elec-

tronics equipment.

Trade Theory :

Knowledge of:—

. Basic Electricity :

(i) Electrostatics, electromagne-
tism, electrolysis.

(ii) Direct and alternating cur-
rents; voltage, amperes, resi-
stance, inductance, capaci-
tance, reactance, impedance;
Ohm’s Law.

Circuits :

a.c. and d.c. circuits and network

theorems; power and power fac-

tors, power factor correction;
single and multiphase circuits,
star and delta connections.

Measurements :

Moving-coil and moving-iron in-
struments for a.c. and d.c. use;
dynamometers, wattmeters; in-
strument calibration; power
measurement in single and poly-
phase circuits; use of current and
potential transformers and result-
ing errors; VA burden on current
transformers.
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. d.c. machines :

d.c. motors and generators; shunt
and series, their construction,
characteristics and uses; losses
and efficiency, parallel operation.

. a.c. machines :

(i) Synchronous :
Generators and their con-
struction; parallel operation,
load and power factor and
effect of: motor operation,
maximum torque condition,
starting, hunting.

(ii) Induction :

Single and multi-phase
motors, characteristics and
control of motors (starting
and speed); synchronous in-
duction motors; induction
generator; induction regula-
tors.

(iii) Other Machines :

3-phase commutator motors,
Selsyns, cross field generators.

. Transformers :

Single and multi-phase, parallel
operation of single phase trans-
formers; effect of power factor
and conditions for maximum
efficiency; auto transformers and
instrument transformers.

. Supply :
Generation, transmission and
distribution of electrical power,
power supply systems; protective
systems.

. Industrial Electronics :

Knowledge and applications of:
C.R. oscilloscopes, amplifiers and
oscillators, high frequency ampli-
fiers, photo-electric equipment,
etc.

. Basic Electronics :

Thermionics; vacuum tubes and
their characteristics;  gas-filled
valves and their characteristics,
mercury arc rectifiers; semi-con-
ductors and their characteristics,
transistors.
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Applications of electronics de-
vices; simple valves and semi-
conductor circuits.

10. Mathematics :
(i) Algebra: Series of different

functions (trigonometric,
logarithmic, exponential),
Fourier  Series, complex
numbers, De-Moivre’s

theorem, determinants,

(ii) Calculus: Integration, ordi-
nary and partial differentia-
tion, ordinary differential
equations applied to cir-
cuitry.

(iii) Trigonometry and co-
ordinate geometry.

11. Engineering Science :
(i) Applied mechanics.
(ii) Basic thermodynamics.

Training :

A. Type:

4-year organized technician ap-
prenticeship with attendance at a part-
time day-release or block release
course in an institution of technical
education leading to the ordinary and
higher certificate  in  electrical
engineering.

B. Entry Requirements:
1. Age: Minimum 17 years.

2. Minimum Education: Comple-
tion of Form 5 in the science
stream, preferably in a secondary
technical school.

3. Physical: Normal physique and
eyesight.
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Job Title:
TR ¢

TR ERAET R

Job Level :

Job Description :

Fits, assembles, services, repairs,

tests and calibrates various electrical
meters and instruments,

Trade Skill :

Essential: .
Ability to:—

. Inspect, maintain, repair and cali-

brate indicating and recording
instruments.

Inspect electrical and mechanical
equipment.

3. Determine testing constants, etc.

4. Prepare instruments for service.

10.

11

12.

13:

Check instrument and clock

mechanisms,

Read and interpret instrument
charts,

Dismantle and re-assemble meter
components and align rotor discs.

Inspect, clean and lubricate meter
registers; (Ultrasonic cleaning).

Inspect top and bottom pivots.

Inspect bottom jewel bearings
using microscopes.

Maintain  polyphase meters—
Wattmetric elements to be
balanced on F.L. unity P.F. and
0.5 lag P.F.

Check and adjust performance
curves throughout the full load
ranges.

Conduct dial tests on meters.

(LL.O. Classification: 0-34.05 & 8-59.20)
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18.

Check meters on starting and
minimum running loads.

. Check meters on shunt running.

Prepare test chits for insertion in
meter.

Use small hand tools and instru-

ments such as non-magnetic
tweezers, small screw drivers,
pointer extractors, transformer

soldering iron, sharp nose and
angular pliers, B.A. spanners and
standard electrical meters.

Make and read metering wiring
diagrams.

Desirable :

Ability to:—

. Perform flash and continuity tests

on electrical components.

Re-draw instrument scales and re-
calibrate change of current and
voltage ratios.

. Work out meter testing constants

for single phase, M.V. metering
and maximum demand metering.

Make quadrature adjustment of
P.F. compensating band—single
phase meter.

Check and prepare instruments
and meters for service.

6. Test relays to settings.

7. Standardize A.L.

10.

11,

class instru-
ments, voltmeters, ammeters and
wattmeters,

Check stopwatches against master
clock.

Test current and voltage trans-
formers for ratio and phase
angles.

Use micro-lathe for burnishing
instrument spindles.

Use microscopes for inspection
of instrument jewel bearings.

14.

15.
16.

17.

10.

11
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12. Use stroboscopic equipment for
testing of kilowatt-hour meters.

13. Use sub-standard frequency
meters for checking synchroscope
and frequency meters.
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Trade Theory: /f73F ¢

Knowledge of:—

1. Fundamental theory of electricity
(e.g. City and Guild Electrical
Technician’s course).

2. Theory of electrical instruments,
meters, various types of relays

and laboratory standardizing
equipment.

3. Vectors, useful trigonometrical
identities and the use of slide
rules.

4. Engineering drawing.

5. Power factor correction relevant
to KVA meters.

6. Basic electronics.

7. Safety precautions including pre-
vention of injury to person or
damage to property.

8. Public relations in dealing with

customers.
Training :
A. Type:
Stream 1 :

4-year organized technician ap-
prenticeship with attendance at a re-
levant part-time day-release, block
release or evening technician course
in an institution of technical educa-
tion.

Stream 2 :

2-year on-the-job

training.

practical
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B. Entry Requirements : B. AINER:

Stream 1 : B

1. Age: Minimum 17 years. 1. s BEFLRKe

2. Minimum Education: Comple- 2. RIBEHERE ¢ BRIYBREHZ
tion of Form V in the science BRA s ST BRI o

stream, preferably in a secondary
technical school.

3. Physical: Normal physique and 3. feE T BSRSEURIIEF o
eyesight.

Stream 2 : - St 1< I

1. Age: Minimum 19 years. 1. s BE+ABEo

2. Minimum Education: Posses- 2. BREHERE:: BAEERITENE
sion of an ordinary diploma in 2% o
electrical engineering. iy

3. Physical: Normal physique and 3. B BARRBURLDIEH o
eyesight.
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