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Foreword

Apprenticeship training in the Province of Newfoundland and Labrador is undergoing considerable
change. This change is prompted by the need to keep pace with technological changes in industry,
the need to be competitive, and the desire to be efficient and effective in meeting the needs of the
apprentice. We feel that this training plan will lay the groundwork to meet both the demands of
industry and the needs of the apprentice.

The plan that follows is a comprehensive one. It recognizes that apprenticeship training begins
when a student first registers at a training institution, or signs a Contract of Apprenticeship with
an employer, and continues until such time as the apprentice has completed all of the required
technical training and has received the required industry experiences necessary to write an
interprovincial examination. Passing this examination will result in the apprentice receiving Red
Seal Certification which gives the journey person national mobility of qualifications. This plan also
recognizes the need to provide flexible access to training based on the needs of the employer and
the apprentice while at the same time recognizing the end goal is to complete the requirements for
Red Seal Certification.

It is realized that change in all facets of education and industry is continuous and sometimes rapid.
This change will necessitate the review of this document on a continuous basis to ensure that
current needs of industry and apprentices are being satisfied. Through a process of accreditation,
regular input from industry advisory committees, as well as input from those involved in the
administration and delivery of the training, we are confident that residents of our province who
elect to pursue an apprenticeable occupation as a career choice will receive high quality training
and thus will be prepared to compete for jobs worldwide.

Chair, Provincial Apprenticeship Board Minister of Education
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1.0

2.0

3.0

CONDITIONS GOVERNING APPRENTICESHIP TRAINING
GENERAL

The following general conditions will apply to all apprenticeship training programs approved
by the Provincial Apprenticeship Board in accordance with the Apprenticeship Act. Where
an occupation requires additional conditions, these will be noted in the specific plan of
training for that occupation. In no case should there be a conflict between these conditions
and the additional requirements specified in certain plans of training.

ENTRANCE REQUIREMENTS
2.1 Entry into the occupation as an apprentice requires:

The completion of designated first year courses specific to the occupation

OR
Indenturing into the occupation by an employer who agrees to provide the
appropriate training and work experiences as outlined in this plan of training.

OR
Enrolment in a program of studies that includes all entry and advanced level skills
and required work experiences as approved by the Provincial Apprenticeship Board.

2.2 Notwithstanding the above, each candidate must have successfully completed a high
school program or equivalent and in addition may be required to have completed
certain academic subjects as specified in particular plans of training. Mature
students, at the discretion of the Director of Institutional and Industrial Education,
may be registered. A mature student is defined as one who has reached the age of 19
and who can demonstrate the ability and the interest to complete the requirements
for certification.

2.3 At the discretion of the Director of Institutional and Industrial Education, credit
towards the apprenticeship program may be awarded to an apprentice for previous
work experience and/or training as validated through prior learning assessment.

2.4 A Registration for Apprenticeship form must be duly completed.

PROBATIONARY PERIOD

The probationary period for each memorandum of understanding will be six months. Within

that period the memorandum may be terminated by either party upon giving the other party
and the Provincial Apprenticeship Board one week notice in writing.
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4.0 TERMINATION OF A MEMORANDUM OF UNDERSTANDING
After the probationary period referred to in Section 3.0 herein, the memorandum of understanding
may be terminated by the Board by mutual consent of the parties thereto or cancelled by the Board

for proper and sufficient cause in the opinion of the Board.

5.0  APPRENTICESHIP PROGRESSION SCHEDULE AND WAGE RATES

5.1 Progression Schedule

7200 Hour Programs Requirements for Progression Progress To

First Year Apprentice 25% of Course Credit Hours, Plus relevant Second Year
work experience totaling 1800 hours

Second Year Apprentice 50% of Course Credit Hours, Plus relevant Third Year
work experience totaling 3600 hours

Third Year Apprentice 75% of Course Credit Hours, Plus relevant Fourth Year
work experience totaling 5400 hours

Fourth Year Apprentice 100% of Course Credit Hours, Plus | Write Certification

completion and sign-off of workplace skills Examination
required for certification totaling 7200
hours
5400/4800 Hour Programs
First Year Apprentice 33% of Course Credit Hours, Plus relevant Second Year

work experience totaling 1800/1600 hours

Second Year Apprentice 66% of Course Credit Hours, Plus relevant Third Year
work experience totaling 3600/3200 hours

Third Year Apprentice 100% of Course Credit Hours, Plus | Write Certification
completion and sign-off of workplace skills Examination
required for certification totaling 5400/4800
hours
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5.2 For the duration of each Apprenticeship Training Period, the apprentice, who is not
covered by a collective agreement, shall be paid a progressively increased schedule
of wages which shall not be less than:

Program Duration Wage Rates Comments

7200 Hours 1" Year | 55% | These wage rates are percentages of the prevailing
o ,, | Journeyperson’s wage rate in the place of employment
2" Year | 65% | ofthe apprentice. No apprentice shall be paid less than
34 vyear | 75% | the wage rate established by the Labour Standards Act
(1988), as now in force or as hereafter amended, or by
4" Year | 90% | other Order, as amended from time to time replacing
the first mentioned Order.

5400 Hours 1" Year | 55%
and
4800 Hours

2" Year | 70%

3“9 Year | 85%

4000 (Hairstylist) - The apprentice shall be paid no less than the minimum wage for hours worked
and a commission agreed upon between the apprentice and the employer.

6.0 TOOLS

Apprentices shall be required to obtain hand tools as and when specified by the Board.
7.0 PERIODIC EXAMINATIONS

7.1 Every apprentice shall submit to such occupational tests and examinations as the
Board shall direct. If after such occupational tests and examinations the apprentice
is found to be making unsatisfactory progress, his/her rate of wage shall not be
advanced as provided in Section 5 until his/her progress is satisfactory to the
Director of Institutional and Industrial Education and his/her date of completion shall
be deferred accordingly. Persistent failure to pass required tests shall be a cause for
revocation of his/her Memorandum of Understanding.

7.2 Upon receipt of reports of accelerated progress of the apprentice, the Board may
shorten the term of apprenticeship and advance the date of completion accordingly.

8.0 GRANTING OF CERTIFICATES OF APPRENTICESHIP

Upon the successful completion of apprenticeship, the Board shall issue a Certificate of
Apprenticeship
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9.0

10.0

11.0

12.0

13.0

14.0

15.0

HOURS OF WORK

Any hours employed in the performance of duties related to the designated occupation will
be credited towards the completion of the term of apprenticeship. Appropriate
documentation of these hours must be provided.

COPIES OF THE REGISTRATION FOR APPRENTICESHIP

The Director of Institutional and Industrial Education shall provide copies of the Registration
for Apprenticeship form to all signatories to the document.

RATIO OF APPRENTICES TO JOURNEY PERSONS
The ratio of Apprentices to JOURNEY PERSONS normally shall not exceed one apprentice
to every one journey person employed. Exceptions for specific occupations may occur with

the approval of the Provincial Apprenticeship Board.

RELATIONSHIP OF THE PLAN OF TRAINING TO A COLLECTIVE BARGAINING
AGREEMENT

Collective agreements take precedence over the conditions outlined in the plan of training.
AMENDMENTS TO A PLAN OF APPRENTICESHIP TRAINING

A plan of training may be amended at any time by the Provincial Apprenticeship Board.
EMPLOYMENT, RE-EMPLOYMENT AND TRAINING REQUIREMENTS

14.1  The plan of training requires Apprentices to attend regularly their place of
employment.

14.2  The plan of training requires Apprentices to regularly attend training programs for
that occupation as prescribed by The Provincial Apprenticeship Board.

14.3  Under the plan of training the employer is required; to keep each apprentice
employed as long as work is available, and if the apprentice is laid off due to lack of
work, to give opportunity to be re-employed before another is hired.

14.4 The employer will permit each apprentice to attend regularly training programs as
prescribed by the Provincial Apprenticeship Board.

APPEALS TO DECISIONS BASED ON CONDITIONS GOVERNING
APPRENTICESHIP TRAINING

Persons wishing to appeal any decisions based on the above conditions must do so in writing
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to the Minister of Education within 30 days of the decision.

Provincial Apprenticeship Board - June, 2000 Page 5



REQUIREMENTS FOR RED SEAL CERTIFICATION
IN THE CONSTRUCTION ELECTRICIAN OCCUPATION

1. Evidence that the required work experiences outlined in this plan of training has been
obtained. This evidence must be in a format that clearly outlines the experiences and a
signature (s) of an appropriate person(s) attesting that these experiences have been obtained

to the level required.

2. Normally, have a combination of training from an accredited training program and suitable
work experience totalling 7200 hours

Or
Have a total of 9000 hours of suitable work experience.

3. Completion of a National Red Seal examination to be set at a place and time determined by
the Industrial Training Division of the Department of Education.

4. Pay the appropriate examination fee.
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ROLES AND RESPONSIBILITIES OF STAKEHOLDERS
IN THE APPRENTICESHIP PROCESS

Apprenticeship process involves a number of stakeholders playing significant roles in the training
of apprentices. This section captures, in a broad sense, these roles and the responsibilities that result
from them.

The Apprentice

1.

To complete all required technical training courses as approved by the Provincial
Apprenticeship Board.

To find appropriate employment
To complete all required work experiences in combination with the required hours.
To ensure that the work experiences are well documented

To approach apprenticeship training with an attitude and commitment that fosters the
qualities necessary for a successful career as a qualified journey person.

To obtain the required hand tools as specified by the Board for each period of training of the
apprenticeship program.

To provide feedback to Training Institutions, the Industrial Training Division and Employers
in an effort to establish a process of continuous quality improvement.

The Employer

1.

2.

To provide high quality work experiences in an environment that is conducive to learning.
To remunerate apprentices as set out in the Plan of Training or Collective Agreements.

To provide feedback to Training Institutions, Industrial Training Division and Apprentices
in an effort to establish a process of continuous quality improvement.

Where appropriate, to release apprentices for the purpose of returning to a training institution
to complete the necessary technical courses.

To ensure that work experiences of the apprentices are documented.
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The Training Institution

1.

2.

To provide a high quality learning environment.

To provide the necessary student support services that will enhance an apprentices ability
to be successful.

To participate with other stakeholders in the continual updating of programs.

The Industrial Training Division

1.

6.

To establish and maintain provincial program advisory committees under the direction of the
Provincial Apprenticeship Board.

To promote apprenticeship training as a viable career option to prospective apprentices and
other appropriate persons involved such as career guidance counsellor, teachers, parents, etc.

To establish and maintain a protocol with apprentices, training institutions, employers and
other appropriate stakeholders to ensure the quality of apprenticeship training programs.

To ensure that all apprentices are appropriately registered and records are maintained as
required.

To schedule all necessary technical training periods for apprentices to complete requirements
for certification.

To administer provincial/interprovincial examinations.

The Provincial Apprenticeship Board

To set policies to ensure that the provisions of the Apprenticeship Training Act are
implemented.

To ensure that advisory and examination committees are established and maintained.
To accredit institutions to deliver apprenticeship training programs.

To designate occupations for apprenticeship training and / or certification.
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PREFACE

This document is intended to describe the curriculum content of the Construction Electrician
Training Services in the Atlantic Provinces.

It describes the suggested content of each of the courses required for completion of apprenticeship.
It is intended to indicate the scope of the occupation by identifying the performance objectives
(skills), the required information (knowledge), and suggested practical projects to reinforce the skills

and knowledge attained.

This Curriculum Plan will be amended periodically and suggestions for improvement should be
directed to the Apprenticeship and Occupational Certification Branch of each province.
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INTRODUCTION

OVERVIEW

The training service is designed to provide trainees with skills and knowledge required for
employment in the Construction Electrician field. Construction Electricians diagnose problems and
make repairs.

Electricians use many specialized tools, including hand tools, gauges, test meters, welding
equipment, hydraulic equipment, and complex electronic diagnostic testing devices.

GENERAL OBJECTIVES

Following successful completion of this program, the trainee will be able to:

. Demonstrate good safety habits and the proper use and maintenance of various tools and
equipment used on the job site.

. Display an understanding of and skill in recognizing, servicing, removing, overhauling, and
installing the various related parts and systems on automobiles.

DURATION

Apprgnticeship requires a combined total of 7200 hours of classroom and practical work

experience.

EVALUATION

THEORY

A pass mark of 70% is required for each course

PRACTICAL

A pass mark of 70% is required for each course.

Work experiences or competencies performed by the apprentice are recorded by the employer in
the Progress Record Book.
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PROGRAM INFORMATION

GLOSSARY OF TERMS
The following is a brief explanation of the components of the courses found in this document.
Outcome is a statement that summarizes the intention or objectives of the unit of instruction.

Duration is the approximate length of time required for the apprentice to complete the course. This
including both theory and practical. Durations may vary for each apprentice as their background
and experience will affect the time required to meet the objectives.

Prerequisites are the courses that must be completed before the apprentice attempts the course at
hand.

Objectives are statements of what the apprentices will learn and what they will be able to do, how
well, and to what standards.

Content is a listing of the theoretical topics included in the courses material and required by the
apprentice for the performance of the tasks/objectives.

Suggested Learning Activities are possible jobs (tasks) that the apprentice may be assigned in order
to demonstrate his/her ability to perform the objectives. Any, or all of the suggested projects listed
may be substituted by the instructor for other projects that will also enable the apprentice to perform
the objectives of the course. Different learning activities could be used by different colleges, that
will depend on their resources.

Suggested Resources includes any written or audio-visual material required by the trainee to
complete that course of instruction. Written reference material may include text books,
Manufacturer’s Service Manuals, Learning Activity Package, or other appropriate publications of
literature. Audio-visual reference material will usually be in the form of video tapes, but may also
include slides, films, overhead transparencies, etc.
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PROGRAM STRUCTURE

Code Course Name Hours Prerequisite(s) Page #
ER1400 Safety Measures in 30 N/A 8
Construction
TS1510 Occupational Health and 4 N/A 14
Safety
TS1530 First Aid 7 N/A 17
TS1520 WHMIS 6 N/A 19
ER1100 Rigging 30 N/A 21
ER1110 Hand Tools 15 ER1400 24
ER1120 Power Tools 30 ER1110 28
ER1130 Fasteners 30 ER1120 31
ER1140 DC Theory 30 ER1400 34
ER1150 Series and Parallel Circuits 30 ER1140 47
ER1160 Introduction to Building 30 N/A 39
Codes
ERI1170 Voltage Drop and Power Loss 30 ER1150 - ER1160 41
ER1180 Single Phase Theory 60 ER1170 43
ER1190 Three Phase Theory 30 ER1180 46
ER1200 Generic Blueprint 30 ER1160 48
ER1210 Electrical Blueprint 45 ER1200 52
ER1220 Conduit, Tubing and Fittings 30 ER1130 - ER1160 55
ER2000 Raceways, Wireways and 30 ER1160 59
Busways
ER1230 Conductors and Cables 60 ER1170 62
ER1240 Residential Wiring 60 ER1230 - ER1270 66
ER2010 Lighting and Controls 45 ER1260 69




Construction Electrician Occupation

Code Course Name Hours Prerequisite(s) Page #
ER1250 Protective Devices 30 ER1230 73
ER1260 Principles of Operation of 30 ER1180 75
Transformers

ER1270 Single Phase Service 30 ER1220 - ER1250 77
Entrance - ER1260

ER1280 Three Phase Service Entrance 30 ER1270 79

ER1290 Distribution Equipment 45 ER1280 81

ER1300 DC Motors and Controls 30 ER1170 87

ER2020 Single Phase Motors 30 ER1190 90

ER2030 Three Phase Motors 45 ER2050 94

ER2040 Control Devices (Discrete 30 ER2030 97
Input)

ER2050 Motor Starters and Controls 60 ER2020 101

ER2060 Central Heating Units 15 ER1230 104

ER1310 Electric Heating Systems 45 ER1230 106

ER1320 Low Voltage Temperature 10 ER1310 109
Control

ER1330 Line-Voltage Temperature 10 ER1310 111
Control

ER2070 Power Supply & Rectifiers 15 ER1190 113

ER2080 Power Electronic Control 15 ER2070 116
Circuits

ER2090 Integrated Circuits 15 ER2080 120

ER2100 Amplifiers 15 ER2090 123

ER2110 Troubleshooting Techniques 15 N/A 125

ER2120 Application of 30 ER2110 127
Troubleshooting Techniques
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Construction Electrician Occupation

Code Course Name Hours Prerequisite(s) Page #
ER1340 Conventional Fire Alarms 30 ER1140 129
ER2130 Communication and Data 30 ER1140 133

Systems
ER2140 Security 20 ER1110 136
ER2160 Solid State Drives 30 ER2090 139
ER2170 PLC Fundamentals 15 ER2040 141
ER2180 Programming PLC’s 30 ER2170 143
ER2240 DC Generators 30 ER1230 - ER1300 145
ER2250 AC Generators 30 ER1190 147
ER2260 Emergency Stand-by Systems 30 ER2250 149
ER2270 Emergency Lighting Systems 15 ER2080 - ER2260 153
ER2280 High Voltage Breakers & 15 ER1290 155
Starters
ER2290 High Voltage Splices & 15 ER2280 157
Terminations
ER2300 Distribution Systems 45 ER1290 159
Conditioning
ER2310 Furnace Control 15 ER2060 163
ER2350 Electric Surface Heating 15 ER2060 165
Units
WDI1310 Oxy-Fuel Welding 15 ER1400 167
WD2320 Arc Welding 30 WD1310 170
ER2390 Fibre Optic 30 ER1110 175
O0T1230 Workplace Exposure 60 N/A
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Construction Electrician Occupation

Required Related Courses Page

Workplace Correspondence . .. ...ttt e 179
CUSLOMET SEIVICE . . . o e vttt ettt e e e e e e e e e e e e e e e e e e 183
Quality Assurance / Quality Control .......... ... .. .. . . . 186
Introduction to COMPULETLS . . . . ..ottt et e e e e 189
Workplace Skills . ... .. 196
Job Search Techniques . . . ... .ot e e e 199
Entrepreneurial AWareness . ... ...ttt e 200
Required Work EXperiences . ... ... ...t e 202
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SUGGESTED COURSE LAYOUT FOR THE CONSTRUCTION ELECTRICIAN OCCUPATION

Program & Appenticeship Registration

ENTRY LEVEL COURSES

ER1400 - Safety Measures in CONStrUCHION . . ..o v ot o vttt ittt et e eeeeenns 30hrs
TS 1510 - OH S . 4 hrs
TS1530 - Standard First Aid (with heartstart) . .......... ... . . i 16 hrs
TS1520 - WHMIS .o 6 hrs
ERIT00 - RiggIng ... ..ottt e e e e e e 30hrs
ERI110-Hand ToOols . ... ... e e e e e e 15hrs
ERT120 - Power TOOIS . . . ..ot e e e e e e e 30hrs
ERT130 - Fasteners .. ... ...ttt e e e e e e e 30hrs
ERI140 - DC TREOTY . . o ettt et e e e e e e e e e e e e e e 30hrs
ER1150 - Series and Parallel Circuits . .......... ... i, 30hrs
ER1160 - Introduction to Building Codes . ............c . . 30hrs
ER1170 - Voltage Drop & Power Loss .. ... e 30hrs
ER1180 - Single Phase Theory . ........ ... e 60hrs
ER1190 - Three Phase Theory . ... ... ... e e 30hrs
ER1200 - Generic Blueprint .. ....... ... e 30hrs
ER1210 - Electrical Blueprint ... .. ... ... e 45hrs
ER1220 - Conduit, Tubing and Fittings . . .. ... i e 30hrs
ER1230 - Conductors & Cables . .. ..ot e 60hrs
ER1240 - Residential Wiring . .. ... .. e e 60hrs
ER1250 - Protective DevICeS . . . ..ottt e e e 30hrs
ER1260 - Principle of Operations of Transformers ............ .. .. .. .. . i, 30hrs
ER1270 - Single Phase Service Entrance . .. ....... .. .. . i i 30hrs
ER1280 - Three Phase Service Entrance . .............c. ... 30hrs
ER1290 - Distribution Equipment . ... ....... ... it 45hrs
ER1300 - DC Motors & Controls ... ...t 30hrs
ER1310 - Electric Heating Systems . .. ...t e 45hrs
ER1320 - Low Voltage Temperature Control ........... .. .. ..., 10hrs
ER1330 - Line-Voltage Temperature Control ........... .. .. .. .. .. 10hrs
ER1340 - Conventional Fire Alarms .. ........ ... i 30hrs
WDI1310 - Oxy-Fuel Welding . . ... ... e 15hrs
OT1230 - Workplace EXposure . .. ........ .o 60hrs
*CM2150 - Workplace Correspondence . ..............ouiuiininiinennnnennenen .. 45hrs
*MR1210 - CuStomer SETVICE . .. .. oottt e e e e e e 30hrs
*SP2330 -- QA/QC .o 30hrs
*MC1050 - Introduction to COMPULELS . .. ..ottt e 30hrs
*SD1700 - Workplace Skills .. ... 30hrs
*SD1710 - Job Search Techniques . ............ i 15hrs
*SD1720 - Entrepreneurial AWareness . . ... ... ...c.ouenont et 15hrs
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Construction Electrician Occupation

Required Work Experience(if applicable)

ADVANCED LEVEL COURSES

ER2000 - Raceway, Wireways and Busways ..................ccciiiininn..
ER2010 - Lighting and Controls ......... .. ... . . . . ...
ER2020 - Single Phase Motors ........ ...ttt
ER2030 - Three Phase MOtOrsS . . ... ..ottt e
ER2040 - Control Devices (Discrete Input) . .. ......... ...,
ER2050 - Motor Starters & Controllers .. .............. ... .. ...
ER2060 - Central Heating Units .. .......... ...ttt
ER2070 - Power Supply & Rectifiers .......... .. .. .. ... .. . .. ..
ER2080 - Power Electronic Control Circuits ... ..o,
ER2090 - Integrated Circuits .. ... ... ...ttt
ER2100 - Amplifiers ... ...
ER2110 - Troubleshooting Techniques ........... ... ...,
ER2120 - Application of Troubleshooting Techniques ........................
ER2130 - Communications & Data Systems ... ...,
ER2140 - SeCUIItY ..o ti ittt e e e e e
ER2160 - Solid State Drives . ........ ...
ER2170 - PLC Fundamentals .............. .. .. ..
ER2180- Programming PLC’s . ...... ... ... i
ER2240 - DC GeNETators . . . .« v v vttt ettt e e ettt et e
ER2250 - AC GeNETators . . ..o vt vttt et e et e et e e
ER2260 - Emergency Stand-by Systems . ............c.oiiiiiitirrnnan...
ER2270 - Emergency Lighting Systems . ........... ... iiiiiririnnan...
ER2280 - High Voltage Breakers and Starters ..............................
ER2290 - High Voltage Splices & Terminations . ... ...................o.....
ER2300 - Distribution Systems Conditioning ....................civeue....
ER2310 - Furnace Control . ......... ... i
ER2350 - Electric Surface Heating Units ..................coiririninn...
WD2320 - Arc Welding . .. .. ..ot
ER2390 - Fibre Optic . ..o oottt e e et e e
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Program Content
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NAME AND NUMBER: ER1400 - Safety Measuresin Construction

SUGGESTED DURATION: 30 hours

PREREQUISITES: NONE

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to understand the
requirements and rights of Regulation 91-191 under the Occupational Health and Safety Act as
applicable to the construction trades.

OVERVIEW OF OBJECTIVES:

1 Describe basic employer and employee duties regarding compliance with the applicabl e act
and regulation.

2. Define various terms contained in the applicable provincial regulation.

3. |dentify safety measures related to sanitation and accommodation

4, Define obstacles to health and safety

5. Identify personal protective equipment required on the job site

6. |dentify preventative measures for using various types of tools

7. | dentify measures related to the safe movement of workers on construction sites

8. Identify preventive measures related to excavations and trenches

0. Identify preventive measures related to pits and quarries

10. |dentify safety measures for using material handling equipment

11. | dentify safety measures for locking out equi pment

12. Identify safety measures for working in a confined space

13. |dentify safety measures related to welding

14. |dentify safety measures related to electricity

15. |dentify proper lifting techniques and work posture

16. Identify safety measures while working around swimming pools.

CONTENT:

1. Describe basic employer and employee duties regarding compliance with the applicabl e act
and regulation:
. General introduction and focus on training program

2. Define various terms contained in the applicable provincial regulation.

. Angle of repose, hoisting apparatus, competent, industrial lift truck, adequate, life
line, de-energized, aerial device, safeguard, individual fall-arresting system, swing
staging, powered mobile equipment, service stairway, guardrail, zero energy state,



Construction Electrician Occupation

tool, portable power-operated hand tool, powder actuated tool, work platform, air
contaminant, owner of atool, hazardous, substance, threshold limit value, and lock
out.

3. |dentify safety measures related to sanitation and accommodation
drinking water requirements for construction sites

Mandatory number of toilets for a construction site

Duties of the employer concerning required accessories and productsin washrooms
and toilets on a construction site

Eating areas in relation to worker health and safety on construction sites

Dutiesof theemployer respecting themandatory rest periodin provincial regulations
Clothes used on construction sites

Mandatory showers on the construction site

First aid kits

Requirements for first aid training

Requirements for afirst aid room

The need for and management of an occupational health service

Sanitation, storage, and disposal of refuse in a place of employment

4, Define obstacles to health and safety

Main stressors

Air quality requirements for the work area

Ventilation requirements

Heating requirements

Risks of injury through exposure to extreme conditions of heat or cold
Preventive measures in the presence of air contaminants

Preventive measures concerning

5. |dentify personal protective equipment required on the job site

Duties of stakeholders

Individual protective equipment
Respiratory protective equipment
Hearing protective equipment
Fall-arresting systems

Water safety equipment

6. |dentify preventative measures for using various types of tools

Duties of different stakeholders
Preventive measures for portable power-operated tools
Preventive measures for powder actuated tools

7. | dentify measures related to the safe movement of workers on construction sites
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. Traffic safety

. General preventive measures
. Engineer authorization

. Guardrails

. Removing guardrails

. Allowable stresses

. Walking surfaces

. Floor area

. Temporary floors

. Roofs

. Warning lines

. Fall-arresting system

. Monitoring work on roofs
. Unguarded edge of aroof
. Hoist used to raise material
. Openings

. Access and agress

. Doors

. Stairways

. Ramps

. Handrails

. Catwalks

. Fixed ladders
. Portable ladders
. Work platforms

. Elevating work platforms

. Wood plank scaffolds

. Duties of the employer concerning scaffolds

. Duties of workers concerning safety on safe scaffolds
. Metal scaffolds

. Horse scaffolds

. Ladder-jack scaffolds

. Pump-jack scaffolds

. Mobilerolling scaffold

. Suspended work platforms

. Duties of the employer and worker concerning swing stage
. Bosun’s chair
8. Identify preventive measures related to excavations and trenches
. Preliminary precautions
. Walks
. Worker entry

Provincial Apprenticeship Board - June, 2000 Page 23



Construction Electrician Occupation

. Excavated materials
. Presence of humidity
. Accumulations of hazardous substances
. Supervision of workers
. Use of power mobile equipment
. [llumination and barriers
0. Identify preventive measures related to pits and quarries
. Quarry
. Pit
. Developing pits or quarries
. Construction of aroad in a quarry
. Walkway from working level to surface
. Excavated material from pits and quarries
. Unconsolidated overburden
. Utility poles and posts
. Resuming operations
. Examinations at beginning of each shift
. Examinations and record book
. Quarry worked in benches
. Construction of a berm of ledge
. Undercutting the working face of a quarry
. Tunnelling in quarries
. Removing material from apit
. Undercutting
. Preventive measures for workers close to a pit
. Duties of the owner

10. |dentify safety measures for using material handling equipment

. Hoisting apparatus

. Safe working load of a hoisting apparatus

. Condition of hoisting apparatus

. Operator of ahoisting apparatus

. Techniques for signallers

. Safety characteristics of amobile crane

. Safety measures for operating a mobile crane

. Mobile crane movement

. Safety characteristics of an industrial lift truck

. Preventative measures for operating and industrial lift truck
. Safety characteristics of powered mobile equipment (rollover protective structure)
. Safety measures for operating powered mobile equipment

. Duties of the employer regarding seat belts
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11.

12.

13.

14.

Protective structure welding requirements
Safety measures for personnel carrying device
General safety measures

| dentify safety measures for locking out equipment

L ockout system
Code of practice

|dentify safety measures for working in a confined space

Definition of confined space

Definition of physical agent

Applicable preventive measures for work in confined space

Duty of employer concerning theidentification and control of ahazard in aconfined
Space

Emergency intervention

Concentrations of chemical agents in a confined space

Safety measures used in confined space with more than 23% oxygen
Electrical equipment in a confined space

Work permit

Traffic near a confined space

|dentify safety measures related to welding

Protection from harmful fumes and gases or particles

Compliance with standards

Workplace inspection

Clothing protection

Welding on containers

Explosive or flammable substances

General safety measures for welding, cutting, burning, and soldering

Identify safety measures related to electricity

Risks of accidents related to humans

Injuries by electrical discharge

Intervention measures for injuries caused by electrical power
Protective devices against electrical overloads

Risk factors respecting electricity and its environment for non-qualified personnel
Circuit protection device

Qualified personnel

Personal protective equipment

Safe distance for a qualified and non-qualified employee
Work standards for electrical lines

Electrical switching devices
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. Code of practice for work on electrical systems

. De-energizing and re-energizing

. Installation of electrical poles

. Working manhole, tunnel or overhead system

. Applicable saf ety measuresfor using ametal ladder near an energized electrical line
. Intervention measures for electrical fires

15. Identify proper lifting techniques and work posture

. Conseguences of back injuries
. Ergonomics
. M echanism and functioning of the back
. Carein lifting and moving heavy loads
. Proper lifting and moving methods of heavy loads
. Lifting and moving heavy and cumberson loads
. Posture lifting
16. | dentify safety measures while working around swimming pools.
. |dentify dangers
. Steps to follow
METHODOLOGY:

This course lends itself to theory lectures supplemented with interactive Cd's and videos. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises as determined by the instructor
. Interactive computer pre-tests and post tests as determined by the instructor

NAME AND NUMBER: TS1510 - Occupational Health and Safety

SUGGESTED DURATION: 4 hours
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PREREQUISITES: None

EVALUATIONS: Theory and practical applications require a minimum pass mark of 70%

OUTCOME:
Upon successful completion of this unit, the apprentice will be able to prevent accidents and
illnesses and to improve health and safety conditions in the workplace.

OVERVIEW OF OBJECTIVES:

Interpret the Occupational Health and Safety Act laws and regulations.

Designate responsibilities within the laws and regulations.

Establish joint health and safety committees/representatives within the laws and regulations.
Examine right to refuse dangerous work.

Describe discriminatory action.

Explain duties of commission officers.

Interpret appeals of others.

Emphasize reporting of accidents.

A Ul

CONTENT:
1. Interpret the Occupational Health and Safety Act laws and regulations

a. Expound scope of the act
. Application of the act
. Federal/Provincial jurisdictions
. Canada Labour Code
. Rules and regulations
. Private home application
. Conformity of the Crown by the Act

b. Define definitions
. Application of definitions
. Defining terminology
2. Designate responsibilities within the laws and regulations
. Duties of employer, owner, contractors, sub-contractors, employees, and suppliers

3. Establish joint health and safety committees/representatives within the laws and regulations
. Establish committee
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. Functions of committee
. Legislated rights
. Deviation from policy standards
. Performance of other duties
. Establish health and safety representation
. Reasonable grounds for refusal
. Reporting endangerment to health
. Appropriate remedial action
. Committee recommendation
. Investigation of endangerment
. Employer to take appropriate remedial action
4. Examine right to refuse dangerous work
. Reasonable grounds for refusal
. Reporting endangerment to health
. Appropriate remedial action
. Committee recommendation
. Investigation of endangerment
. Employer to take appropriate remedial action
. Action taken when employee does not have reasonable grounds for refusing
dangerous work
. Employee’s rights
. Assigning another employee to perform duties
. Temporary reassignment of employee to perform other duties
. Collective agreement influences
. Wages and benefits
5. Describe discriminatory action
. Definition
. Filing a complaint procedure
. Allocated period of time a complaint can be filed with the Commission
. Duties of an arbitrator under the Industrial Relations Act
. Order in writing inclusion
. Report to commission
. Allocated period of time to request Arbitrator to deal with the matter of the request
. Notice of application
. Failure to comply with the terms of an order
. Order filed in the court
6. Explain duties of commission officers
. Powers and duties of officers
. Carry out examinations and inspections
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. Officer’s procedure for carrying out any inspection
. Orders given by officers orally or in writing
. Specifications of an order given by an officer to owner of the place of employment,
employer, contractor, sub-contractor, employee, or supplier
. Service of an order
. Prohibition of persons towards an officer in the exercise of his/her power or duties
. Rescinding of an order
. Posting a copy of the order
. Illegal removal of an order
7. Interpret appeals of others
. Allocated period of time for appeal of an order
. Person who may appeal order
. Action taken by Commission when person involved does not comply with the order
. Enforcement of the order
. Notice of application
. Rules of court
8. Emphasize reporting of accidents
. Application of act
. Report procedure
. Reporting notification of injury
. Reporting accidental explosion or exposure
. Posting of act and regulations

SUGGESTED LEARNING ACTIVITIES:

1. Describe repairs or work situations around vehicles that one might want to refuse.
2. Interview someone in the motor vehicle repair trade - report results.
SUGGESTED RESOURCES:

1. Occupational, Health & Safety Act.

NAME AND NUMBER: TS1530 - First Aid

SUGGESTED DURATION: 16 hours
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PREREQUISITES: None

EVALUATIONS: Theory and practical applications require a minimum pass mark of 70%

OUTCOME:
Upon successful completion of this course, the apprentice will be able to recognize situations
requiring emergency action and to make appropriate decisions concerning first aid.

OVERVIEW OF OBJECTIVES:
First Aid Safety Oriented course offered by the St John Ambulance or equivalent.

1. Identify the objectives of first aid and the general principles of safety.

2. Describe what is involved in the application of the Priority Action Approach.

3. Recognize the interdependence of all the systems of the body.

4. Assess emergency situations by doing a primary examination to detect life-threatening
conditions.

5. Do a secondary examination when the victim’s life is no longer in danger.

6. Describe how sorting is done when the victim has multiple injuries or when there are several
casualties.

7. Recognize the signs and symptoms of different emergencies and describe how to treat them.

8. Demonstrate the appropriate general and specific care to be provided in different emergency
situations where one or more body systems are failing because of an accident or secondary
illness.

9. Select the rescue and transportation method that offers maximum protection for the victim
and subjects the rescuer to a minimum of risks.

10.  Know when to call on more qualified persons or ask for medical assistance.

11.  Prevent accidents by adopting a safety-oriented lifestyle.

CONTENT:

1. As per St John Ambulance or equivalent curriculum.

SUGGESTED LEARNING ACTIVITIES:

1.

As per St John Ambulance or equivalent curriculum

SUGGESTED RESOURCES:

EVALUATIONS:
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NAME AND NUMBER: TS1520 - WHMIS

SUGGESTED DURATION: 6 hours

PREREQUISITES: None

EVALUATIONS: Theory and practical applications require a minimum pass mark of 70%

OUTCOME:
Upon successful completion of this course, the apprentice will be able to interpret and apply the
Workplace Hazardous Materials Information System (WHMIS) Regulation.

OVERVIEW OF OBJECTIVES:

1. Define WHMIS.

2. Examine hazard identification and ingredient disclosure.
3. Explain labeling and other forms of warning.

4. Introduce material safety data sheets (MSDS).

CONTENT:
1. Define WHMIS safety
. Rational and key elements
. History and development of WHMIS
. WHMIS legislation
. WHMIS implementation program
. Definitions of legal and technical terms
2. Examine hazard identification and ingredient disclosure
. Prohibited, restricted and controlled products
. Classification and the application of WHMIS information requirements
. Responsibilities for classification
. the supplier
. the employer
. the worker - Classification: rules and criteria
. information on classification
. classes, divisions and subdivision in WHMIS
. general rules for classification
. class A - compressed gases
. class B - flammable and combustible materials
. class C - oxidizing material
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. class D - poisonous and infectious material
. class E - corrosive material
. class F - dangerously reactive material
. Products excluded form the application of WHMIS legislation
. consumer products
. explosives
. cosmetics, drugs, foods and devices
. pest control products
. radioactive prescribed substances
. wood or products made of wood
. manufactured articles
. tobacco or products of tobacco
. hazardous wastes
. products handled or transported pursuant to the Transportation of Dangerous
Goods (TDG) Act
. Comparison of classification systems - WHMIS and TDG
. General comparison of classification categories
. Detailed comparison of classified criteria
3. Explain labeling and other forms of warning

. Definition of a WHMIS label
. supplier label

. workplace label
. other means of identification

. Responsibility for labels
. supplier responsibility
. employer responsibility
. worker responsibility

. Introduce label content, design and location
. supplier labels
. workplace labels
. other means of identification

4. Introduce material safety data sheets (MSDS)

. Definition of a material safety data sheet

. Purpose of the data sheet

. Responsibility for the production and availability of data sheets
. supplier responsibility
. employer responsibility
. workers responsibility

SUGGESTED LEARNING ACTIVITIES:
1. Lectures
2. Class Participation
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3. Locate WHMIS labels - describe different sections

SUGGESTED RESOURCES:
1. WHMIS Regulation
2. Sample MSDS sheets

NAME AND NUMBER: ER1100 - Rigging

SUGGESTED DURATION: 30 hours
PREREQUISITES: NONE

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of thisunit of instruction, the apprentice will befamiliar withrigging
equipment, the safe operation of this equipment, and the required inspection procedures needed to
ensure safe operation.

OVERVIEW OF OBJECTIVES:

Define terms relating to mechanical advantage.

Describe the types, construction and use of ropes.

Tie knots, bends, and hitches used for lifting and moving equipment.
Select and use the appropriate sling to perform a given task.
Describe types and uses of rigging hardware items and method of installing them
Describe the procedures for lifting, moving, and securing equipment.
Select and use various chain blocks and rope falls.

Describe the different types of jacks and their uses.

Recognize and use standard crane signals.

0. Select and properly use ladders and scaffolds.

ROoO~NOO~WDNE

CONTENT:

1. Define terms relating to mechanical advantage.
. Mechanica advantage and effects of friction
. Application of the basic mechanisms
. The inclined plane
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The wedge

The screw

The lever

The wheel and axle

Pulley

Hydraulic - introduction

Fundamentals of rigging power transmission
Friction

2. Describe the types, construction and use of ropes.
Uses of rope

Safety procedure

Inspect rigging fiber rope
Safety factor

Synthetic fibre rope
Nylon rope

Dacron rope

Saran rope

Fibreglass rope

Orlon rope

Polyethylene rope

How to care for arope
OHSA

3. Tie knots, bends, and hitches used for lifting and moving equipment.
Common knots

A backlash or back splice

Overhand knot

Figure-eight knot

Half hitch

Double half hitch

Bowline knot

Running bowline

Square or reef knot

Snubbing hitch

Snubbing hitch with double half hitch
Clove hitch

Timber hitch

Barrel hitch

Fibre rope knots used as slings

Angle of dling

Safety reminders when using fibre rope

4, Select and use the appropriate sling to perform a given task.
. Genera
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Wire rope compared to fibre rope
Wireropeclips

Safety clips - Jbolt type

U bolt clips

Wire rope slings

Common slings and end rigging for wire rope
Good rigging precautions

Safe operating precautions

Inspection of slings and removal from service

5. Describe types and uses of rigging hardware items and method of installing them.
Introduction

Eye bolts

Shackles

Points concerning shackles

Snatch blocks

Rope blocks

6. Describe the procedures for lifting, moving, and securing equipment.
. OHSA requirements
. Protecting your back

7. Select and use various chain blocks and rope falls.
. Common hoists

Chain hoists

Inspection

Good safety practices

Cable winch and pull lift hoists

8. Describe the different types of jacks and their uses.
Jacks

Screw jacks

Ratchet jacks

Hydraulic jack with integral pump
Hydraulic ram jack with separate pump
Safety and proper use of jacks

Selecting the proper jack

0. Recognize and use standard crane signals.

10.  Select and properly use ladders and scaffolds.
. Ladders
. Ladder safety
. Tubular steel sectional scaffolding
. Advantages of steel scaffolding (ease of erection,- common hoists
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METHODOLOGY:

This course lends itself to shop projects supplemented by theory lectures, demonstrations, and
videos showing operation of hoisting/lifting equipment. Theinstructors may involve apprenticesin
specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Hands-on hoisting/lifting experiences

NAME AND NUMBER: ER1110 - Hand Tools

DURATION: 15 hours

PREREQUISITES: ER1400

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be familiar with the safe
use and care of various hand tools associated with the electrical industry.

OVERVIEW OF OBJECTIVES:

|dentify and maintain screwdrivers

Identify and maintain hammers used in the electrical trade.

Identify and maintain pliers used in the electrical trade.

|dentify and properly use wrenches.

Select and use proper hacksaw blades when cutting various metals
Select and safely usefiles.

Select and use taps and dies.

Select and use measuring and layout tools used in the electrical industry.

N U~ WDNE
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9.

10.
11.
12.

CONTENT:

1 |dentify and maintain screwdrivers

Select and use punches and chisels used in the electrical trade.
Select and use handsaws.

Select and use a brace and bit.

Select and use hand-operated knock-out punches.

General information

Standard type

Robertson screwdriver

Phillips screwdriver

Reed and Prince screwdrivers

Posidrive, Clutch, and Torx screwdrivers
Miscellaneous screwdrivers
Screw-starter screwdriver

Offset screwdriver

Safety tips for using screwdrivers

Identify and maintain hammers used in the electrical trade.

Introduction

Claw hammer

Ball-peen hammer

Sledge hammer

Soft-face hammers and mallets
Using a hammer

Safety

Identify and maintain pliers used in the electrical trade.

Introduction

Linesman or side cutting pliers
Diagonal cutting pliers

Long nose pliers

Water pump pliers

High leverage cutter pliers
Care of pliers

Identify and properly use wrenches.

Introduction

Open-end wrench

Box-end wrench

Combination wrench

Flare-nut wrench (line wrench)
Hex-key wrench (Allen wrench)
Adjustable wrench
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Pipe wrenches

Socket drives

Sockets

Safety

Maintenance of wrenches

5. Select and use proper hacksaw blades when cutting various metals
. Introduction
. Hacksaw blades
. Using a hacksaw
. Safety

6. Select and safely usefiles.
Cuts of files

File shapes

Square files
Half-round files
Three-squarefiles
Round files

File handles
Safety

File care

7. Select and use taps and dies.
Taps

Taper taps

Plug taps

Bottoming taps

Using taps

Removing broken taps
Multiple-size taps

Threading dies
Tap and die maintenance
Safety
8. Select and use measuring and layout tools used in the electrical industry.
. Measuring tools

Flexible-rigid measuring tapes
Flat steel and woven tapes
Using measuring tapes

Levels

0. Select and use punches and chisels used in the electrical trade.
. Introduction
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. Punches

. Starting punches

. Pin and drift punch
. Long taper punch
. Center punch

. Chisels

. Cape chisel

. Round nose chisel

. Diamond point chisel
. Flat cold chisel
. Safety tips for using chisels and punches

10. Select and use handsaws.

. Introduction
. Ripsaws and cross-cut saws
. Using a handsaw

11. Select and use a brace and hit.

. Brace
. Using a brace
. Bits

12.  Select and use hand-operated knock-out punches.

. Knockout punches
. “C “clamp punch
METHODOLOGY:

Thiscourselendsitself to hands-on projects supplemented by short theory lectures, demonstrations,
and videos showing safe use of hand tools. The instructors may involve apprentices in specific
activities, including:

. Exercises on theory content
. Demonstrations
. Audiol/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Hands-on experiences as determined by the course instructor
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NAME AND NUMBER: ER1120 - Power Tools

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1110

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be familiar with the safe
use and care of the various power tools associated with the electrical industry.

OVERVIEW OF OBJECTIVES:

1. Select the proper portable drill for a specific task.
2. Safely operate adrill press.
3. Determine safe working speeds of wheels on portable and pedestal grinders.
4, Properly sharpen twist drills.
5. Properly operate circular, sabre, and reciprocating saws.
6. Properly use hydraulic operated knock-out punches, cutters, and cable benders.
7. Describe the care and safe use of a hydraulic press.
8. Describe the care and safe use of air powered tools.
CONTENT:
1. Select the proper portable drill for a specific task.

. Introduction

. Power flow

. Motor

. Brushes

. Thefan

. Lubrication

. Grounding (bonding)

. General safety precautions

. Types of drills

. Electric drill sizes

. Three jaw drill chuck

. Types of drills

. Electric drill sizes

. Three jaw drill chuck
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Portable electric hammers

Operating electric hammers

Rotary hammers

Operating the rotary hammer

Core bits

Mechanical safety precautions

Electrical precautions

Environmental precautions

Electric hammer preventative maintenance

2. Safely operate adrill press.

General information
The sensitive drill press

Tang
Methods of holding work
Thedrill vise

Safety precautions

3. Determine safe working speeds of wheels on portable and pedestal grinders.

6. Properly use hydraulic operated knock-out punches, cutters, and cable benders.

Genera information
Sharpening or grinding
Abrasive wheels
Safety

Properly sharpen twist drills.

General information
Twist drills

Wood drilling

The hole saw

Safety precautions

Properly operate circular, sabre, and reciprocating saws.

Genera information

Electric wiring and grounding precautions
Maintenance

Lubrication

Saw blades

Saw operation

Plunge cutting

How to plunge cut

Notching heavy timber

Metal sawing

Uses
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. The hand pump

. Theram
. Punch and die sets
. Cable cutters

. Cable benders

7. Describe the care and safe use of a hydraulic press.
. Operation of press
. Safety guards
. Securing objects on press cradle

8. Describe the care and safe use of air powered tools.
. Operating pressures
. Pressure regulators
. In-line cilers

. Care of hoses/fittings

METHODOLOGY:

Thiscourselendsitself to hands-on projects supplemented by short theory lectures, demonstrations,
and videos showing safe use of power tools. The instructors may involve apprentices in specific
activities, including:

. Exercises on theory content
. Demonstrations
. Audio/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Hands-on experiences as determined by the course instructor

NAME AND NUMBER: ER1130 - Fasteners

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1120

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.
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OUTCOME:

Upon successful completion of thisunit of instruction, the apprentice will be familiar with the safe
use and proper installation methods of the various fastening devices associated with the electrical
industry.

OVERVIEW OF OBJECTIVES:

1. Describe the types, sizes, classifications and uses of various fastening devices.
2. Install various fastening devices.
3. Torgue fastening devices to specifications.
4, Describe and follow the safety procedures required to operate explosive actuated tools.
5. Explain the colour coding for powder charges used to install fasteners.
6. Use afastener to determine the hardness of a material.
7. Use expl osive actuated tool s safely and competently to fasten material to concrete and steel.
8. Explainthedifferences between low- and high-vel ocity toolsand when they should be used.
0. Dismantle, inspect, clean and reassembl e expl osive actuated tools.
10. Identify the types, sizes, classifications and uses of epoxy anchoring devices.
CONTENT:
1 Describe the types, sizes, classifications and uses of various fastening devices.

. Nails

. Wood screws

. Sheet metal screws

. Machine screws and bolts

. Nuts and washers

. Masonry anchors and shields

. Cavity fasteners

. Screw anchors

. Miscellaneous anchors
2. Install various fastening devices.

. Nailing

. Toolsfor driving screws

. Using self-drilling fasteners

. Screw extractors

. Concrete compressive strength

. How the sleeve anchor works

. How the wedge anchor works

. How the stud anchor works

. How the drop-in anchor works

. How the self drilling anchor works
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. Installing lag screw expansion shields
. Installing spring/gravity anchors
. Installing metal/non-metalling inserts
3. Torgue fastening devices to specifications.
. Deflection torque wrenches
. Pre-set/digital torque wrenches
. Torgue break-away tabs
4, Describe and follow the safety procedures required to operate explosive actuated tools.
. General safety precautions
. Safe operation
. Specific precautions (operator, tools, power loads, and materials)
. Qualified operator
. Genera information
. Requirements for operator card
5. Explain the colour coding for powder charges used to install fasteners.
. Types of power loads
. Power load selection
. Power level settings
6. Use afastener to determine the hardness of a material.
. Genera information
. Suitable base materials
. Unsuitable base materials
. Centre punch test procedure
7. Use explosive actuated tool s safely and competently to fasten material to concrete and steel.
. Fastening relatively soft material permanently to concrete
. Fastening relatively soft material permanently to steel
. Fastening metal permanently to concrete
. Fastening metal permanently to steel
. Fastening removable items or material to concrete
. Fastening removable items or material to steel
. Shields and special fixtures
. Tool accessories

8. Explain the differences between low- and high-vel ocity toolsand when they should be used.
. High velocity

. Low velocity tools
0. Dismantle, inspect, clean and reassembl e expl osive actuated tools.
. Following manufacturers’ instructions
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10. |dentify the types, sizes, classifications and uses of epoxy anchoring devices.
. Types
. Sizes
. Uses

METHODOLOGY:

Thiscourselendsitself to hands-on projects supplemented by short theory lectures, demonstrations,
and videos showing the proper and safe use of fastening devices. The instructors may involve
apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audiol/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Hands-on experiences as determined by the course instructor

NAME AND NUMBER: ER1140 - DC Theory

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1400

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will become familiar with the
direct current circuit theory foundation.

OVERVIEW OF OBJECTIVES:
1. Describe atomic structure
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2. Describe different sources of electricity
3. Describe useful applications and hazards caused by static charges
4. Describe the effects of electricity
5. Define electrical absolute values
6. Describe the types and the components of electrical circuits
7. Compute values of electrical energy and power
8. Use electrical measuring instruments
CONTENT:
1. Describe atomic structure
. Matter
. Atoms
. Electric charge
. Protons, €ectrons, neutrons
. Conductors, insulators
2. Describe different sources of electricity
. Friction
. Heat
. Light and solar energy
. Piezoelectric
. Mechanical (magnetism)
. Chemical (the primary and secondary cells, the action of the lead-acid cell)
3. Describe useful applications and hazards caused by static charges
. Negative charge
. Positive charge
. Law of charges
. Electrostatic field (dielectric field)
. Applications
4. Describe the effects of electricity
. Introduction
. Heat effect

. Magnetic effect
. Psychological and physiological effects

5. Define el ectrical absolute values

. Unit prefixes
. Electrical absolute values (resistance, pressure, flow, power, etc.)
. Basic look at Ohm's Law

6. Describe the types and the components of electrical circuits

. The electron path
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. Theload
. The source
. The control
. Electron current flow
. Conventional current flow
. Closed circuit
. Open circuit
. Short circuit
7. Compute values of electrical energy and power
. Introduction to mechanical power, energy, €tc.
. Combining the power formulaand Ohm's Law
. Kilowatts and horsepower
8. Use electrical measuring instruments
. Ammeter
. Voltmeter
. Ohmmeter
. Multimeter
. Testers
METHODOLOGY:

This course lends itself to theory lectures supplemented with interactive Cd's and videos. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Pre-tests and post tests as determined by the instructor

NAME AND NUMBER: ER1150 - Series and Parallel Circuits

SUGGESTED DURATION: 30 hours
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PREREQUISITES: ER1140

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be able to determine the
absolute values of devices connected in series, parallel or any combination of these two.

OVERVIEW OF OBJECTIVES:

1. Analyse and measure amperage and voltage in series DC circuits.
2. Analyse and measure amperage and voltage in parallel DC circuits.
3. Analyse and measure amperage and voltage in combination DC circuits.
4. Analyse and measure resistance and/or continuity in basic DC circuits.
5. Analyse and measure power consumption in basic DC circuits.
CONTENT:
1. Analyse and measure amperage and voltage in series DC circuits.
. Current relationships
. Resistance relationships
. Voltage relationships
. Circuit fault analysis
. Circuit applications
2. Analyse and measure amperage and voltage in parallel DC circuits.
. Current relationships
. Resistance relationships
. Voltage relationships
. Circuit fault analysis
. Circuit applications
3. Analyse and measure amperage and voltage in combination DC circuits.
. Series/parallel circuits
. Parallel/series circuits
. Voltage and current relationships in complex circuits
4. Analyse and measure resistance and/or continuity in basic DC circuits.
5. Analyse and measure power consumption in basic DC circuits.
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METHODOLOGY:
This course lends itself to theory lectures supplemented with interactive Cd's and videos. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audiol/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabVolt experiments:

. Voltage, Current, and Ohm’s Law
. Equivalent Resistance
. Power in DC Circuits

. Series and Parallel Circuits

NAME AND NUMBER: ER1160 - Introduction to Building Codes

SUGGESTED DURATION: 30 hours

PREREQUISITES: NONE

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be able to understand the
legalities, layout, and how to use various codes involved with the construction industry.

OVERVIEW OF OBJECTIVES:

Describe layout and structure of the Canadian Electrical Code, Part 1 (CEC)
Locate, select, and gather information from the CEC, Part 1.

Locate, select, and gather information from the CEC Handbook

Describe layout and structure of the National Building Code (NBC)

Locate, select, and gather information from the NBC.
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CONTENT:

1 Describe layout and structure of the Canadian Electrical Code, Part 1 (CEC)

. Background of the code
Development and issuance
Table of contents

General rules (sections)
Supplementary and amendatory sections
Tables

Diagrams

Appendices and their purposes
Alphabetical index

Numbering system
Subdivision of rules

Changes in requirements (A)
Deletion of text (0)

Sl usage

Approved terminology
Reference publications

NBC references

2. Locate, select, and gather information from the CEC, Part 1.
Main key word

Secondary key words

Using key words in the index

Alter order of key words

Change key words to ones used in CEC

Scan rule captions

Scan table of contents

Scan sections/subsections

3. Locate, select, and gather information from the CEC Handbook
. Purpose of handbook
. Rational for rules
. Intent for rules
. Using diagrams/figures

4, Describe layout and structure of the National Building Code (NBC)
Background and purpose of code

Preface

Table of contents

Numbering system

Index

Appendix

Tables
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5. L ocate, select, and gather information from the NBC.
. Scope and definitions

. General requirements
. Use and occupancy
. Wind, water, and vapour protection
. Heating, ventilating, and air conditioning
. Plumbing
. Safety measures at construction and demolition sites
. Housing and small buildings
METHODOLOGY:

This course lends itself to theory lectures supplemented videos. The instructors may involve
apprentices in specific activities, including:

. Exercises on theory content

. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

NAME AND NUMBER: ER1170 - Voltage Drop & Power Loss

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1150 - ER1160

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will acquire the knowledge
necessary to readily calculate voltage drop and power losses in conductors.
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OVERVIEW OF OBJECTIVES:

1. Explain conductor terms
2. Discuss the factors affecting resistance of conductors
3. Determine the voltage loss and power loss in electrical circuits
4. Apply Kirchhoff’s current and voltage laws
5. Calculate the absolute values in three-wire circuits
CONTENT:
1. Explain conductor terms
. Mils and circular mils
. Square mils
. Stranded conductors
. The approximate wire table
. Conductor insulation requirements
. AWG sizes
. Calculation for circularmils (square millimeters/ohms/milfoot)
2. Discuss the factors affecting resistance of conductors
. Type of material
. Temperature
. Length
. Cross-sectional area
. The mil-foot
. The microhm-cm
. Temperature coefficient of resistance
3. Determine the voltage loss and power loss in electrical circuits
. Factors affecting voltage drop
. Calculations
. CEC requirements
. Factors affecting line loss
. Linelossin three-wire circuits
. Effects of lineloss
. Calculations

4. Apply Kirchhoff’s current and voltage laws

. Current law
. Voltage law
5. Calculate the absolute values in three-wire circuits
. Introduction
. Purpose of neutral wire (theory only)
. Open neutral
. Solving three-wire system calculations
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METHODOLOGY:
This course lends itself to theory lectures supplemented with interactive Cd’s and videos. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises as determined by the instructor
. Interactive computer pre-tests and post tests as determined by the instructor

NAME AND NUMBER: ER1180 - Single-phase Theory

DURATION: 60 hours

PREREQUISITES: ER1170

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be  familiar with the
alternating current theory foundation needed to progressin the electrical industry.

OVERVIEW OF OBJECTIVES:

Describe the principles of magnetism and el ectromagnetism.

Describe the concepts of AC voltage generation.

Describe the various values of current and voltage in AC circuits.

Determine the properties of an AC circuit.

Determine absolute values in an AC series circuit containing RLC components.
Determine absolute values in AC parallel circuits containing RLC components.
Calculate power and power factor in AC circuits.
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CONTENT:
1. Describe the principles of magnetism and electromagnetism
. Natural magnets
. M agnetic substances
. Nonmagnetic substances (diamagnetic and paramagnetic)
. Domain theory of magnetism (Weber's Theory)
. Lines of flux
. Flux density
. Force between magnets
. Reluctance and permeability
. Residua and induced magnetism
. Shielding
. Magnetic field around a current carrying wire
. Characteristics of an electromagnetic field
. Direction of current and flux (left-hand rule)
. Ampere turns
. Polarity of acail (left-hand rule for a coil)
. Magnemotive forces
. Saturation
. Applications of electromagnets
2. Describe the concepts of AC voltage generation.
. Principles of the elementary generator
. Self-induction and mutual induction
. Faraday's Law
. Introduction: the AC generator
. Cycle
. Sine wave
. Electrical and mechanical degrees
. Alternating current and voltage values (maximum, effective and average values)
- relationship between generated voltages (phase)
3. Determine the properties of an AC circuit.
. Resistance
. Capacitance
. Inductance
. Impedance
4. Determine absolute values in an AC series circuit containing RLC components.
. Rel ationshi ps between voltage and current in resistive, capacitive, and inductive AC
Circuits
. Characteristics of series connected resistive, capacitive, and inductive loads
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5. Determine absolute values in AC parallel circuits containing RLC components.

. Relationshipsbetween voltage and current in resistive, capacitive, and inductive AC

Circuits

. Characteristics of parallel connected resistive, capacitive, and inductive loads
6. Calculate power and power factor in AC circuits.

. Positive and negative power

. Apparent power

. Power in reactive AC circuits

. Power in resistive/reactive AC circuits

. Power factor

. Power factor correction
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabV olt experiments:

. The Sine Wave

. Phase Angle

. | nstantaneous Power

. Capacitive Reactance

. Equivalent Capacitance

. Capacitive Phase Shift and Reactive Power
. Inductive Reactance

. Equivalent Inductance

. Inductive Phase Shift and Reactive Power
. Power in AC Circuits

. Vectors & Phasorsin Series AC Circuits
. Impedance
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NAMEN AND NUMBER: ER1190 - Three-phase Theory

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1180

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be  familiar with the
theoretical base required to work with electrical apparatus and devices which utilize athree-phase
power source.

OVERVIEW OF OBJECTIVES:

1. Describe the generation of three-phase voltages
2. Describe the voltage and current values in three-phase wye connections
3. Describe voltage and current values in three-phase delta connections
4. Calculate three-phase power, volt-amperes, reactive power, and power factor
5. Measure three-phase power using wattmeters
CONTENT:
1. Describe the generation of three-phase voltages
. Introduction
. Advantages of three phase
. Voltage generation of three phase voltages
. Phase sequence
. Three phase system connections
2. Describe the voltage and current values in three-phase wye connections
. Voltage relationships in a wye connection
. Current relationships in awye connection
. Ground connections
. Industrial applications
. Summary
3. Describe voltage and current values in three-phase delta connections
. Introduction
. Cautions regarding improper delta connections
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. V oltage relationships in a delta connection
. Current relationships in a delta connection
. Open delta connections
. Advantages
. Comparing wye and delta systems
4. Calculate three-phase power, volt-amperes, reactive power, and power factor
. Three phase apparent power
. Three phase power
. Power factor
. M easurements of three phase power
. Examples
5. Measure three-phase power using wattmeters
. Two watt-metre method
. Three watt-metre method
. Polyphase watt-metre
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabVolt experiments:

. Balanced Three-Phase Circuits
. Three-Phase Power M easurement
. Phase Sequence

NAME AND NUMBER: E1200 - Generic Blueprint

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1160
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EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to extract the
required information from basic blueprints, specifications, and detail drawings.

OVERVIEW OF OBJECTIVES:

Explain the theory of basic blueprints and components involved
Determine measurements from scaled drawings

Gather information from site plans

Describe construction systems

Extract information from floor plans

Gather information from foundation plans

Gather information from framing plans

Gather information from sectional detail drawings

Gather information from electrical plans

Gather information from plumbing drawings

Gather information from heating, ventilating, and air conditioning (HVAC) plans
Determine finishing details from drawings

Extract information from schedules, specifications, and estimates
Extract information from field revisions and alterations

Gather information from sets of drawings

Make construction sketches
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CONTENT:
1. Explain the theory of basic blueprints and components involved
. How blueprints are made
. Pictorial drawings
. Multi view interpretation
. Interpreting architectural symbols
. Construction terms
. Architectural abbreviations and synonyms
. L ettering

2. Determine measurements from scaled drawings
. Size description
. Scales
. Construction calculations

3. Gather information from site plans
. Survey plans
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. Plat plans
. Plot plans
. Landscape plans

. Site and topographical plans

4, Describe construction systems
. Principles of construction
. Skeleton wood frame
. Heavy timber systems
. Structural steel systems
. Masonry construction systems
. Concrete construction systems
5. Extract information from floor plans
. Types of floor plans
. Floor plan symbols
. Floor level designations
. Reading floor plan dimensions
6. Extract information from floor plans
. Elevation projection and orientation
. Reading elevation symbols
. Interior elevations
. Reading elevation dimensions
. Presentation elevations
7. Gather information from foundation plans
. Foundation members
. Foundation types
. Reading basement plans

. Reading fireplace plans

8. Gather information from framing plans
. Floor framing plans
. Wall framing plans
. Roof framing plans
. Reading modular framing drawings
. Reading framing dimensions
0. Gather information from sectional detail drawings
. Full sections
. Detail sections

. Sectional materials symbols
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10.  Gather information from electrical plans
. Electric circuits
. Electrical symbols
. Wiring plans

11. Gather information from plumbing drawings
. Schematic plumbing plans
. Schematic plumbing elevations
. Plumbing symbols

12. Gather information from heating, ventilating, and air conditioning (HVAC) plans

. Heating systems

. Cooling systems

. Solar heating and cooling
. HVAC conventions

13. Determine finishing details from drawings

. Built-in components
. Moldings and trim
. Surface treatments

14, Extract information from schedules, specifications, and estimates

. Schedules
. Specifications
. Construction cost estimates

15. Extract information from field revisions and aterations
. Design consistency
. Changes and revisions

16.  Gather information from sets of drawings

. Relationships of drawings
. Delineation systems an symbols
. Combination plans

. Working with CAD plans

17. M ake construction sketches
. | sometric sketches
. Oblique sketches

METHODOLOGY:
This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:
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. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Gather information from blueprints as required by instructor
. Compl ete construction sketches as determined by course instructor
. Classroom exercises

NAME AND NUMBER: ER1210 - Electrical Blueprints

SUGGESTED DURATION: 45 hours

PREREQUISITES: ER1200

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to extract the
required information from electrical blueprints, specifications, and detail drawings in order to
complete an effective wiring system.

OVERVIEW OF OBJECTIVES:

Gather and interpret information from site plans.

Gather and interpret information from elevation/floor plans.

Interpret reference/key diagrams used on blueprints.

Gather and interpret information from distribution system layout drawings.
Gather and interpret information from single-line drawings.

Gather and interpret information from equipment schedules.

Gather and interpret information from motor control diagrams.

Gather and interpret information from floor plans in order to complete an efficient and
effective installation.

Extract information from project documents
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CONTENT:
1 Gather and interpret information from site plans.
. Protected areas
. Original contours/grades
. Underground pipe lines
. Bench marks/datum points

. Grounding grid
. Arealighting

. Trench details
. Service/utility location
. Symbols
2. Gather and interpret information from elevation/floor plans.
. General building design
. Exterior finishes
. Control joints
. Exterior finishes
. L ocation of doors/windows, air intake/exhaust
. Number of floors c/w elevations
3. Interpret reference/key diagrams used on blueprints.
. Structural reference grids
. Key diagrams
. Reference bubbles

. Sectional reference bubbles

4, Gather and interpret information from distribution system layout drawings.

. Switchboards/substations

. Metering centers
. Component tables
5. Gather and interpret information from single-line drawings.
. Feeder sizes/risers
. Transformers
. Voltage ratings
. Capacity
. Connections
. Panel board designations
. Distribution boards
. Connected apparatus
. Power conditioning devices
. Stand-by/emergency systems
. Motor control centers
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Equipment layout elevations
Fire alarm systems
Communication systems
Energy management systems

6. Gather and interpret information from equipment schedules.
. Panel schedules
. Lighting fixture schedules
. Equipment schedules

. Cable schedules

7. Gather and interpret information from motor control diagrams.
. Starter / Controller locations
. Wiring diagrams (generic)
. Overload / Overcurrent
. Conductor sizes
. Interconnectiong/interlocking
8. Gather and interpret information from floor plans in order to complete an efficient and

effective installation.
. Architectural

. Structural

. Mechanical
0. Extract information from project documents

. Project specifications

. Electrical specifications

. Index

. Sections / Subsections

. General provisions

. Construction critical flow charts

. Shop drawing

. Manufacturer’ s installation guides

. Field revisions and alterations

. As built documents
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations
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SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Gather information from blueprints/specifications as required by instructor

. Classroom exercises

NAME AND NUMBER: ER1220 - Conduit, Tubing, and Fittings

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1130 - ER1160

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of thisunit of instruction, the apprentice will be acquainted with the
methods of installing rigid conduit, PV C conduit and EMT along with the associated fittings used
in these raceway systems.

OVERVIEW OF OBJECTIVES:

Describe the advantages/disadvantages of the various types of conduit and tubing
Describe the terms associated with the bending of conduits and tubing

Describe the various fittings, couplings, and device boxes used with conduit and tubing
Apply proper cutting, coupling, and termination methods used with rigid conduit
Describe how to choose appropriate type of conduit

Install rigid metal conduit

Apply proper preparation and bending of EMT

Apply proper installation methods of EMT

0. Prepare and install PVC conduit

10. Describe the limitations and uses of ENT

11. Describe the limitations and uses of EB1, DB2/ES2 and RE conduit

12.  Describe the limitations and uses of flexible conduit

13. Determine the size requirements of pull boxes and junction boxes

PN R WD =
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CONTENT:
1. Describe the advantages/disadvantages and construction of the various types of conduit and
tubing
. Rigid metal conduit
. Sizes of rigid metal conduit
. Corrosion resistant rigid conduit
. Types of non-metallic rigid conduit
. Aluminum conduit
. Silicon bronze alloy conduit
. PV C coated rigid conduit

. PV C conduit

. Advantages of PVC

. EMT - definition and description
. Sizesof EMT

. Usesof EMT

. Flexible conduit

. ENT - definition and description

. Rigid RE conduit

. Rigid types EB1 and DB2/ES2 PV C conduit
2. Describe the various fittings, couplings, and device boxes used with conduit and tubing

. LB’s

. LR’s

. LL’s

. TEE

. “C” fittings

. Pull elbows

. TA’s

. Couplings

. Connectors

. FS boxes

. Utility boxes
3. Describe the terms associated with the bending of conduits and tubing

. Back-to-back

. 90° -bend

. Bome back

. Concentric bends

. “Dog leg” or “Kick”

. Gain

. Leg length

. Offsets

. Rise on stub-up

. Spring back
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5. Describe how to choose appropriate type of conduit

Segment bend
Round saddle
Square saddle
Developed length

Apply proper cutting, coupling, and termination methods used with rigid conduit

Preparing rigid conduit

Cutting conduit by hand (hacksaw, pipe cutter)

Cutting conduit using power devices
Reamers

Reaming rigid conduit

Threading rigid conduit by hand
Machine threading

Portable power units

CEC threading requirements

Type of wires
Type of fitting

6. Install rigid metal conduit

7. Apply

Introduction to bending conduit
Hand benders

Hickeys

Power benders

Factory bends

CEC bending requirements
CEC installation requirements

proper preparation and bending of EMT

Cutting EMT

Safety precautions
Reaming EMT

Bending EMT

Hand benders

Mechanical benders
Hydraulic benders
Thelittle “kicker”

CEC bending requirements

8. Apply proper installation methods of EMT

Couplings and connectors
Raintight and watertight types
General purpose types
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. Fittings
. Boxes
. CEC requirements
0. Prepare and install PVC conduit
. Cutting PVC conduit
. Joining PVC conduit
. Preparing PVC conduit for bending
. Hand-held heaters
. Floor model heaters
. Liquid PVC heaters
. Precautions to observe when bending PVC
. Prefabricated PVC bends
. Expansion and contraction of PVC
. CEC requirements

10. Describe the limitations and uses of ENT

. Genera information
. Couplings and connectors
. CEC requirements
11. Describe the limitations and uses of EB1, DB2/ES2 and RE conduit
. Uses
. Restrictions
. Methods of installation
. CEC requirements
12. Describe the limitations and uses of flexible conduit
. Uses
. Cutting flexible conduit
. Liquid-tight flexible conduit
. Connectors
. CEC requirements
13.  Determine the size requirements of pull boxes and junction boxes
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

Provincial Apprenticeship Board - June, 2000 Page 67



Construction Electrician Occupation

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Conduit and tubing projects as determined by course instructor
. Classroom exercises

NAME AND NUMBER: ER2000 - Raceways, Wireways, and Busways

DURATION: 30 hours

PREREQUISITES: ER1160

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will acquire the skillsrequired
to install "accessible after installation” means of conductor support or to install systems which
provide aflexible power distribution system.

OVERVIEW OF OBJECTIVES:

Describe how to install one-piece surface raceways
Describe how to install two-piece surface raceways
Describe how to install pancake raceways
Describe how to install multi-outlet assemblies
Describe how to install lighting fixture raceways
Describe how to install underfloor raceways
Describe how to install headers for cellular floors
Describe how to install cable tray

Describe how to install wireways

Describe how to install busways

Describe how to install HFT underground ducts
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CONTENT:
1. Describe how to install one-piece surface raceways
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. Introduction
. One-piece surface raceways
. Fittings for one-piece surface raceway
. Boxes used with one-piece surface raceway
. Installing one-piece surface raceway
. Tools used with one-piece surface raceway
. Connecting to conduit and armoured cable
. Connecting to concealed wiring

2. Describe how to install two-piece surface raceways
. Introduction
. Single channel and multi-channel
. Applications
. Fittings
. Boxes used with two-piece raceway

. Supporting methods

3. Describe how to install pancake raceways
. Introduction
. Applications
. Installation
. Fittings and adapters
. Outlets and boxes
. Extending from underfloor ducts
4. Describe how to install multi-outlet assemblies
. Introduction
. Plugmold
. Pre-wired plugmold
. Installation of plugmold
. Plugmold devices and fittings
. Electro-strip
. Electro-strip construction
. Outlets and adapters for electro-strip
. Pole type multi-outlet assemblies
. Channel arrangements for pole type multi-outlet assemblies
. Installing pole type multi-outlet assemblies
5. Describe how to install lighting fixture raceways
. Introduction
. Construction
. Mounting methods
6. Describe how to install underfloor raceways
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. Introduction
. General installation practices
. Steel-duct raceways
. Trenchduct
. Fibre-duct raceways
. Afterset inserts
7. Describe how to install headers for cellular floors
. Introduction
. Cellular-metal floor raceways
. Accessories
. Cellular-concrete floor raceways

8. Describe how to install cable tray
. Introduction
. Methods of installation
. Ladder cable tray
. Ventilated cable tray
. Non-ventilated cable tray
. Supporting cable tray
. Bonding cable tray
. Cable support

9. Describe how to install wireways
. I ntroduction
. Uses
. Method of installation
. Restrictions

10.  Describe how to install busways

. I ntroduction
. Uses

. Restrictions
. Supports

. Applications
. Installation

11.  Describe how to install HFT underground ducts

. Installation
. Supports
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
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videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Perform miscellaneous raceway projects as determined by course instructor

. Classroom exercises

NAME AND NUMBER: ER1230 - Conductors and Cables

SUGGESTED DURATION: 60 hours

PREREQUISITES: ER1170

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of thisunit of instruction, the apprentice will be able to determine the
installation procedures, termination devices and applications of the varioustypes of conductorsand
metal-sheathed cables.

OVERVIEW OF OBJECTIVES:

Properly identify wires and cables (other than flexible cords and fixture wires)
Properly prepare conductors for installation in raceways
Safely set reels on jacks and stands

Install conductors in raceways

Use power drives for conductor installation

Install conductors in cable tray

Identify, select, and install MI cables

Identify, select, and install armoured cables

Identify, select, and install TECK90 cable

0. Identify, select, and install aluminum sheathed cable
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11. Apply CEC requirements in respect to the installation of conductors and cables
12.  Apply CEC requirements in respect to the installation of flexible cords and equipment wire
13.  Determine size of devices and junctions.
CONTENT:
1. Properly identify wires and cables (other than flexible cords and fixture wires)
. CSA designations
. Maximum voltage ratings
. Number and size range of conductors (cables only)
. Number of strands (building wire)
. Construction
. Conditions of use
. Allowable ampacity
. Temperature ratings
2. Properly prepare conductors for installation in raceways
. Introduction
. Number of conductorsin a conduit
. CEC requirements
. Conductor lubricants
. | dentification and colour coding of conductors
. Installing fish tapes
. Raceway layout
. Equipment preparation
. Use of jet line and air pressure
. Vacuum fishing
. Fish lines and ropes
3. Safely set reels on jacks and stands
. Introduction
. Redl jacks, supports and dispensers
4. Install conductors in raceways
. Mechanical pullers
. Power drives for cable pulling
. Pulleys, rollers, and extended sheaves
. Conductor installation preparations
. Installing conductors in conduit
. Adding conductors to existing conduit
. Attachment of conductorsto pull cords
. Installation of conductorsin flexible metal conduit
. Conductorsin pull boxes
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5. Use power drives for conductor installation
. Gerald
6. Install conductors in cable tray
. Introduction
. Cable crews
. Installing conductors in cable trays
. Safety precautions
. Measuring and securing cable in tray

. Bonding cable tray
. Tray barriers
. Cable bending (hydraulic and manual)

. Cable cutting (hydraulic and manual)
7. Identify, select, and install MI cables
. Introduction
. Application
. Construction (copper, aluminum, or stainless steel)

. CSA designation (M1 or LWMI)
. Voltage ratings

. Number and size range of conductors
. Conditions of use
. Maximum allowable conductor temperature
. Sheath currents
. Installation
. Termination and splices
. High voltage surges
. Fault location
8. Identify, select, and install armoured cables
. Introduction

. Applications
. CSA designations (ACWU75, AC90, ACWU90, ACL90)

. Construction (outer covering and conductor insulation)
. Voltage ratings

. Number and size range of conductors

. Conditions of use

. Maximum allowable conductor temperature

. Sheath currents

. Terminations

9. Identify, select, and install TECK90 cable

. Introduction
. Applications
. Construction

Provincial Apprenticeship Board - June, 2000 Page 73



Construction Electrician Occupation

. Voltage ratings

. Number and size range of conductors

. Conditions of use

. Maximum allowable conductor temperature

. Sheath currents

. Terminations

. Hazardous location fittings and terminations
10. Identify, select, and install aluminum sheathed cable

. Introduction

. Applications

. Construction

. CSA designations (RA75, RA90, VA, and A-7A)
. Voltage ratings

. Number and size range of conductors
. Conditions of use
. Maximum allowable conductor temperature
. Sheath currents
. Installation
. Terminations

11.  Apply CEC requirements in respect to the installation of conductors and cables

. CSA designations
. Maximum voltage ratings
. Number and size range of conductors (cables only)
. Number of strands (building wire)
. Construction
. Conditions of use
. Allowable ampacity
. Temperature ratings
12. Apply CEC requirements in respect to the installation of flexible cords and equipment wire
. CSA designations
. Voltage ratings
. Allowable ampacity
. Construction
. Conditions of use
. Temperature rating
13. Determine size of devices and junctions.
. Gerald
METHODOLOGY:
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This course lendsitself to hands-on projects supplemented by theory |ectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Projects as determined by course instructor

. Classroom exercises

NAME AND NUMBER: ER1240 - Residential Wiring

SUGGESTED DURATION: 60 hours

PREREQUISITES: ER1230 - ER1270

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to install an
effective and efficient wiring system in dwelling units.

OVERVIEW OF OBJECTIVES:

1. Discuss the requirements of the Applicable Provincial Electrical Installation and Inspection
Act in regards to a residential wiring installation

2. Determine the location of service equipment

3. Determine the branch circuit requirements for a dwelling unit according to the CEC

4. Determine lighting and switching requirements for a dwelling unit according to the National
Building Code

5. Determine the spacing and location for convenience outlets according to the CEC

6. Determine the location and circuit requirements for specific-use outlets according to the
CEC

7. Apply CEC and Provincial requirements for smoke alarms
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8. Describe how to install signal systems in dwelling units

0. Apply acceptable roughing-in and finish-up procedures

10.  Describe how to install various convenience systems in dwelling units
CONTENT:

1 Discuss the requirements of the Applicable Provincia Electrical Installation and Inspection
Act in regards to aresidential wiring installation
. Application for wiring permit
. Wiring permit
. Approval of plans

. Wiring inspections
2. Determine the location of service equipment
. Introduction
. Service equipment
. Equipment location
3. Determine the branch circuit requirements for a dwelling unit according to the CEC
. Introduction
. General lighting circuits
. Installing residential lighting outlets
. Lighting control
. Toggle switch
. Lighting fixture connections
. Installing luminaries
. Installation points
4. Determinelighting and switching requirementsfor adwelling unit according to the National
Building Code
. Section 9.34.2 - Lighting outlets
5. Determine the spacing and location for convenience outlets according to the CEC
. Outlet requirements
. Outlets in hallways
. Types of receptacles
6. Determine the location and circuit requirements for specific-use outlets according to the
CEC
. General information
. Kitchen counter requirements
. Refrigerator receptacle
. Dining area receptacle
. Electric range receptacle
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. Bathroom receptacle

. Dryer outlet

. Washer outlet

. Outdoor receptacles

. Garage/carport receptacles

. Other household equipment

. Entertainment centers (transient voltage suppressors)

. | solated ground receptacles

. Aluminum hot water heater (Austin water heater)
7. Apply CEC and Provincial requirements for smoke alarms

. Smoke alarms

. Location of detectors

. Electrical requirements

. Multiple dwellings

8. Describe how to install signal systemsin dwelling units
. Signal systems
. Single dwelling
. Multiple dwelling units

. Annunciators

. Communication

. Auxiliary systems

. Security

. Protective dlarm

. Standards

. Wiring

. Protective devices

. Perimeter

. Intericore

. Door opening systems
. Closed-circuit television monitoring systems

0. Apply acceptable roughing-in and finish-up procedures
. Introduction

. Blueprints or drawings
. Rough-in procedures
. Finish-up procedures

. Panel "tie-in"

10.  Describe how to install various convenience systemsin dwelling units

. Water pump connections
. Jet or piston pumps
. Submersible pumps
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. Storage tank water heaters
. Tank-less water heaters
. Central vacuum systems

. Appliance garages

METHODOLOGY:
This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Complete wiring layout on blueprints for single dwelling unit
. Determine service layout and equipment/materials required
. Complete rough-in and finish-up for single dwelling unit
. Classroom exercises

NAME AND NUMBER: E2010 - Lighting and Controls

SUGGESTED DURATION: 45 hours

PREREQUISITES: ER1260

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to install various
types of lighting systems, maintain them and troubleshoot problems associated with these systems.

OVERVIEW OF OBJECTIVES:
1. Describe the general terms associated with lighting
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PO E WD

Determine the required lighting requirements using the zonal cavity method
Describe the various types of incandescent lamps

Describe how to install incandescent lighting according to the requirements of the CEC
Describe the various forms of fluorescent lighting

Describe how to install flourescent lighting systems

Troubleshoot problems with fluorescent lighting

Properly handle, store and dispose of ballasts and capacitors

Describe how to install mercury vapour fixtures

Describe how to install metal halide fixtures

Describe how to install low/high pressure sodium fixtures

Describe how to install line voltage system controls

Describe how to install voltage system control

CONTENT:

1.

Describe the general terms associated with lighting
. Introduction

. Light

. Electric terms

. Lighting terms

. Measuring light

. Reflection, glare, and brightness

. Mounting height and spacing of lamps
. Coefficient of utilization

. M aintenance factor

. Lighting fixture control

. Lighting voltage

Determine the required lighting requirements using the zonal cavity method
. Space requirements

. Type of fixtures

. Fixture efficacy

. Colour co-efficiency

. Determining light level requirements

Describe the various types of incandescent lamps

. Introduction

. Incandescent lamp operation
. Bulb shapes

. Glassfor bulbs

. Bulb finishes

. Types of bases

. Voltage ratings

. Types of incandescent lamps (rough service, vibration service, safety bulbs, sign
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lamps, long-life, dichroic, reflectorized, krypton, tungsten, halogen)

. Incandescent lighting fixtures
. Maintenance
. Install incandescent lighting according to the requirements of the CEC
. Describe the various forms of flourescent lighting
4. Describe how to install incandescent lighting according to the requirements of the CEC
5. Describe the various forms of fluorescent lighting
6. Describe how to install fluorescent lighting systems
. Introduction
. Advantages of fluorescent lighting
. Fixtures
. Theory of operation
. Lamp construction (bulbs, phosphors, €l ectrodes, bases)

. Types (preheat, instant start, rapid start, rapid start - high output, rapid start - very
high output, low temperature, weather shield, circline, curvline, reflector, gro-lux,
blacklight, blacklight blue, and gemicidal)

. Operating circuits (ballast, thermal protection, starters, pre-heat circuits)

. Operating characteristics (life, burning periods, effects of temperature, humidity,
voltage, frequency)

. Dimming ballasts

. Solid-state ballasts

. Installing fixtures

. Maintenance of fixtures

. CEC requirements

7. Troubleshoot problems with flourescent lighting
. Lamp testers
. Ballast testers

8. Properly handle, store and dispose of ballasts and capacitors

. Listing of manufacturers of ballasts and capacitors
. Identification of ballasts and capacitors by codes
. Storage and disposal
9. Describe how to install mercury vapour fixtures
. Theory of operation
. Lamp designations
. Types of mercury lamps (self-ballast |lamps)
. Mercury lamp ballast (low power factor - reactor, low power factor -
autotransformer, high power factor, constant wattage - autotransformers)
. Lamp starting and warm up
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. Lamp life (burning periods)
. Maintenance
. Troubleshooting
. CEC requirements
10.  Describe how to install metal halide fixtures
. Lamp construction
. Operating principles (horizontal and vertical lamps)
. Operating positions (burning position)
. Effects of temperature
. Effects of line voltage
. Ballasts
. Start up and warm up
. Lamp life (burning periods)
. Applications of metal halide
. Safety around metal halide lamps
. Maintenance and lumens output
. Troubleshooting
. CEC requirements
11.  Describe how to install low/high pressure sodium fixtures
. Lamp construction
. Operating principles
. Lamp ballasts
. Lamp life (burning periods)
. L umen output and maintenance
. Burning position
. Warm up and restrike time
. Effects of line voltage
. High pressure sodium retrofit (for use on mercury ballasts)
. Low pressure sodium
. Safety around sodium lamps
. CEC requirements
12.  Describe how to install line voltage system controls
. Introduction
. Lighting control function
. Line voltage switches
. Dimming circuits
. Photocells
. Timers and time clocks
. Passive infrared lighting control
. Lighting contactors
. Programmable lighting controls
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13. Describe how to install low voltage system control

. 3 wires

. 2 wires

. Wireless
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprenticesin specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Projects as determined by course instructor
. Classroom exercises

NAME AND NUMBER: ER1250 - Protective Devices

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1230

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able describe the
operating characteristics and installation procedures for protective devices rated at 750 volts or less.

OVERVIEW OF OBJECTIVES:
1. Describe the function of protective devices
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2. Explain the effects of short-circuit current
3. Describe the voltage and current rating, interrupting capacity, and time characteristics of
overcurrent devices
4, Describe the features of cartridge fuses
5. Describe the features of low-voltage circuit breakers
6. Interpret CEC rules and regulations concerning protective devices
7. Identify the needs of coordinations of protective devices.
CONTENT:
1 Describe the function of protective devices
. Over-current
. Short circuit
. Overload
2. Explain the effects of short-circuit current
. Fault currents
. Percent impedance
. Types of damage
3. Describe the voltage and current rating, interrupting capacity, and time characteristics of
over-current devices
. Voltage
. Current
. Interrupting capacity
. Time-current characteristics
4, Describe the features of cartridge fuses
. Types
. Classifications
. Standard cartridge fuses
. Renewable link fuses
. Time delay fuses
. High rupture capacity fuses
. Power breakers
. System breakers
. Sensors
. Over-current
. Undercurrent
5. Describe the features of low-voltage circuit breakers

. Thermal trip action
. Magnetic trip action
. Moulded case
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. High interrupting capacity type
. Ground fault interrupters

. Shunt trip

. Power breakers

. System breakers

. Sensors
. Over-current
. Undercurrent
6. Interpret CEC rules and regulations concerning protective devices

. Section 14

7. |dentify the needs of coordination of protective devices
. Manufacturer’s chart
. Engineered
. Responsibilities
. Awareness
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Select fuses / Breakers according to specific requirements
. Determine interrupting capacity requirements of fuses/breakers

NAME AND NUMBER:ER1260 - Principle of Operations of Transformers

SUGGESTED DURATION: 30 hours

Provincial Apprenticeship Board - June, 2000 Page 84



Construction Electrician Occupation

PREREQUISITES: ER1180

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able describe the
operating characteristics and installation procedures for transformers.

OVERVIEW OF OBJECTIVES:

1 Explain the operating principles of atransformer
2. | dentify and describe the major components of transformers
3. Explain transformer polarity and terminal markings
4, Describe various connections for multi-coil transformers
5. Perform transformer calculations
6. Use schematic diagrams to illustrate how single-phase transformers are connected for
parallel operation
7. Describe the operation for various primary and secondary connections for three-phase
operation
8. |dentify the different application of special transformers
CONTENT:
1. Explain the operating principles of atransformer
. Mutual induction
. Turnsratio
. Classes of transformers
2. |dentify and describe the major components of transformers
. High-voltage windings
. L ow-voltage windings
. Core designs
3. Explain transformer polarity and terminal markings
. Additive and subtractive polarity
. Polarity tests
4, Describe various connections for multi-coil transformers
. Double-wound transformer
. Series/ Parallel connections
5. Perform transformer calculations
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. Turng/Voltage/Current ratios
. Voltage, Current and KVA calculations

6. Use schematic diagrams to illustrate how single-phase transformers are connected for
parallel operation
. Connections for paralelling dual-winding transformers
. Back-feed hazard

7. Describe the operation for various primary and secondary connections for three-phase
operation
. Wye to wye transformer bank
. Wyeto delta transformer bank
. Deltato wye transformer bank
. Deltato delta transformer bank
. Three-phase four-wire delta transformer bank
. Open delta transformer bank
8. |dentify the different application of special transformers
. Instrumental
. Auto transformer
. Ignition
. Isolation
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabVolt experiments:

. Voltage and Current ratios

. Transformer Polarity

. Transformer Regulation

. The Autotransformer

. Transformersin Parallel

. Distribution Transformers

. Three-Phase Transformer Connections

. Voltage and Current Relationships
. The Open Delta Connection
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NAME AND NUMBER: ER1270 - Single-phase Service Entrance

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1220 - ER1250 - ER1260

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to install an
overhead or underground single-phase service entrance.

OVERVIEW OF OBJECTIVES:

1 Describe how to install a single-phase, three-wire distribution system

2. Describe how to install a single-phase service entrance equipment

3. Describe grounding and bonding requirements

4, Interpret CEC rulesand regul ationsand demand factor cal cul ationsfor single-phase services

CONTENT:
1. Describe how to install a single-phase, three-wire distribution system
. Overhead distribution systems
. Underground distribution systems
. Circuit connections
. Main disconnect means
2. Describe how to install a single-phase service entrance equipment
. Service supply authority
. Consumer’s service
. Overhead service components
. Underground service components
3. Describe grounding and bonding requirements
. Grounding electrodes
. Grounding conductors
. Bonding conductors
4, Interpret CEC rulesand regul ations and demand factor cal cul ationsfor single-phase services
. Demand factor calculations
. Service entrance conductors
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. Load demands
. Overcurrent protection
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprenticesin specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Determine service ampacities for residential, and light commercial/industrial
applications
. Determine service layout and equipment/materials required
. Classroom exercises

NAME AND NUMBER: ER1280 Three-phase Service Entrance

DURATION: 30 hours

PREREQUISITES: E1270

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to acquire the
skills needed to efficiently install a three-phase service entrance.

OVERVIEW OF OBJECTIVES:

Describe how to install athree-phase commercial and industrial distribution system
Describe how to install athree-phase service entrance equipment

Describe the requirements for conductor installation and termination

Describe the application of instrument transformers

Interpret CEC rules and regulations and demand factor calculations three phase service

b owdPE

CONTENT:
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1 Describe how to install athree-phase commercial and industrial distribution system
. Service entrance types
. Wye systems
. Delta systems
2. Describe how to install athree-phase service entrance equipment
. Distribution panels
. Splitters and splitter troughs
. Metering
. Service disconnecting means
3. Describe the requirements for conductor installation and termination
. Conductorsin parallel
. Colour coding of conductors
. Conductor terminations
4, Describe the application of instrument transformers
. Description and purpose of instrument transformers
. Operation and bonding of instrument transformers
. Instrument transformer connections
5. Interpret CEC rules and regulations and demand factor calculations three phase service
. CEC demand factors
. Calculation examples
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Determine service ampacities for commercial/industrial applications
. Determine service layout and equipment/materials required
. Classroom exercises

NAME AND NUMBER: ER1290 - Distribution Equipment
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SUGGESTED DURATION: 45 hours

PREREQUISITES: ER1280

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to acquire the
skills needed to efficiently install distribution equipment.

OVERVIEW OF OBJECTIVES:

Describe the construction and EEMAC/CSA designations of enclosures **

Describe disconnect switch sizes, ratings, and requirements for installation

Describe panel board classification, ratings, and requirements for installation
Describe application, installation and features of low-voltage switchboards

Describe the application and features of metal-enclosed low voltage power switchgear
Describe the application and features of medium-voltage metal-clad switchgear
Receiving, handling, storage and installation of switchgear

Determine size of junction/pull boxes

ONOUA~WNE

CONTENT:

1 Describe the construction and EEMAC/CSA designations of enclosures **
. Descriptions/Construction of enclosure types
. EEMAC/CSA designations
. CEC applications

2. Describe disconnect switch sizes, ratings, and requirements for installation
. Voltage and current ratings
. Intended application
. |solation use
. Service use
. Motor-circuit switches
. High interrupting capacity switches
. Horsepower ratings
. Dual-horsepower ratings
. Contact assembly
. Quick-make, quick-break
. Non-teasing mechanism
. Bolted-pressure contact optional attachments
. Ground fault protection
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. Phase-failure relay
. Shunt tripping

. Auxiliary contacts
. Antisingle-phasing blown fuse indicator
3. Describe panel board classification, ratings, and requirements for installation
. Load centres
. Construction
. Applications
. Ratings
. Pole positions
. Stab ratings
. Service entrance applications
. Breaker mounting options
. Typical IC ratings of breakers
. Add-on features
. Lighting and distribution panel boards
. Construction

. Applications
. Main lugs/breakers

. Branch circuit breaker ratingsand IC
. Stab ratings
. Pole positions
. On-site assembly
. Add-on features
. Breaker and fusible power panel boards
. Service (voltage and frequency)
. Interrupting capacity (fully or IER rating)
. Ampere rating of main device
. Incoming cable size
. Ampererating of branch devices
. Environment (enclosure types)
. Enclosure layout/dimensions
. Integrated TV SS systems
. Diagnostic options
. Determining breaker/fusible disconnect spaces
. Selecting breaker mounting kits
4. Describe application, installation and features of |ow-voltage switchboards
. Applications
. Current and voltage ratings
. Incoming arrangements
. Bottom entry
. Top entry/top hat
. Side wireways
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. Bussed
. Not bussed
. Mandatory bussed

. Busway entry
. Bus stub
. Construction
. Cell dimensions
. Bus bracing standards
. Bus options
. Inside/outside corner units
. Receiving, storage and assembly of shipping units
. Main disconnect section
. Utility compartments
. Distribution arrangements
. Twin mounted breakers
. Single mounted breakers
. Breaker/fusible switch units
. Subpanels
. Metering centres
. Customer metering, relay functions
. Digital metre/Analog metres
. Volts
. Amps
. PF
. KW
. KWh
. KVA
. Hz
. Communi cations/transducers
. Pulse initiator outputs
. Relaying and protective functions
. Undervoltage
. Single-phase
. Phase sequence
. Check list before energizing
. Ground system for continuity
. Re-torque all bolted connections
. Tighten bus mountings
. Align breakers, switches and other mechanisms for proper operation

. Megger test/Hipot test
. Switches/breakers open

. Phase-to-phase
. Phase-to-ground

. Switches/Breakers closed
. Phase-to-phase
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. Phase-to-ground
. Check wiring and operation of relays, metres and instrumentation
. Test electrically operated switches and breakers
. Test ground fault operation
5. Describe the application and features of metal-enclosed low voltage power switchgear
. ANSI definition
. Current and voltage ratings
. Switchgear construction
. Indoor
. Outdoor
. Free standing units (cells)
. Front enclosure

. Breaker cells
. Auxiliary cell

. Fixed-metering
. Bus compartment
. Horizontal main bus
. Vertical bus
. Cable and termination compartment
. Cable load terminations
. Bus load terminations
. Neutral bus
. Ground bus
. Ground detection transformers
. Transformer unit

. Liquid-filled
. Air-cooled

. Single-ended
. Double-ended

6. Describe the application and features of medium-voltage metal-clad switchgear

7. Receiving, handling, storage and installation of switchgear
. ANSI definition
. Current and voltage ratings
. Switchgear construction
. Indoor
. Outdoor

. Breaker/Bus module
. Circuit breaker

. Stationary disconnect contacts
. Main bus

. Current transformers

. Levering-in device
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8. Receiving, handling, storage and installation of switchgear

. Shutter

. Interlocks

. Auxiliary switches

Line modules

. Line terminations
. Cable connectors
. Potheads

Control module
. Control relays

. Molded case circuit breakers

. Fuses

. Terminal blocks

. Mechanically operated cell switches
Upper rear modules

. Potential transformers

. Lightning arrestors

. Special buses

Receiving switchgear
. Checking damage

. Checking material received

. Filing claim
. Transportation company
. Manufacturer

Handling switchgear

. Lifting by crane

. Lifting hooks
. Using spreader bars
. Skidded on rollers
. Longitudinal skidding
. Front-to-back skidding

. Removing rollers
Temporary storage
. Environmental conditions
. Surface considerations
. Outdoor storage
. Temporary storage building
. Heating requirements
Installation
. Location
. Foundation
. Floor stedl
. Conduits

. Shipping skids
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. Shipping braces

. Final assembly
. Setting reference lines for front panels
. Centre to centre spacing of units
. Setting units plumb
. Securing shipping groups together
. Secure entire assembly to floor channels or base pad
. Connections
. Bus connections
. Ground bus connections
. Main power connections
. Bolt torque
. Control connections
. Moving parts
. Removal of blocking and bracing
. Key operated interlocks
9. Determine size of junction/pull boxes
. Straight through pulls
. U-pulls

. Anglepulls
. Depth of box

METHODOLOGY:
This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Hands-on experiences

*x This objective was moved from ER2040 - - Discrete Input Devices
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NAME AND NUMBER:ER1300 - DC Motors and Controls

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1170

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able describe  the
operating characteristics and installation procedures for various types of DC motors and their
associated controls.

OVERVIEW OF OBJECTIVES:

1. Describe the construction of direct current motors

2 Explain the basic differences between shunt, series, and compound motors.

3. Explain the operating characteristics of direct-current motors.

4 Determine the armature current for given values of armature resistance, terminal voltage, and

counter emf.

5. Explain the operation of automatic motor control.
6. Discuss the operation of variable speed DC drives.
7. Describe how to install and connect DC motors and their controls according to the CEC.
CONTENT:
1. Describe the construction of direct current motors
. Introduction
. DC motor construction
. Field poles
. Armature
. Commutator
. Motor nameplate data
2. Explain the basic differences between shunt, series, and compound motors.
shunt motors
. DC compound motors
. Differentially compound motors
. Series motors
. Step motor
. Electronically communative
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. Permanent magnet

Explain the operating characteristics of direct-current motors.

. Introduction

. Right-hand motor rule

. Torque

. Counter-electromotive force (CEMF)
. Voltage of self-induction

. Motor effect

. Armature reaction

. Motor operation

. The shunt motor

. Compound motors

. Differentially compound motors

. Series motors

. Load variations

. Speed control

. Above-normal speed control

. Below-normal speed control

. Standard terminal markings

. Motor connections - series, shunt, long compound, short compound

Determine the armature current for given values of armature resistance, terminal voltage, and

counter emf.
. Mathematical representation

Explain the operation of automatic motor control.
. Introduction

. Control components

. Wiring diagrams

. Counter-electromotive force motor controllers
. Protection in CEMF controllers

. Shunt motors

. DC compound motors

. Differentially compound motors

. Series motors

. Lockout controllers

. Voltage drop acceleration controllers
. Magnetic time controllers

Discuss the operation of variable speed DC drives.
Introduction

. Ward Leonard System

Solid state DC drives

Tachometer feedback

Provincial Apprenticeship Board - June, 2000

Page 97



Construction Electrician Occupation

7. Describe how to install and connect DC motors and their controls according to the CEC.
. Overcurrent protection
. Overload protection
. Connections
. Conductor sizing
METHODOLOGY:

This course lends itself to laboratory projects supplemented by theory lectures, laboratory
demonstrations, and videos showing operation of motors. Theinstructors may involve apprentices
in specific activities, including:

. Exercises on theory content

. Mathematical computation involving motor operating values
. Conductor / Overload / Over-current requirements

. Demonstrations

. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabVolt |aboratory experiments:

. The Separately-Excited DC Motor

. Separately-Excited, Series, Shunt, and Compound DC Motors

. Armature Reaction and Saturation Effect

. The Universal Motor

NAME AND NUMBER: ER2020 - Single-Phase Motors

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1190

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to discuss the
operating characteristics and install various types of single-phase motors as well as install the control
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devices for these motors.

OVERVIEW OF OBJECTIVES:

1 Describe the components of atypical split-phase motor
2. Describe the operating principles of split-phase motors
3. Describe the operating principles of capacitor type split-phase motors
4, Describe the operating principles of repulsion motors
5. Describe the operating principles of series motors
6. Describe the operating principles of small induction motors
7. Select motor to meet requirements
8. Install fractional-horsepower motors
0. Determine proper overload / over-current protection for motors
10. Install/connect starters/ controller for single-phase motors
CONTENT:
1 Describe the components of atypical split-phase motor
. Basic motor parts
. Stator
. Rotor
. Armatures
. End bells
. Stator winding
. Split-phase stator design
. Rotor design
. Centrifugal switch
. Direction of rotation
. Three-lead reversible split-base motor
. Centrifugal-clutch, split phase motor
2. Describe the operating principles of split-phase motors
. Introduction
. Reference terms
. Induction motor principles
. Rotating magnetic field
. Current and voltage
. Frequency
. Calculations (synchronous speed, slip, power out put, efficiency, power factor)
3. Describe the operating principles of capacitor type split-phase motors
. Introduction
. Capacitor-start, induction run
. Capacitor-start, capacitor-run motor
. High-torque, single value capacitor motor
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. Double-value capacitor motor (two-capacitor, capacitor-autotransformer,
applications)
. Capacitor motor comparisons
4, Describe the operating principles of repulsion motors
. Introduction
. Simple repulsion motors
. Principle of operation
. Direction of rotation
. Characteristics
. Compensation repulsion motor
. V ariable-speed repulsion motor
. Electrically reversible repulsion motors
. Double-voltage repulsion motors
. Synchronous repulsion motor
. Repulsion-start, induction run (Master, Leland, Wagner)
. Direction of rotation and bruch position
. Repulsion induction motor
5. Describe the operating principles of series motors
. Introduction

. Speed regulation
. Automatic speed regulator

. Direction of rotation
. Compensated series motor
. Applications
6. Describe the operating principles of small induction motors
. Introduction
. Shaded-pole motors
. Characteristics
. Single-phase synchronous motors
. Hysteresis motor (telechron)
. Subsynchronous hysteresis motor
7. Select motors to meet requirements
. Introduction
. Specific-use motors
. Specially designed motors
. Motor selection
. Motor enclosures
. Duty cycles
. Temperature considerations
. Motor attachment considerations
. Motor attachment and mounting

. Rigid base
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Resilient base

Side mounting
Face mounting
Clamp mounting
Bearings and thrust

8. Install fractional horsepower motors

Installation of fractional horsepower motors
Pulley selection

Speed formula

Thermal protection

Motor bonding

Motor operation

Motor rotation

Power supply and connections

Motor control

9. Determine proper overload/overcurrent protection for motors

Introduction

Definitions

Overcurrent protection

Overload protection

Overheating protection

Low voltage protection or release

10. Install/connect starters/controllers for single-phase motors

Introduction

Manual startersfor motor rated lessthan 1 HP (single-pol e, double-pole, pilot lights,
Heater elements, locking devices)

Combination AC manual starters

Two speed starters

Starters without overload protection

Reversing switches

Full voltage AC manual starters

Drum reversing switches

Drum reversing switches without overload protection
Applications

Auxiliary indication or control

METHODOLOGY:

This course lends itself to laboratory projects supplemented by theory lectures, laboratory
demonstrations, and videos showing operation of motors. Theinstructors may involve apprentices
in specific activities, including:

Exercises on theory content
Mathematical computation involving motor operating values
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. Conductor / Overload / Over-current requirements
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabV olt laboratory experiments:

. Single-phase Induction Motors

NAME AND NUMBER: ER2030 - Three-Phase Motors

DURATION: 45 hours

PREREQUISITES: ER2050

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be ableto select and
install three-phase motors.

OVERVIEW OF OBJECTIVES:

Describe the components and construction of three-phase motors.
Describe the operating principles of three-phase motors.

Describe the operating principles of wound-rotor motor.

Describe the starting and running operating of a synchronous motor.
Install and connect motors according to the CEC.

A

CONTENT:
1. Describe the components and construction of three-phase motors.
. Introduction
. Comparing single phase and three phase motors
. Three phase motors (squirrel-cage and wound-rotor) stator windings
. Three phase synchronous motors
. EEMAC classifications of three phase squirrel cage motors
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. Locked-rotor ratings

2. Describe the operating principles of three-phase motors (SCIMs)

. Rotating magnetic field

. Calculations (synchronous speed, slip, power output, efficiency, power factor)
. Three phase motor reversal

. Wye and delta motor connections

. Fast reversing motors

. High torque motors

. Wye-delta starting motors

. Multi-speed and multi-voltage induction motors
. Power factor

. Problems and solutions

. Effects of load on power factor

3. Describe the operating principles of three-phase motors (WRIMS)

. Introduction
. Construction
. External circuit
. Method of operation
. Advantages and disadvantages
. Applications
. Wound rotor motor with internal resistance
4. Describe the starting and running operating of a synchronous motor.
. Introduction
. Construction
. Starting and running operation
. Starting torque and damper winding
. Power factor
. Power output
. Effect of excitation
. Current curves
. Voltage curves at no load
. Advantages and disadvantages
. Applications
. Synchronous condenser
. Autosynchronous or synchronous induction motors (advantages, disadvantages,
applications)
5. Install and connect motors according to the CEC.
. Code requirements
METHODOLOGY:
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This course lends itself to laboratory projects supplemented by theory lectures, laboratory
demonstrations, and videos showing operation of motors. Theinstructors may involve apprentices
in specific activities, including:

. Exercises on theory content

. Mathematical computation involving motor operating values
. Conductor / Overload / Over-current requirements

. Demonstrations

. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabV olt laboratory experiments:

. The Three-phase Squirrel-cage Induction Motor

. Eddy-current Brakes and Asynchronous Generators

. Effect of Voltage on the Characteristics of Induction Motors
. The Three-phase Synchronous Motor

. Synchronous Motor Pull-out Torque

NAME AND NUMBER: ER2040 - Control Devices

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER2030

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be ableto select and
install the various discrete control devices.

OVERVIEW OF OBJECTIVES:

Interpret control circuit logic.

Describe the construction and operation of pushbuttons.
Describe the construction and operation of selector switches.
Describe the construction and operation of centrifugal switches.
Describe the construction and operation of limit switches.
Describe the operation/limitations of proximity switches.
Describe the operation of photo sensors and switches.
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8. Describe the operation of time switches.
0. Describe the operation of counters and totalizers.
10.  Describe the operation of temperature operated switches.
11.  Describe the methods of controlling/determining liquid levels.
12. Describe the methods of controlling/determining pressure levels.
13.  Describe the methods used to determine the movement of air or liquids.
14.  Describe the operation of general purpose, definite purpose, and machine tool relays.
15.  Install and connect control devices according to the CEC.
CONTENT:
1. Interpret control circuit logic.
. Introduction
. Relay logic
. AND, OR, NOR, NOT, NAND, MEMORY circuits
. Diagrams and explanations
2. Describe the construction and operation of pushbuttons.
. Introduction to pushbutton stations
. Pushbutton operators
. Contact assemblies
. Palm operator pushbuttons
. Special purpose pushbuttons
3. Describe the construction and operation of selector switches.
. Construction of selection switches
. Cam operators
. Joy stick operators
. Contact assemblies
4. Describe the construction and operation of centrifugal switches.
. Description, operation and purpose of centrifugal switches
. Circuit connections
5. Describe the construction and operation of limit switches.
. Description/operation of operating units
. Selecting and installing limit switches
6. Describe the operation/limitations of proximity switches.

. Inductive proximity sensors
. Definitions and examples

. Installation techniques

. Ultrasonic proximity sensors
. Operation

. Detection and accuracy
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10.

1.

12.

. Capacitive proximity sensors
. Wiring proximity sensors
. Troubleshooting techniques

Describe the operation of photo sensors and switches.

. Operation of photo switches

. Phototubes (photoemissive cells)

. Solar cells (photovoltaic cells)

. Photoresistive cells (photoconductive)
. Photodiodes/Phototransistors

. Installation of photo switches

Describe the operation of time switches.

. Introduction to time switches and timing logic
. Glossary of terms

. Timing charts

. Wiring diagrams/ Connections

Describe the operation of counters and totalizers.

. Introduction to the purpose/operation of counters/totalizers
. Types and uses

. Definitions and terms

. Electronic counters

. Applying input signals

. Electromechanical counters

Describe the operation of temperature operated switches.

. Purpose and operation of temperature operated switches
. Definitions and terms

. Selecting temperature controllers

. Input devices

. Connections

Describe the methods of controlling/determining liquid levels.

. Introduction

. Sight glass

. Float switches/controls

. Photo-type level detectors

. Pressure switches

. Radiation absorption types of level control

Describe the methods of controlling/determining pressure levels.

. Introduction
. Types of flow switches
. Installation and wiring
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13.  Describe the methods used to determine the movement of air or liquids.
. Introduction
. Types of flow switches
. Installation and wiring
14. Describe the operation of general purpose, definite purpose, and machine tool relays.
. Introduction
. General purpose relays
. Machine tool relays
. Protective relays
. Characteristics
. Construction
15. Install and connect control devices according to the CEC.
. Interpret applicable rules for the installation of input devices
METHODOLOGY:

This course lends itself to laboratory projects supplemented by theory lectures, laboratory
demonstrations, and videos showing operation of discreteinput devices. Theinstructorsmay involve
apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Complete ladder diagrams according to specific requirements
. Install / Connect input devices according to specific requirements
. Install / Connect input devicesin a sequential operation

NAME AND NUMBER: ER2050 - Motor Starters and Controllers

SUGGESTED DURATION: 60 hours

PREREQUISITES: ER2020
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EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be ableto  select and
install motor starters / controllers and their associated overload devices according to design criteria.

OVERVIEW OF OBJECTIVES:

Interpret wiring and schematic diagrams.

Describe the purpose and operation of common magnetic starters and controllers
Install and connect common magnetic starters and controllers

Describe the construction and operation of overload devices and mechanical overload
Describe control circuits used with starters

Describe the construction of motor control centres

Describe the operation and construction of wound-rotor controllers
Troubleshoot control circuit, starters and controllers

Describe the operation of manual starters

0. Select and install manual starters

200NN kW =

CONTENT:
1. Interpret wiring and schematic diagrams.
. Standard electrical symbols
. Diagrams and interpretation
. Wiring diagram
. Schematic diagram
. Tracing control circuit current flow
. Tracing power circuit current flow

2. Describe the purpose and operation of common magnetic starters and controllers.
. Magnetic starters (magnetic contactor, overload relay)
. Electromagnet operation
. Advantages of a magnetic starter
. The control station (limit switch, snap switch, etc.)
. Descriptions and application
. Selection of control-circuit transformers
. Magnetic motor starter sizes
. Power contacts

3. Install and connect common magnetic starters and controllers.

4. Describe the construction and operation of overload devices.
. Electrical overloads
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. Mechanical overloads
. Thermal overload relay trip characteristics
. Compensation units
. Ambient compensation
. Type of overload units
. Thermal overload relay selection
. Overload current transformer
. Installation of Heater Elements (making compensation adjustments when necessary)
. Solid state overload units
5. Describe control circuits used with starters.
. Two-wire control
. Three-wire control
. Four-wire control
. Common control
. Control circuit transformer
. Separate source control
. Purpose of jogging
. Pushbutton connections
. Pushbutton jog
. Selector knob jog
. Plugging
. Plugging switches (setting speed points, physical interfacing, lock-out solenoids)
. Dynamic braking (diode bank)
. Electro-mechanical brakes (adjustable shoe and disc type)
6. Describe the construction of motor control centres.
. Description of general structure
. Wiring classes and types
. Incoming line connections
. Metres and accessories
. Fixed mount and draw-out units
. Assembly and installation
7. Describe the operation and construction of wound-rotor controllers.
. Slip rings and brushes
. External resistors
. Manual control
. Automatic acceleration controllers
. Speed selection with pushbuttons
. Stepless controllers
8. Troubleshoot control circuits, starters, and controllers.
. Switch/breaker mechanisms (interlocks)
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. Fuses

. Wiring

. Electromagnets (main contactor, timer relays, acceleration relays and contactors)

. Mechanical interlocks

. Contact assemblies (main contactor, auxiliary contacts, relay contacts, accelerating
contactors, control circuit interlocks)

. Arc chutes

. Overload relays

. Control devices (pushbuttons, selector switches, pressure switches, etc.)

. Care for enclosures

. Cleaning (compressed air, non-conducting solvents)

. Eliminating vibration problems

. Physical protection of the controller

. Providing adequate ventilation

. Preventing condensation

. Cleaning resistor grids

. Resistor grid terminal connections (checking torque)

. Troubleshoot

0. Describe the operation of manual starters.
10. Install and connect manual starters
METHODOLOGY:

This course lends itself to laboratory projects supplemented by theory lectures, |aboratory
demonstrations, and videos showing operation of el ectric motor starters/controllers. Theinstructors
may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Complete ladder diagrams according to specific requirements
. Install / Connect motor starters according to specific requirements
. Install / Connect motor controllers according to specific requirements
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NAME AND NUMBER: ER2060 - Central Heating Units

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER1230

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of thisunit of instruction, the apprentice will be able to properly wire
and troubleshoot duct heaters and central heating units.

OVERVIEW OF OBJECTIVES:

ok wnNE

CONTENT:

1 Install Wiring and Controlsfor Electric Furnaces

Install Wiring and Controls for Electric Furnaces

Install Wiring and Controls for Duct Heaters

Install Wiring and Controls for Electric Boilers

Install wiring and controls for dual energy heating units
Install Wiring and Controls for Heat Pumps
Troubleshoot Wiring for Central Heating Units

Electric furnace ratings

Control systems

Switching and relays

Multi stage control

Electric furnace limit protection
Zone control for hot air systems

Install Wiring and Controls for Duct Heaters

Applications: primary, preheat, reheat, supplemental or auxiliary
Installation

Velocity

Heater position

Air flow direction

Control

Install Wiring and Controls for Electric Boilers

Controls
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. Adjustable aguastat

. High limit aquastat
. Pressure / Temperature relief valves, gauges
. Zone control for hydronic systems
4, Install wiring and controls for dual energy heating units
. Hot water
. Forced air
. L oad management panels
5. Install Wiring and Controls for Heat Pumps
. Types and sizes of heat pumps
. Basic operating principles of heat pumps

Outdoor and indoor fans

Auxiliary outdoor and indoor heaters

High pressure and low pressure control

Indoor staging thermostats

CEC requirements

Fusing and disconnect/isolating switch requirements

6. Power and Control Wiring

. Over current devices

. Control wiring

. Hot water furnaces

. Hot air furnaces

. Duct heaters
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Hands on experience as determined by the instructor
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NAME AND NUMBER: ER1310 - Electric Heating Systems

SUGGESTED DURATION: 45 hours

PREREQUISITES: ER1230

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprenticewill be ableto properly install
electric heatersand related wiring.

OVERVIEW OF OBJECTIVES:

Perform Heat L oss Calculations

Install Baseboard Hesaters

Install Fan Heaters “Wall - Floor Units - Ceiling - Cabinet”
Install Forced Air Units Heaters

Install Convector Type Unit Heaters

Install radiant heaters

Install infrared heaters

Describe over temperature protection

Maintain and Service Electric heating Systems

0. Apply C.E.C. (Canadian Electrical Code) requirements

ROoO~NOO~WDNE

CONTENT:

1 Perform Heat Loss Calculations
. Introduction
. Heating comfort
. Heat
. Heat and temperature
. Methods of heat transfer
. Insulation and vapor barriers
. Heat loss calculations
. Example problems
. Work sheets

2. Install Baseboard Heaters
. Uses
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. Ratings
. Heating method
. Control (electronic control boards)
. Installation
3. Install Fan Heaters “Wall - Floor Units - Ceiling - Cabinet”
. Introduction
. Over-temperature protection
. Installation
. Temperature control
4, Install Forced Air Units Heaters
. Introduction
. Insert unit heaters
. Suspension unit heaters
. Cabinet unit heaters
5. Install Convector Type Unit Heaters
. Introduction
. Commercial
. Cabinet
. Explosion proof heaters
6. Install radiant heaters
. Introduction
. Panels
. Flexible strips
. Installation
. Temperature control
7. Install infrared heaters
. Heating lamps (features, types)
. Lay-in heating panels (ratings and dimensions)
8. Describe over temperature protection
. Linear
. Snap disc
0. Maintain and Service Electric heating Systems In Residential Buildings
. Fin position
. Throat clearance
. Curtain / Drape clearance
. Replacing thermal cut-outs
. Built-in thermostats
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10. Apply C.E.C. (Canadian Electrical Code) requirements
. Section 14
. Section 62

METHODOLOGY:
This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises as determined by the instructor
. Hands on experience as determined by the instructor

NAME AND NUMBER: ER1320 - Low-voltage Temperature Control

SUGGESTED DURATION: 10 hours

PREREQUISITES: ERI1310

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be able select and install
low voltage thermostats and relays.

OVERVIEW OF OBJECTIVES:

1 Understand the Operation and Construction of Thermostats

2. Understand the Operation and Construction of Relays

3. Install Baseboard Heaters Controlled by Low Voltage Thermostat and Relay Combination

Provincial Apprenticeship Board - June, 2000 Page 115



Construction Electrician Occupation

CONTENT:
1 Thermostat types and operation
. Bi-metal

. Hydraulic filled
. Solid state

. Programmable
. Power smart

2. Thermostat location and installation
. Wall mounted
. Unit mounted
. Relay (contactor)

3. Heat Anticipation
. Types of Relays

. Therma
. Magnetic
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises as determined by the instructor
. Hands on experience as determined by the instructor
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NAME AND NUMBER: ER1330 - Line-voltage Temperature Control

SUGGESTED DURATION: 10 hours

PREREQUISITES: ER1310

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprentice will be able select and install
the various types of line voltage thermostats.

OVERVIEW OF OBJECTIVES:

1 Install Baseboard Heaters Controlled by Line Voltage Thermostat

2. Install Baseboard Heaters with Built-in Thermostat

3. Understand the Operation and Construction of Line Voltage Thermostats

CONTENT:
1. Types of thermostats
. Single pole
. Two pole
. Built-in
. Dual diaphragm
. Hydraulic filled
. Programmable
. Power smart
. Advantage of each type

2. Install Baseboard Heaters with Built-in Thermostat
3. Understand the Operation and Construction of Line Voltage Thermostats
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

Provincial Apprenticeship Board - June, 2000 Page 117



Construction Electrician Occupation

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Hands on experience as determined by the instructor

NAME AND NUMBER: ER2070 - Power Supply and Rectifiers

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER1190

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of thisunit of instruction, the apprenticewill beabletoinstall, connect
and troubleshoot power supplies and rectifiers.

OVERVIEW OF OBJECTIVES:

Describe the basic fundamental characteristics of semiconductor materials
Describe the characteristics of the PN junction diode

Describe the operation of single-phase rectifier circuits

Calculate and measure power, current and voltage values in rectifier circuits
Describe filter circuits for single-phase rectifiers

Describe the operation of the zener diode

Discuss the operation of three-phase rectifier

Describe other diode applications

Install and connect power supplies

©CoNooO~WNE

CONTENT:
1. Describe the basic fundamental characteristics of semiconductor materials
. Semiconductor atoms
. Covalent bonding
. N-type semiconductor material
. P-type semiconductor material
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. Negative temperature coefficient of resistance
2. Describe the characteristics of the PN junction diode

. The PN junction

. Reverse bias

. Forward bias

. Voltage/ Current graph

. Diode specifications

. Diode polarity

. Ohmmeter tests
3. Describe the operation of single-phase rectifier circuits

. Rectifier wave forms

. Half-wave rectifier

. Full-wave rectifier

. Full-wave bi-phase rectifier

. Full-wave bridge rectifier

. Ripple frequency

4, Calculate and measure power, current and voltage values in rectifier circuits
. Average values
. Effective (RMS) values
. Peak inverse voltage
. Power
. Simple calculations
5. Describe filter circuits for single-phase rectifier
. Capacitor filter
. Choke filter
. LC filter arrangements
. Pl filter
6. Describe the operation of the zener diode
. Voltage/ Current graph
. DC voltage regulator circuits
. AC clipping action
7. Discuss the operation of three-phase rectifier
. Wye connected half-wave rectifier
. Compute the average dc output of a half-wave, three-phase rectifier
. Three-phase bridge rectifier
. Poly-phase rectifiers

8. Describe other diode applications
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. Free-wheeling diodes

. Light-emitting diodes

. Photodiodes
0. Install and connect power supplies

. Wiresize

. Polarity

. Overcurrent protection conductor
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Laboratory experiments as determined by course instructor

NAME AND NUMBER: ER2080 - Power Electronic Control Circuits

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2070

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to troubleshoot
problems with power electronic control circuits.

OVERVIEW OF OBJECTIVES:
1. Describe the features of the bi-polar junction transistor
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2 Describe the basic action of the transistor asa DC amplifier

3 Perform simple transistor circuit calculations

4, Describe the basic action of the transistor as a switch

5. Describe the basic action of the transistor as an AC amplifier

6 Identify special types of bi-polar junction transistors

7 Describe the features of the silicon controlled rectifier

8 Describe the action of the SCR in aDC circuit

0. Describe the action of the SCR in an AC circuit

10. Describe the common triggering circuits for achieving phase control with the SCR
11. Describe the characteristics of the unijunction transistor (UJT)

12. Describe the characteristics of the light-activated (SCR)

13. Describe basic circuit applications of DC thyristors

14. Describe the characteristics of the bi-directional triode thyristor (triac)
15. Describe the characteristics of the bi-directional diode thyristor (diac)
16. Describe basic circuit applications of AC thyristors

17. Describe the features of the field-effect transistor (fet)

18. Describe the basic operation of the field-effect transistors

CONTENT:
1 Describe the features of the bi-polar junction transistor
. NPN transistor
. PNP transistor
. Common case styles
. Ohmmeter test
2. Describe the basic action of the transistor asa DC amplifier
. Common relay analogy
. Common emitter amplifier
. Transistor terms/ abbreviations
. Transistor specifications
3. Perform simple transistor circuit calculations
. Valuesfor saturation
. Valuesfor cutoff
. Vauesfor biasing
4, Describe the basic action of the transistor as a switch
. Single-transistor switch
. Two-transistor switch
5. Describe the basic action of the transistor asan AC amplifier
. Simple audio amplifier circuit

. DC biasing

Provincial Apprenticeship Board - June, 2000 Page 121



Construction Electrician Occupation

10.

11.

12.

13.

14.

. Gain

Identify special types of bi-polar junction transistors
. Darlington transistor
. Phototransistors

Describe the features of the silicon controlled rectifier
. Symbols and leads

. Typical ratings

. Common case styles

Describe the action of the SCR in a DC circuit
. Diode analogy

. Triggering action
. Commutation
. Ohmmeter tests

Describe the action of the SCR in an AC circuit

. Half-wave rectification

. Phase control

. Conduction angles

. Full-wave rectification

Describe the common triggering circuits for achieving phase control with the SCR
. Resistance only triggering

. Resi stance-capacitance triggering-time constance

. Waveforms

Describe the characteristics of the unijunction transistor (UJT)
. Symbol and leads

. Typical ratings

. Oscillator circuit

Describe the characteristics of the light-activated (SCR)
. Symbol and leads
. Typical ratings

Describe basic circuit applications of DC thyristors
. DC motor speed control
. Regulated battery charger

Describe the characteristics of the bi-directional triode thyristor (triac)
. Symbol and leads

. Typical ratings

. Ohmmeter testing
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15. Describe the characteristics of the bi-directional diode thyristor (diac)
. Symbol and leads
. Typical ratings
. Oscillator circuit

16. Describe basic circuit applications of AC thyristors
. Incandescent lamp dimmer
. Static motor starting switch

17. Describe the features of the field-effect transistor (fet)
. Junction FET
. M etal-oxide semiconductor FET

18. Describe the basic operation of the field-effect transistors
. N-channel FET
. Pinch-off voltage

. Cut-off voltage

. Enhancement mode

. Depletion mode

. Basic FET amplifier

. AC single amplification
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Laboratory experiments as determined by course instructor
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NAME AND NUMBER: ER2090 - Integrated Circuits

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2080

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to understand and
troubleshoot problems with the logic functions provided by integrated circuits.

OVERVIEW OF OBJECTIVES:

Describe the number systems used in digital systems

| dentify the common binary codes

Describe the operation of common logic gates

Describe the features of integrated circuits

Describe the application of Demorgan’s theorems

Identify integrated circuit logic families

Describe the operation of flip-flop circuits and related devices
Describe basic troubleshooting techniques

ONOU A WDNE

CONTENT:
1 Describe the number systems used in digital systems
. Decimal system
. Binary system
. Octal system
. Hexadecimal system
. Conversion between systems

2. | dentify the common binary codes
. Binary coded decimal (BCD)
. American Standard Code for Information Interchange (ASCI1)
. Gray code

3. Describe the operation of common logic gates
. And gate
. Or gate
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. Not gate
. Nand gate
. Nor gate
. Exclusive-or circuit
. Interpretation of histographs
4, Describe the features of integrated circuits
. Classification
. Construction
. Packaging
5. Describe the application of Demorgan’s theorems
. Boolean algebra
. Implications
. Encoding and decoding
6. Identify integrated circuit logic families
. Terminology

. TTL logic
. CMOSlogic

. I/P and O/P voltage levels
. Fanout
. Floating inputs
. Noise margin
7. Describe the operation of flip-flop circuits and related devices
. Truth tables
. Symbols
. Practical flip-flops
. RStype
. RST type
. D type
. XK type
. Multivibrators
. Counters
8. Describe basic troubleshooting techniques
. Digital logic probes
. Digital pulser probes
. Oscilloscopes
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
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instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Laboratory experiments as determined by course instructor

NAME AND NUMBER: ER2100 - Amplifiers

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2090

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to troubleshoot
problems with amplifier circuits.

OVERVIEW OF OBJECTIVES:
1 Describe the features of the operational amplifier

2. Describe common circuit applications for the operational amplifier
3. Describe basic troubleshooting techniques
CONTENT:
1 Describe the features of the operational amplifier
. Symbol
. Packaging
. Operation as comparator
2. Describe common circuit applications for the operational amplifier
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. Voltage follower

. Inverting amplifier

. Non-inverting amplifier

. Summing amplifier

. I ntegrator

. Digital to analogue converters

. Analogueto digital converters
3. Describe basic troubleshooting techniques

. Inputs and outputs

. Oscilloscopes
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:
. Laboratory experiments as determined by course instructor
NAME AND NUMBER: ER2110 - Troubleshooting Techniques
SUGGESTED DURATION: 15 hours
PREREQUISITES: NONE

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to use
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conventional troubleshooting methods.

OVERVIEW OF OBJECTIVES:
1 Apply persona and equipment safety practices
2. Apply conventional troubleshooting methods

CONTENT:
1 Apply persona and equipment safety practices
. Power isolation
. Personal apparel
. Using temporary "insulated" mats
. Food or beverage near machines
. Covering "attractive nuisances’

. Quality of workmanship

2. Apply conventional troubleshooting methods

. Operator (owner) interview
. Verifying "facts"
. Getting to know the operating sequences of the machine
. Using machine manuals, schematics, etc.
. Operator or record check for changes to machine or environmental changes
. Determine symptoms
. Marginad
. I ntermittent
. "Dead" machine
. | solating problem
. Dividing method
. Setting up and following logical troubleshooting sequence
. Using manufacturer's troubleshooting guide
. Acting hastily and its consequences
. Think beyond the "fix"
. Verifying the results

. Substitution troubleshooting
. Parts changing

. Comparison troubleshooting
. Making record of work done
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:
. Exercises on theory content
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. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. L aboratory experiments as determined by course instructor

NAME AND NUMBER: ER2120 - Application of Troubleshooting Techniques

DURATION: 30 hours

PREREQUISITES: ER2110

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to use meters,
devices and equipment to assist in troubleshooting.

OVERVIEW OF OBJECTIVES:
1 Use metres, high voltage probe adapters, and indicators to troubleshoot faults

2. Use support devices/equipment to aid the troubleshooting process
CONTENT:
1 Use metres, high voltage probe adapters, and indicators to troubleshoot faults
. Voltmeter
. Ohmmeter
. Clamp-on ammeter
. Adapters
. Dividers
. Multimeters
. Meggers
. Infrared or thermal scanners
. Hipot
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. Motor direction rotation indicator
. Phase sequence indicator
. Capacitance metre and Capacitor analyzer
. Signal transmitting source locator
. Miscellaneous testers
. Logic probe
. Digital pulser
. Neon indicators
. Continuity testers
. Tachometer
. Mechanical
. Strobe
. Portable photo tachometer
. Temperature measuring instruments
. Oscilloscopes
. Operation
. Environmental considerations
. Control panel layout
. Basic operations
. Calibrations
. Measurements

2. Use support devices/equipment to aid the troubleshooting process

. Desoldering braid

. Desoldering iron (solder suckers)

. Clip-clip jumpers

. Patch or extension cables

. Extender boards

. Spray cleaners

. Freeze sprays

. |C monitor clips
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:
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. Laboratory experiments as determined by course instructor

NAME AND NUMBER: ER1340 - Conventional Fire Alarms

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1140

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to understand the
basic parts of a fire alarm system, how these parts work together, and how to troubleshoot the

system.

OVERVIEW OF OBJECTIVES:

Identify the components of a fire alarm system

Describe common detection and alarm devices

Describe the function of the control panel

Describe the installation requirements for fire alarm systems
Test and troubleshoot fire alarm systems

Identify rules and standards governing fire alarm installations

A e

CONTENT:

1. Identify the components of a fire alarm system
. Initiating devices
. Signaling devices
. Control panels

2. Describe common detection and alarm devices
. Manual pull stations
. Genera information
. Pull station location requirements
. Audible signals
. Types of audible signals
. Principles of sound
. Typical dB levels
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. The effects of distance on sound pressure
. How to select audible signals
. Suggested sound pressure levels
. Audible signal mounting requirements
. Electric bells
. Installing a bell
. Electric chimes
. Installing achime
. Electric horns
. Types of horns
. Installing horns
. Speakers

. Visual signals
. Introduction
. Types of visual signals
. Requirements

. Thermal detectors
. Terminology
. Non-restorable thermal detectors
. Self-restoring thermal detectors
. Combination thermal detectors
. Color coding of thermal detectors
. L ocation requirements
. Wiring thermal detectors

. Smoke alarm initiating devices
. lonization detection
. Photoel ectronic smoke detection
. Combination smoke detectors
. L ocation requirements
. Wiring smoke detectors
. Sensitivity testing
. Maintenance and cleaning

. Duct type smoke detectors
. Introduction
. Sensitivity testing
. Detector installation
. Wiring duct detectors
. Addressable system

3. Describe the function of the control panel

. Selecting afire alarm system
. Basic considerations
. Additional considerations for high buildings
. National and local fire codes
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Single stage / Single zone
. Application

. Operation

. Fire alarm control unit

. Control unit installation
Multi-zone fire alarm systems

. Introduction

. Supervisory mode

. Alarm mode

. Trouble mode

. Typical control unit components

. Annunciators
Two -stage systems

. Single stage or two stage systems

. Evacuation zoning

. General alarm manual stations

. Two stage control units

Fire department connections
Communication systems

. Introduction

. Emergency voice communication systems

. Firefighters telephone system

. Construction

. Emergency communications common control
. Audio paging control module

. Power amplifiers

. Tone generators

. Telephone stations
. Speaker placement guidelines
. Typical apartment hallways

. Stairwells
. Garage areas
. Communication system wiring

Emergency visual / Audio control systems
Fire alarm / Extinguishing systems

. Characteristics

. Components

. Safety concerns
Electromagnetic door release devices

. Characteristics

. Magnetic door holder/closure
Fire alarm accessories

. Introduction

. Firesigns
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. Corridor lights

. Remote indicator lights
. Firealarm relay
. Grille and boxes
4. Describe the installation requirements for fire alarm systems
. CEC requirements
. Manufacturer's wire size requirements
. Component connections
. Control panel connections

. Typical test procedures

5. Test and troubleshoot fire alarm systems
. System check-out, Testing, and Troubleshooting
. Introduction
. Troubleshooting guide
. Supervisory sequence
. Troubleshooting
. System testing
. Systems verification and certification
6. Identify rules and standards governing fire alarm installations
. National Fire Code
. National Building Code
. National Research Standards
. Underwriter’s Laboratories
. Canadian Electrical Code
. Provincial Fire Marshall
. Provincial Regulations and Acts
. Resource: Fire Alarm-Canadian Association
. Fire alarm Systems
METHODOLOGY:

This course lends itself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio / Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:
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. Classroom exercises as determined by the instructor
. Hands on experience as determined by the instructor

NAME AND NUMBER: ER2130 - Communications & Data Systems

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1140

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to understand the
basics of communication systems, installation and troubleshooting

OVERVIEW OF OBJECTIVES:

1. Identify the main components in a typical apartment building intercom
2. Identify the main components in various types of intercoms
3. Troubleshoot intercom system
4. Apply CEC requirements in respect to communication cables
5. Identify components of data systems
6. Install, terminate & test cables
CONTENT:
1. Identify the main components in a typical apartment building intercom
. Introduction
. Vestibule assemblies
. Back boxes
. Amplifiers
. Vestibule panel/directory
. Suite stations
. Electric door strike
. Wiring connections
. Interfacing telephone and intercom/door rel ease systems
2. Identify the main components in various types of intercoms
. Residential intercoms
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. Introduction
. Basic master/sub units
. Door answering system
. Residential voice communication
. Radio-intercom
. Residential video intercoms
. Video intercoms
. Introduction
. System operation
. System interconnections
. System operational logic
. Nurse call systems
. Introduction
. Control consoles
. Patient stations
. Emergency stations
. Corridor lights
. Annunciator modules
. Power supplies
. Sequence of operation
. Commercial sound / Intercom systems
. Introduction
. Telephone-access paging
. Access modules
. Communi cation/sound systems
. Noise / Sound masking equipment
. Architectural acoustics
. Sound masking
. How masking works
3. Troubleshoot intercom system
. Sound / Communication systems
. Video intercom systems
4. Apply CEC requirements in respect to communication cables
. CEC - section 16, 60
5. Identify components of data systems
6. Install, terminate and test cables
. Length of runs
. Hub
. Testers
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METHODOLOGY:
This course lends itself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio / Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Hands on experience as determined by the instructor

NAME AND NUMBER: ER2140 - Security

SUGGESTED DURATION: 20 hours

PREREQUISITES: ER1110

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to understand the
basics of security systems, installation and troubleshooting.

OVERVIEW OF OBJECTIVES:

1. Describe regulations for qualifications and licensing in the security alarm industry
2. Describe the purpose and types of security systems

3. Describe a basic alarm system and it’s detection circuit operation

4. Describe common detection and alarm devices

5. Describe control panel basic functions

6. Install and troubleshoot security system

CONTENT:

1. Describe regulations for qualifications and licensing in the security alarm industry
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. Requirements, Regulations, and Acts,
. Introduction
. Provincia requirements
. Agency licence application
. Private investigators and security services act
. Employee licence application
. Underwriters laboratories of Canada standards
. Canadian Electrical Code requirements
. Other considerations

Describe the purpose and types of security systems

. Alarm system classification
. Classification
. Local alarm system
. Central and monitoring stations

. Typical alarm systems
Describe a basic alarm system and it’s detection circuit operation
. Perimeter protection

. Space invasion

Describe common detection and alarm devices

. Space protection devices (ultrasonic)
. Introduction
. Ultrasonic motion detectors
. Transceiver units
. Transceiver theory
. The Doppler effect
. Recelver transducer units and transmitter units
. Ultrasonic noise compensation
. Determining noise levels
. System noise reduction
. Deflectors
. Application information
. General transducer information
. General transceiver information
. Installation considerations

. Space protection devices (microwave)
. Microwave deflection detector
. Microwave sensitivity
. Microwave detector installation
. Microwave applications

. Infrared body heat detector
. Introduction
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. Detector operation
. Coverage patterns
. System applications
. Installation considerations
. Photoel ectric beam interruption
. Introduction
. Photoel ectric detectors
. Perimeter protection devices
. Introduction
. Magnetic contacts
. Floor mat detectors
. Audio detectors
. Glass break detectors
. Foil protection
. Shock detectors
. Detector installation
. Alarm signals
5. Describe control panel basic functions
. Introduction
. Local alarm control unit
. 24 hour loop (instant)
. Permanent loop (instant)
. Moveabl e protection loop (delayed)
. Remote control inputs
. Tamper protection
. Panel tamper switch operation
. Auxiliary contacts
. Auxiliary power output
. Signal circuit
. Standby power
. Proprietary alarm control panel
. Remote station
6. Install and troubleshoot security system
METHODOLOGY:

This course lends itself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio / Visual presentations
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SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Hands on experience as determined by the instructor

NAME AND NUMBER: ER2160 - Solid State Drives

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER2090

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to properly install
and maintain solid state controls for motors.

OVERVIEW OF OBJECTIVES:

1. Describe the operation of solid state DC motor controllers

2. Describe basic maintenance and troubleshooting procedures for solid state DC motor
controllers

Describe the features of variable frequency AC drives

Describe the operation of the frequency converter (inverter)

Describe the operation of motors used with variable frequency AC drives

Describe the testing and troubleshooting of variable frequency AC drives

Describe operation of various types of drives.

oo 0hkw

CONTENT:
1. Describe the operation of solid state DC motor controllers
. Power converters
. Field voltage control
. Armature voltage control
. Protection
. Speed control
. Reversing
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2. Describe basic maintenance and troubleshooting procedures for solid state DC motor
controllers
. Electrical
. Cause / Remedy situations

3. Describe the features of variable frequency AC drives

. DC power section
. AC power section
. Control section
. Size and ratings
4, Describe the operation of the frequency converter (inverter)
. Variable voltage inverter (VVI)
. Pulse width modul ated inverter (PMW)
. Current source inverter (CSl)
5. Describe the operation of motors used with variable frequency AC drives
. Speed characteristics
. Torgue characteristics
. Braking
. Reversing
. Protection

6. Describe the testing and troubleshooting of variable frequency AC drives

. Start-up and adjustments
. V oltage readings
. Oscilloscope readings
7. Describe operation of various types of drives.
. Ccv
. LCl
. CSR
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
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In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:
. Laboratory experiments as determined by course instructor

NAME AND NUMBER: ER2170 - PLC Fundamentals

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2040

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to understand what
aPLCis, what it cando, whereitisused, and how itisinstalled aswell ashow to troubleshoot basic
problems.

OVERVIEW OF OBJECTIVES:

1. Describe the features of a programmable controller
2. Install and maintain a programmable controller
CONTENT:
1 Describe the features of a programmable controller
. Central processing unit
. CPU diagnostics
. Memory types
. Memory organization
. (Scan) Program execution
. Power supply
. 1/O system
. I/O addressing
. Discrete inputs
. Discrete outputs

. Analog I/O
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. Remote I/0

. Programming terminals and peripheral devices
. Dedicated programming terminals
. Mini-programmers
. Computer-based programming terminals
. Peripheral devices

2. Install and maintain a programmable controller

. Safety considerations

. System layout

. Proper grounding techniques

. Sources of electrical interference

. 1/O installation

. Field checkout of programmable controllers

. PL C maintenance

. PL C troubleshooting

METHODOLOGY:
This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:
. Projects as determined by course instructor
NAME AND NUMBER: ER2180 - Programming PLC’s
SUGGESTED DURATION: 30 hours

PREREQUISITES: ER2170

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.
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OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to enter a set of
operating instructions in a programmable controller.

OVERVIEW OF OBJECTIVES:

1. Program a PLC using ladder logic or “instruction set” type languages

2. Apply the general principles, transmission media, protocols, testing and troubl eshooting of
PL C data highway systems

CONTENT:
1 Program a PLC using ladder logic or “instruction set” type languages
. Ladder logic

. Ladder logic programs
. I/O instructions
. Controller scan
. Programming restrictions
. Safety circuitry
. I/O. addressing
. Timers

. Types of PLC timers
. Cascading timers

. Reciprocating timers
. Counters

. Types of PLC counters

. Cascading counters

. Combining counter and timer circuits
. Math functions

. Data comparison

. Addition

. Subtraction

. Multiplication

. Division

2. Apply the genera principles, transmission media, protocols, testing and troubleshooting of

PL C data highway systems
. Data highways
. Protocol
. Token passing
. Topology
. Transmission media

. Data highway types
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METHODOLOGY:
This course lends itself to theory lectures supplemented with laboratory experiments. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Projects as determined by course instructor

NAME AND NUMBER: ER2240 - DC Generators & Motors

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1230 - ER1300

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will becomefamiliar with the
operating characteristics and installation procedures of various types of DC generators.

OVERVIEW OF OBJECTIVES:

List the basic components of a typical DC generator and motor

Describe the generation of a voltage

Describe the characteristics of a series, shunt, and compound DC generator and motor
Explain the load/voltage characteristics of separately and static excited generators
Install and connect DC generators

Describe the process of connecting generators in parallel

Troubleshoot generator problems

Nk W =
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CONTENT:
1 List the basic components of a typical DC generator and motor
. Construction (frame, end bells, and armature)
. Armature and field windings
2. Describe the generation of avoltage
. Magnets and magnetic fields
. Magnetic terms and definitions
. Permanent and temporary magnets
. Left-hand coail rule
. Current flow (electron and conventional)
. Losses in magnetic coils (eddy current and hysteresis)
. Induced voltages
. Generator effect
. L eft-hand generator rule
. Generating an EMF
. L osses and efficiency of a generator
3. Describe the characteristics of a series, shunt, and compound DC generator and motor
. Generator polarity markings
. Shunt generators (voltage regulation)
. Armature reaction (brush movement, compensating windings and interpoles)
. Seriesgenerators (voltageregul ation)compound generators (differential, cumul ative,
over compound, under compound, flat compound)
. Generator rheostats
. Static excitation
4. Explain the load/voltage characteristics of separately and static excited generators
. Load / Voltage characteristics
5. Install and connect dc generators
. Installation of generators and peripheral devices
. Pre-commissioning checks
. CEC requirements
6. Describe the process of connecting generators in parallel
. Necessary conditions before parallelling
. Load / Voltage characteristics
. Parallelling shunt generators (load sharing)
. Parallelling compound generators
7. Troubleshoot generator problems
. Failure to generate voltage
. Brush tension
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. Care of commutator
. Generator reversal
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments and videos.
The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following LabV olt experiments:

. Separately-Excited, Shunt, and Compound DC Generators

NAME AND NUMBER: ER2250 - AC Generators

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1190

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will becomefamiliar with the
operating characteristics and installation procedures of various types of AC generators.

OVERVIEW OF OBJECTIVES:

Describe the construction of AC generators

Explain the operating principles of AC generators

Describe the operation of brushless synchronous generators

Describe the methods for controlling the output voltage and frequency of AC generators
Describe the procedure for connecting AC generators in parallel

agrwNE

CONTENT:
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1 Describe the construction of AC generators

. Interchangeable terms (AC generator, synchronous generator, Synchronous

aternator, alternator)
. Revolving field

. Revolving armature
. Salient and cylindrical poles
. Amortisseur windings

2. Explain the operating principles of AC generators
. Single-phase

. Three-phase
. Armature reaction
. Regulation curves
. Alternator reactance
. Automatic regulators
. Alternator effects
. Ratings
. Effects of load power factor
. Winding connections
3. Describe the operation of brushless synchronous generators
. Exciter
. Rectifier assembly
. Static voltage regulation
. Voltage sensing
. Compensation for parallel operation
4, Describe the methods for controlling the output voltage and frequency of AC generators
. Prime mover relationship
. Excitation
5. Describe the procedure for connecting AC generators in parallel
. Voltage
. Frequency
. Phase relationships

. Synchronizing by one-dark-and-two-bright method
. Synchronizing by all-dark method

. Synchroscopes
. Hunting
METHODOLOGY:

This course lends itself to theory lectures supplemented with laboratory experiments and videos.

The instructors may involve apprentices in specific activities, including:
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. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following LabVolt experiments. ¢ Synchronous Generator No-L oad Operation
. Voltage Regulation Characteristics
. Frequency and Voltage Regulation
. Generator Synchronization

NAME AND NUMBER: ER2260 - Emergency Stand-by Systems
SUGGESTED DURATION: 30 Hours

PREREQUISITES: ER2250

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be familiar with the
equipment and devices used in the installation of an emergency stand-by system.

OVERVIEW OF OBJECTIVES:

1. Determine requirements of emergency stand-by power units according to NBC.

2. Determine requirements of emergency stand-by power units according to CSA standard
CSA282-1977

3 Determine genset requirements for a particular application

4 Install a generator stand-by emergency power unit applying all safety considerations.

5 Install manual and automatic transfer switches.

6. Describe the construction and principles of operation of primary and secondary cells.

7 Describe the cell characteristics of nickel-iron and nickel-cadmium batteries

8 Determine the size requirements and install a battery stand-by power system units.

9 Determine condition of cell charge and provide proper maintenance for stationary battery
systems.

10. Describe the construction and operation of uninterruptible power supplies
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11. Connect and set up battery chargers.

12.  Describe methods of using solar energy to charge battery systems

13. Troubleshoot and maintain standby power systems

CONTENT:

1. Determine requirements of emergency stand-by power units according to NBC.

2.

Determine requirements of emergency stand-by power units according to CSA standard
CSA282-1977

Install a generator stand-by emergency power unit applying all safety considerations

Determine genset requirements for a particular application

Install manual and automatic transfer switches.

Safety precautions
General requirements
Fuel system
Electrical hazards
Exhaust gases

General information

Factors affecting genset output
Fuel

High altitude

High ambient temperature
Selecting a portable generator
Selecting large capacity generators
Generator output

Manual transfer switches

Automatic transfer switches

Circuit breaker type ATS

Neutral transfer switches

Optional controls for transfer switches
Two source system

Three source systems (two gensets)
Two priority loads (two gensets)
Parallel gensets and multiple gensets

Describe the construction and principles of operation of primary and secondary cells.

Glossary of terms

Safety considerations
Introduction to primary cells
Principle of operation
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. The dry cell
. Dry cell capacity

. Miscellaneous dry cells
. Introduction to secondary cells
. Secondary cell elements of construction
. Introduction to fuel cells
. Advantages of fuel cells
. Hydrox fuel cells
. Ion-exchange membrane fuel cell
. Redox fuel cell
. Hydrocarbon fuel cell
. Nuclear battery
. Theory of lead acid cell operation
7. Describe the cell characteristics of nickel-iron and nickel-cadmium batteries
. Advantages/disadvantages of nickel-iron cells
. Construction of nickel-iron cells
. Operation of nickel-iron cells
. Cell characteristics of nickel-iron cells
. Advantages/disadvantages of nickel-cadmium cells
. Operation of nickel-cadmium cells
. Cell characteristics of nickel-cadmium cells
8. Determine the size requirements and install a battery stand-by power system units.
. Cell/battery ratings
. Effects of temperature
. Room location/requirements
. Rack assembly
. Cell interconnections
. CEC requirements
0. Determine condition of cell charge and provide proper maintenance for stationary battery
systems.
. Condition of charge
. Specific gravity loss after discharge
. Use of float hydrometer
. Pilot cells
. Variation with temperature
. Variation with electrolyte level
. Loss after water addition
. Specific gravity lag on recharge
. Correcting low specific gravity
. Charge indicators
. Cadmium electrode testing
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. Open voltage test
. Measuring cell voltage under load
. Ampere hour measurements

10. Connect and set up battery chargers.

. Introduction to the charging process
. Charging cycle
. Charging efficiency
. Safety considerations when charging cells/batteries
. Initial charge
. Constant voltage method
11. Describe the construction and operation of uninterruptible power supplies
. Introduction to UPS
. Power line problems
. Uninterruptible power supplies
. UPS system configurations
. UPS selection
12.  Describe methods of using solar energy to charge battery systems
. Solar cells (photovoltaic cells)
13. Troubleshoot and maintain standby power systems
. Storage battery units
. Uninterruptible power supplies
. Engine generator sets
. Transfer switches
METHODOLOGY:

This course lends itself to theory lectures supplemented with videos. The instructors may involve
apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio / Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

NOTE: CSA standard CSA282-1977 must be made available for testing purposes
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The National Building Code must be made available for testing purposes

NAME AND NUMBER: ER2270 - Emergency Lighting Systems

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2080 - ER2260

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be familiar with the
operating characteristics and installation procedures of various types of emergency lighting units.

OVERVIEW OF OBJECTIVES:

1 Determine requirements of emergency lighting according to the NBC
2. Install self-contained lighting units
3. Install central-power lighting units
4, Determine exit sign requirements according to NBC
5. Describe the operation of inverters and converters used on emergency lighting systems
6. Determine conductor requirements for remote lighting units according to the CEC
CONTENT:
1 Determine requirements of emergency lighting according to the NBC
. Regulations and requirements
. Meseting illumination level requirements
. Wiring emergency lighting units
. NBC requirements
2. Install self-contained lighting units
. Introduction
. Batteries
. Battery chargers
. Cabinets
. Remote lamps
. Installation and wiring of remote lamps
. Industrial emergency lighting units
. Description of various units
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3. Install central-power lighting units
. Introduction to AC and DC central power systems
. AC emergency power systems

Fast transfer AC emergency systems
Uninterruptible power supplies

4, Determine exit sign requirements according to NBC
. Introduction to exit signs
. Various types

. Applicable regulations

5. Describe the operation of inverters and converters used on emergency lighting systems
. Definitions (inverter, converter, cycloinverter)
. Advantages of solid state inverters/converters
. Configurations
. Circuit description
. Accessories (over-current protection, open-circuit protection, sine wave output,
regulated output, the ability to operate into inductive |oads)
. Introduction to fluorescent inverters
. Description of various types of inverters
6. Determine conductor requirements for remote lighting units according to the CEC
. Voltage drop
. Sizing conductors according to distance
METHODOLOGY:

This course lends itself to theory |ectures supplemented with videos. The instructors may involve
apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

NOTE: The National Building Code must be made available for testing purposes
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NAME AND NUMBER: ER2280 - High-Voltage Breakers & Starters

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER1290

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able describe the
construction and manufacture of high voltage breakers as well as install and maintain them.

OVERVIEW OF OBJECTIVES:

1 Describe the features of high-voltage circuit breakers and motor starters
2. Describe safe procedures for operating high-voltage circuit breakers and motor starters
3. Interpret CEC rules and regulations concerning high-voltage protective equipment
CONTENT:
1 Describe the features of high-voltage circuit breakers and motor starters
. Ratings of circuit breakers
. Types of operating mechanisms
. Air circuit breakers
. Oil circuit breakers
. Air blast circuit breakers
. Vacuum circuit breakers
. Gas circuit breakers
. Circuit reclosers
. 2 speed starters
y Types
. Reversing
. Vacuum
2. Describe safe procedures for operating high-voltage circuit breakers and motor starters
. Approved linetools

. Safety inspections
. Voltage testing
. Key interlock systems
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. Safety lockout procedures and grounding
3. Interpret CEC rules and regulations concerning high-voltage protective equipment
. Service equipment and disconnecting means
. Indoor installations
. Outdoor installations
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Rack and remove high-voltage breaker from enclosure
. Clean and prepare high-voltage breaker for return to service
. Perform necessary tests and calibrations on high-voltage breaker before return to
service
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NAME AND NUMBER: ER2290 - High Voltage Splices and Terminations

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2280

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able describe the
construction and manufacture of high voltage cables as well as apply the proper methods and
materials used when splicing and terminating such cables.

OVERVIEW OF OBJECTIVES:

Describe the features of high voltage cables

Describe the construction and ratings of concentric neutral type of cables

Describe the termination and splicing of non-shielded cables

Describe the termination and splicing of shielded cables

Interpret CEC rulesand regulations concerning wiring methodsfor high voltageinstallations
Terminate and splice cables

Install and terminate parallel runs

Noahs~wbdrE

CONTENT:

1 Describe the features of high voltage cables
. Cable types
. Types of dielectric

. Dielectric strength
. Conductor shielding
. Electric field around an energized conductor
. Insulation levels
2. Describe the construction and ratings of concentric neutral type of cables

. Cable layers and parts
. AWG sizes

. Voltage and current ratings
. Uses

3. Describe the termination and splicing of non-shielded cables
. Preparing the conductor
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. Making a splice or termination

4, Describe the termination and splicing of shielded cables
. Preparing the cable

. Making atermination or splice
5. Interpret CEC rulesand regul ationsconcerning wiring methodsfor high voltageinstallations
. Conductors, cables and raceways
. Radii of bends
. Shielding
. Spacing and support of conductors
. Joints and terminations
6. Terminate and splice cables
. CEC
. Torguing requirements
7. Install and terminate parallel runs
. Gerald
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Prepare high voltage cable and compl ete splice on shielded cable

. Prepare high voltage cable and compl ete termination on shielded cable

. Prepare high voltage cable and compl ete splice on non-shielded cable

. Prepare high voltage cable and compl ete termination on non-shielded cable
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NAME AND NUMBER: ER2300 - Distribution System Conditioning

SUGGESTED DURATION: 45 hours

PREREQUISITES: ER1290

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able describe the
operating characteristics of electric power that affects the performance of electrical equipment.

OVERVIEW OF OBJECTIVES:

1 Describe the significance of power quality
2. Determine the reactive power needed to raise power factor
3. Install power factor correction units
4, Describe the results of power system harmonics
5. Describe the methods of reducing power system harmonics
6. Describe abnormal voltage fluctuations in power distribution systems
7. Describe the mitigating equipment used for voltage problems
CONTENT:
1 Describe the significance of power quality

. Sensitive loads

. Technological complexity

. Disturbance-producing equipment
2. Determine the reactive power needed to raise power factor

. Comparison of AC and DC power

. Inductive reactance

. Capacitive reactance

. Impedance

. Inductance and capacitance effects on currents

. Power factor

. Results of reactive power components

. Metres used in power measurements

. Wattmeter

. Energy measurements
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. Power factor metres
. Phase angle metres
. Power factor correction calculations
. Raising power factor to less than unity
3. Install power factor correction units
. Advantages of capacitors
. Capacitor ratings and tolerances
. Considerations for capacitor installation
. Temperature and ventilation
. Fusing of capacitors
. Conductor size for capacitors
. Disconnecting means
. Capacitor life
. L ocating power factor correction equipment
. Individual
. Group
. Central correction units
. PCB considerations and safety
. Synchronous motors
. Synchronous motors used for power factor correction
. Dual operation of synchronous motors
4, Describe the results of power system harmonics
. Harmonics theory
. Electrical harmonics
. Classification of harmonics
. Linear loads
. Non-linear loads
. Effects of harmonics on a power distribution system
. Phase conductors and conduit
. Circuit breakers
. Neutral conductors
. Neutral-to-ground voltage at receptacles
. Neutral bus bar and neutral lug
. Panel steel
. Transformers
. Power factor correction capacitors
. KW and Kvar metres
. Multimeter readings
5. Describe the methods of reducing power system harmonics
. Shunt harmonic filters
. Series harmonic filters
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Wye-delta zero sequence harmonic trap

Zig-zag autotransformer zero sequence harmonic trap
Wye-delta with tuned capacitor zero sequence harmonic trap
Applying CEC requirements with zero sequence transformers

6. Describe abnormal voltage fluctuations in power distribution systems
. Tingle voltage
. Swell
. Transient
. Sustained power interruption
. Momentary power interruption
. Brownout
. Lightning
7. Describe the mitigating equipment used for voltage problems
. Transient suppressors
. Lightning arrester
. Line clamp (surge suppressor)
. Power linefilters
. Linear (passive) filter
. Hybrid filter
. Tingle voltage filter
. | solation transformers
. Line voltage regulators
. General
. Ferroresonant transformers
. Tap switching transformers
. Power line conditioners
. Linear amplifier power conditioner
. Ferroresonant power conditioner
. Tap switching conditioner
. M otor-generator
. Uninterruptible power supply system (UPS):on-line
. Rotary
. Static
. Continuous
. Line-interactive
. Standby power supply system (SPS): off-line
. Static
. Simple
. Ferroresonant
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METHODOLOGY:
This course lends itself to theory lectures, supplemented by demonstrations and videos. The
instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete

the following:
. Classroom exercises
. Calculations involving power factor correction

Provincial Apprenticeship Board - June, 2000 Page 162



Construction Electrician Occupation

NAME AND NUM BER: ER2310 Furnace Control

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2060

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able to install safety
controls, comfort controls, and wiring to fossil-fuel residential central heating units.

OVERVIEW OF OBJECTIVES:

1. Describe the function of combusion control on furnaces
2. Describe the operation of controls installed on a forced-air heating unit
3. Describe the operation of controls installed on a hydronic heating system
4. Describe the operation of controls installed on a combination heating system
5. Troubleshoot furnace control and associated wiring
6. Interpret schematic diagrams for furnaces and controls
7. Install and connect furnace controls
8. Verify system operation in cooperation with related trades
CONTENT:
1. Describe the function of combusion control on furnaces
. General information
. Control systems
. Power wiring
. Emergency switches
. Control wiring
. Thermostats
2. Describe the operation of controls installed on a forced-air heating unit
. System controls
. Limit switches
. Temperature settings
. Types of limit switches
. Installation of limit switches
. Primary controls
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. Thermal operated primary controls
. Thermal control operation
. Visual primary controls
. Operation of cad cell primary control
3. Describe the operation of controls installed on a hydronic heating system
. System controls
. Combination controls
. Temperature settings
. Zone valves
4. Describe the operation of controls installed on a combination heating system
. Wood / Oil furnaces
. Solid fuel combustion control
. Interlock relays
. Wood / Electric combinations
5. Troubleshoot furnace control and associated wiring
. Low-voltage wiring and controls
. Line-voltage wiring and controls
6. Interpret schematic diagrams for furnaces and controls
7. Install and connect furnace controls
. Weighting
8. Verify system operation in cooperation with related trades
METHODOLOGY:

Thiscourselendsitself to theory lectures, supplemented by |aboratory experiments. Theinstructors
may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Hands on experiments as determined by course instructor
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NAME AND NUMBER: ER2350 Electric Surface Heating Units

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER2060

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to select and

install electrical surface heating units.

OVERVIEW OF OBJECTIVES:

1. Install snow melting and floor warming cables
2. Install pipe tracing and tank heating cables
3. Install de-icing cables
4. Install immersion heaters
5. Install heat tracing system
CONTENT:
1. Install snow melting and floor warming cables
. Styles
. Characteristics
. Installation methods
. Over-temperature protection
. Controls
2. Install pipe tracing and tank heating cables
. Pipe tracing heat cable
. Types of cables: pipe tracing, tank heating
. Tracing cable temperature control
. Tracing cable selection
. Tracing cable installation
. Tank warming cables
3. Install de-icing cables
. Uses
. Components / Characteristics
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. Loading requirements

. Controls

. Installation
4. Install immersion heaters

. Introduction

. Construction features

. Types of immersion heaters

. Temperature control

. Bonding and grounding requirements for livestock waters
5. Install heat tracing system

. Manufacturer’ s instruction

. Devices

. Sidewalk / Driveways

. Pipes

. Series and Parallel

METHODOLOGY:
Thiscourselendsitself to theory lectures, supplemented by |aboratory experiments. Theinstructors
may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Hands on experiments as determined by course instructor
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NAME AND NUMBER: WD1310 Oxy-Fuel Welding

SUGGESTED DURATION: 15 hours

PREREQUISITES: ER1400

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to cut and weld thin
metals by using oxy-fuel equipment.

OVERVIEW OF OBJECTIVES:

1 Describe the purpose of various safety devices and precautions to follow when using oxy-
fuel equipment

2. Set up oxy-fuel equipment

3. Select proper tips for various cutting and welding jobs on different metals

4 Cut, fusion weld and weld with filler rods

CONTENT:
1. Describe the purpose of various safety devices and precautions to follow when using oxy-
fuel equipment
The oxy-fuel process
. Oxygen cylinders
. Cylinder capacity
. Oxygen cylinder valve
. Safety in the use and storage of fuel
. Backfire
. Flashfire
. Personal safety
. Fire prevention

2. Set up oxy-fuel equipment
Cylinder trucks

. Regulators

. Welding hoses

. The hose clamp

. The"Y" connector
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. The coupler "T"

. The fibre washer

. The equipment wrench

. The cylinder valve

. The check valve

. The torch, tip, and mixer

. The cutting attachment
3. Select proper tips for various cutting and welding jobs on different metals

. Standard cutting torches

. Cutting tips

. Tip cleaners

. Quality of the cut

. Tip cleaning

. Tip cleaning drills

. Tip drill kit

4, Cut, fusion weld and weld with filler rods
. Steps to light torch and adjust the flame
. Types of flame
. Flame adjustments (neutral, carburizing, oxidizing
. Free hand and straight edge cutting

. Tip alignment
. Bevel cutting by hand

. Cutting flame adjustment

. Common cutting faults

. Use of filler rods

. Description of fusion welding, brazing and soldering
METHODOLOGY:

This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprentices in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Cut mild steel 90° freehand
. Cut regular and irregular shapes freehand
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. Cut mild steel 90° guided

. Weld mild steel single vee butt joint
. Weld mild steel open-corner buitt joint
. Weld mild steel lap joint

. Braze weld tee joint (m.s. in flat position)
. Braze weld butt joint (m.s. in flat position)
. Perform silver brazing
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NAME AND NUMBER: WD2320 Arc Welding

SUGGESTED DURATION: 30 hours

PREREQUISITES: WD1310

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:
Upon successful completion of this unit of instruction, the apprentice will be able Setup and usearc
welding equipment safely and effectively.

OVERVIEW OF OBJECTIVES:

1 Describe the shielded metal arc welding (SMAW) welding process and its application
2. |dentify safety requirements for SMAW

3. Identify types of current and the application of each

4, Describe the effects of a volt-ampere curve on the welding arc

5. Describe the operation of common electrodes for SMAW

6. Identify the classification of mild steel electrodes

7. Select common electrodes for SMAW

8. Describe correct handling and storage of common electrodes

0. Identify basic joint design

10. Describe weld types

11. |dentify welding positions for plate

12. | dentify main factors of SMAW

13.  Strike an arc on stedl plate

14.  Weld beadsin the flat position on mild steel plate

15.  Weddfillet weldsin theflat (if) position on lap joints on mild steel plate

16. Describe procedures for SMAW on grey cast iron

17.  Weld groove weldsin theflat (ig) position on grey cast iron

CONTENT:

1. Describe the shielded metal arc welding (SMAW) welding process and its application

. Principles of SMAW

. The arc welding circuit
. The SMAW

. Process

. Electrodes
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. Power source
. Applications of SMAW
. Arc welding station
. Welding station inspection
2. |dentify safety requirements for SMAW
. Electric shock
. Damp ground
. Treatment of shock victims
. WCB safety regulations
. Maintenance of equipment
. Power circuit ground
. Welding cables
. Fire prevention
. Eye protection
. Helmets
. Arc burn
. Ventilation
. Electrode holder
. Electrode stubs
. 9 ag
3. |dentify types of current and the application of each
. Alternating current
. Direct current
. Polarity
. Arc blow
4, Describe the effects of a volt-ampere curve on the welding arc
. Volt-ampere curve
. Constant current welding machines
. Constant potential welding machines

. Adjusting the voltage
. Adjusting the amperage

5. Describe the operation of common electrodes for SMAW
. Bare electrodes
. Coated or shielded electrodes
. Function of electrode coatings
. Metal transfer with SMAW
. Gravity
. Gas expansion
. Elecro-magnetic force
. Electromotive force
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. Surface tension

6. Identify the classification of mild steel electrodes

Standards of coated €l ectrode manufacture
CSA and AWS designations

Electrode length

Electrode wire diameter

7. Select common electrodes for SMAW

Principles of electrode selection
. Good arc stability

. Maximum weld strength

. Minimum weld splatter

. Good handling in the given position
. Swift deposition of filler metal

. Good weld appearance

. Easy slag removal

Properties of the base metal

Base metal dimensions

Welding position and thickness of weld deposit
Welding current

Service conditions

Common mild steel electrodes

. E41010 (E6010)
. E41011 (E6011)
. E41012 (E6012)
. E41013 (E6013)
8. Describe correct handling and storage of common electrodes
. Handling of electrodes
. Before use
. Inuse
. After use

Storage of electrodes
Electrode ovens

0. |dentify basic joint design
. Basic joints
. Tee
. Lap
. Corner
. Edge
. Butt
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10. Describe weld types
. Basic weld types
. Bead
Tack
Fillet
Plug
Groove

11. |dentify welding positions for plate
. Flat position
Horizontal position
Vertical position
Overhead position
Abbreviations for weld position

12. |dentify main factors of SMAW
. Operator comfort and position
Machine setting
Arc length
Electrode angle
Speed of travel

13.  Strike an arc on stedl plate
. Scratch method
. Tap method

14.  Weld beadsin the flat position on mild steel plate
. Stringer beads in the flat position

15.  Wedfillet weldsin theflat (if) position on lap joints on mild steel plate
. Single passfillet welds on lap jointsin the (if) position

16. Describe procedures for SMAW on grey cast iron
Welding grey cast iron

Hot welding

Cold welding

Peening to control bead shrinkage
SMAW electrodes for grey cast iron

ENI group

Joint preparation

17. Weld groove weldsin the flat (ig) position on grey cast iron
. Single pass groove weld on a single vee butt joint in the flat (ig) position
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METHODOLOGY:
This course lendsitself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve apprenticesin specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Weld beads in the flat position on mild steel plate

. Weld fillet welds in the flat position on lap joints on mild steel plate

. Weld groove welds in the flat position on grey cast iron
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NAME AND NUMBER: ER2390 Fibre Optics

SUGGESTED DURATION: 30 hours

PREREQUISITES: ER1110

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

OUTCOME:

Upon successful completion of this unit of instruction, the apprentice will be able to understand the

basic of fiber optics and how to install and terminate cables.

OVERVIEW OF OBJECTIVES:

1. Describe the features of fiber optic cables
2. Describe the components of a fiber optic communication system
3. Describe how to install fiber optic cables
4. Describe how to terminate fiber optic cables
5. Interpret CEC rules and regulations concerning fiber optic cables
CONTENT:
1. Describe the features of fiber optic cables
. Fibre type
. Step-Index Multi-mode
. Graded-Index Multi-mode
. Single Mode
. Fibre fabrication methods
. Modified chemical vapor deposition
. Outside vapor deposition
. Axial vapor deposition
. Fibre cable design and construction
. TubeStar
. LiteTube
. LiteStar
2. Describe the components of a fiber optic communication system
. Optical sources
. LED's
. Semiconductor lasers
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. Optical detectors
. PIN diodes
. Avalanche photo diodes

. Light propagation through core
. Monochromatic
. Coherent

. Signal
. Digital
. Analogue

3. Describe how to install fiber optic cables

. Bending radius

. Pulling tension

. Lubricants

4. Describe how to terminate fiber optic cables

. Splicing, Termination and test equipment
. Tube splitter
. Stripper cleaver
. Fusion splicer
. Optimizer
. Stable light source
. Variable optical attenuator
. Photodyne optical power meter
. Identifiber (fibre status tester)

. Splicing materials and accessories
. Preparation kit
. Splice packs
. Closures
. Filling kits
. Installation kits
. Filled splice protector assembly
. Fibre splice protectors
. Fibre splice organizer trays

. Termination assemblies and components
. Optical fibre terminating cable
. Optical fibre patch cords
. Optical fibre pigtails
. Fibre interface panel
. Fibre patch panel assembly
. Small office termination assembly
. Optical connector assemblies

. Safety Precautions with Laser Light Sources
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S. Interpret CEC rules and regulations concerning fiber optic cables
. Section 56

METHODOLOGY:
This course lends itself to hands-on projects supplemented by theory lectures, demonstrations, and
videos. The instructors may involve appearances in specific activities, including:

. Exercises on theory content
. Demonstrations
. Audio/ Visual presentations

SUGGESTED LEARNING ACTIVITY:
In order to successfully complete this unit of instruction, apprentices will be expected to complete
the following:

. Classroom exercises as determined by the instructor

. Hands on experience as determined by the instructor
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NAME & NUMBER: CM2150 Workplace Correspondence
DESCRIPTIVE TITLE: Workplace Correspondence
CALENDAR TITLE:

1.0 Type and Purpose Communications 2150 gives students the opportunity to

study the principles of effective writing. Applications include
letters, memos, and short report writing.

2.0  Major Topics Review of Sentence and Paragraph Construction; Business

Correspondence; Informal Report; Job Search Techniques.

PREREQUISITES: None
CO-REQUISITES: NONE
COURSE DURATION 45hrs

SUGGESTED TEXT/
LEARNING RESOURCES:

Textbooks:

Business English and Communications, Fourth Canadian Edition, Clark,
Zimmer, et al., McGraw-Hill Ryerson, 1990

Student Projects and Activities for Business English and Communications,
Fourth Canadian Edition, Clark, et al., McGraw-Hill, 1990

Effective Business Writing, Jennifer MacLennon

Simon and Shuster Handbook for Writers, Second Edition, Troyka Lynn
Quitman, Prentice Hall

College English Communication, Third Canadian Edition, Stewart, Zimmer,
et al., McGraw-Hill Ryerson Limited, 1989

Business and Administrative Communication, Second Edition, Kitty O.
Locker. IRWIN, 1991
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References: Pittman Office Handbook, Smith/Hay-Ellis

The Gregg Reference Manual, Fourth Canadian Edition, Sabin/O’Neill

McGraw Hill Handbook

Other Resources:  Business Letter Business (Video), Video Arts

Guest Speakers

Sell Yourself (Video)

COURSE AIMS:
1. To help students understand the importance of well-developed writing skills in business and
in career development.

2. To help students understand the purpose of the various types of business correspondence.
3. To examine the principles of effective business writing.

4. To examine the standard formats for letters and memos.

5. To provide opportunities for students to practice writing effective letters and memos.

6. To examine the fundamentals of informal reports and the report writing procedure.

7. To provide an opportunity for students to produce and informal report.

MAJOR TOPICS/TASKS:

1.0  Review of Sentence and Paragraph Construction
2.0 Business Correspondence
3.0  Informal Report/Present Orally

COURSE OUTLINE:
1.0  Review of Sentence and Paragraph Construction

1.1 Examining and applying principles of sentence construction
1.2 Examining and applying principles of paragraph construction

2.0  Business Correspondence
2.1 Examining the value of well-developed business writing skills

2.2 Examining principles of effective business writing
2.3 Examining business letters and memos
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3.0 Informal Report

3.1 Examining the fundamentals of informal business reports
3.2 Applying informal report writing skills

LEARNING OBJECTIVES:

1.0  Review of Sentences and Paragraph Construction

1.1.1 Define a sentence and review the four types.

1.1.2 Identify the essential parts of a sentence, particularly subject and predicate,
direct and indirect object.

Differentiate among phrases, clauses, and sentences.

Explore the major concepts related to subject-verb agreement.

Apply rules and principles for writing clear, concise, complete sentences

which adhere to the conventions of grammar, punctuation, and mechanics.
1.2 Examine and Apply Principles of paragraph Construction

1.2.1 Discuss the basic purposes for writing.

1.2.2 Define a paragraph and describe the major characteristics of an effective
paragraph.

1.2.3 Write well-developed, coherent, unified paragraphs which illustrate the
following: A variety of sentence arrangements; conciseness and clarity; and
adherence to correct and appropriate sentence structure, grammar,
punctuation, and mechanics.

2.0  Business Correspondence

2.1

2.2

23

Examine the Value of Business Writing Skills

2.1.1 Discuss the importance of effective writing skills in business
2.1.2 Discuss the value of well-developed writing skills to career success

Examine Principles of Effective Business Writing

2.2.1 Discuss the rationale and techniques for fostering goodwill in business
communication, regardless of the circumstances

2.2.2  Review the importance of revising and proofreading writing

Examine Business Letters and Memos

2.3.1 Differentiate between letter and memo applications in the workplace
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2.3.2 Identify the parts of a business letter and memo

2.3.3 Explore the standard formats for business letters and memos

2.3.4 Examine guidelines for writing an acceptable letter and memo which convey:
acknowledgment, routine request, routine response, complaint, refusal, and
persuasive request, for three of the six types listed

2.3.5 Examine samples of well-written and poorly written letters and memos

3.0  Informal Report

3.1 Examine the Fundamentals of Informal Business Reports
3.1.1 Identify the purpose of the informal report
3.1.2 Identify the parts and formats of an informal report
3.1.3 Identify methods of information gathering

3.2 Apply Informal Report Writing Skills and Oral Reporting Skills
3.2.1 Gather pertinent information
3.2.2 Organize information into an appropriate outline
3.2.3 Draft a five minute informal report

3.2.4 Edit, proofread, and revise the draft to create an effective informal report and
present orally using visual aids.

RECOMMENDED EVALUATION:

Required Pass Mark 70%
DEVELOPMENT HISTORY:

Date Developed:

Date Revised: June, 2000
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NAME AND NUMBER: Customer Service MR1210

DESCRIPTIVE TITLE: Customer Service

SUMMARY DESCRIPTION:

This course focuses on the role of providing quality customer service. It is important to have a
positive attitude and the necessary skills to effectively listen and interpret customer concerns about
a product, resolve customer problems, and determine customer wants and needs. Students will

be able to use the skills and knowledge gained in this course to effectively provide a consistently
high level of service to the customer.

PREREQUISITES: None

CO-REQUISITES: None

SUGGESTED DURATION: 30 hrs

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

COURSE AIMS:

1. To know and understand quality customer service

2. To know why quality service is important

3. To know and understand the relationship between “service” and “sales”
4, To understand the importance of and to demonstrate a positive attitude
5. To recognize and demonstrate handling of customer complaints

COURSE OBJECTIVES (KNOWLEDGE):
1. Providing Quality Service

o Define quality service
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List the types of quality service

Define Service vs. Sales or Selling
Explain why quality service is important
Identify the various types of customers
Define customer loyalty

2. Determining Customers Wants and Needs

List four levels of customer needs
Identify important customer wants and needs
Identify ways to ensure repeat business

3. Demonstrating a Positive Attitude

List the characteristics of a positive attitude

Explain why it is important to have a positive attitude

List ways that a positive attitude can improve a customer’s satisfaction
Define perception

Explain how perception can alter us and customers

Understand how to deal with perception

4. Effectively Communicating with customers

Describe the main elements in the communication process
Identify some barriers to effective communication

Define body language

Explain how body language would affect customers
Determine why body language is important

Define active listening and state why it is important
Describe the four components of active living

Contrast good and bad listeners

List and discuss the steps of the listening process

5. Effectively using Questioning Techniques

List questioning techniques
Write two example of an open question
Perform a questioning and listening role play

6. Using the Telephone Effectively

List the qualities of a professional telephone voice
Explain why telephone skills are important
Demonstrate effective telephone skills

7. Asserting Oneself: Handling Complaints and Resolving Conflict

Define assertiveness
Define communication behaviors
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Relate assertions to effective communication

Practice being assertive

Understand the process of assertive guidelines for action
Practice giving an assertive greeting

Acknowledge multiple customers

8. Dealing with Difficult Customers

Describe how you would deal with anger

Complete a guide to controlling feelings

Determine how you would feel dealing with an upset customer
Suggest some techniques that might control your own feelings
Understand leadership styles and the nature of organizations
List ways to dealing with conflict / customer criticism

Be aware of certain guidelines when confronting customers
List ways of preventing unnecessary conflict with customers
Review current skills and knowledge of customer service
Develop a customer satisfaction improvement plan
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NAME AND NUMBER: SP2330 QA/QC
DESCRIPTIVE TITLE: Quality Assurance / Quality Control
DESCRIPTION:

This general studies course requires the use of basic tools and equipment and materials and
supplies. It requires controlling drawings and specifications and/or calibrating measuring devices
in applicable occupations. It involves interpreting standards, controlling the acceptance of raw
materials, controlling quality variables and documenting the process. It includes information on
quality concepts, codes and standards, documentation, communications, human resources,
company structure and policy, teamwork and responsibilities.

PREREQUISITES: None

CO-REQUISITES: None

SUGGESTED DURATION: 30 Hrs

COURSE AIMS;

1. To develop the skills and knowledge required to apply quality assurance/quality control
procedures

2. To develop an awareness of quality management principles and processes

COURSE OBJECTIVES (KNOWLEDGE):

1. Describe the reasons for quality assurance and quality plans.
2. Explain the relationship between quality assurance and quality control.
3. Describe quality control procedures as applied to the production and checking of

engineering drawings in applicable occupations.

4. Describe quality control procedures as applied to the acceptance and checking of raw
materials.
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5. Explain the role of communications in quality management.

6. Explain why it is important for all employees to understand the structure of the company
and its production processes.

7. Explain how human resource effectiveness is maximized in a quality managed
organization.

8. Explain the role of company policy in quality management.

9. Explain the purpose of codes and standards.

10.  Explain the concepts of quality

cost of quality

measurement of quality

quality control and quality assurance
elements of quality

elements of the quality audit

quality standards

role expectations and responsibilities

e a0 o

11.  Explain the structure of quality assurance and quality control

Define quality assurance, quality control and documentation terminology
Describe organizational charts

List the elements of a quality assurance system

Explain the purpose of the quality assurance manual

Describe quality assurance procedures

Explain the key functions and responsibilities of personnel

"m0 Ao o

12.  Complete quality assurance/quality control documentation

a. Describe methods of recording reports in industry
b. Describe procedures of traceability (manual and computer-based recording)
C. Identify needs for quality control procedures

MAJOR TASKS / SUB-TASKS (SKILLS):

1. Apply quality control to projects
a. Follow QA/QC procedures for drawings, plans and specifications in applicable
occupations.
b. Calibrate measuring instruments and devices in applicable occupations.
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Interpret required standards

Follow QA/QC procedures for accepting raw materials
Carry out the project

Control the quality elements (variables)

Complete QA/QC reports

@ o a0

EVALUATION:
Pass Mark Required 70%

DEVELOPMENT HISTORY:
Date Developed: February 1994
Date Revised: June, 2000
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COURSE NAME & NUMBER: MC1050 Introduction to Computers

DESCRIPTIVE TITLE: Introduction to Computers

CALENDAR ENTRY:

Type and Purpose This course is designed to give the student an introduction to
computer systems. Particular emphasis is given to word
processing, spreadsheet, e-mail and the Internet.

Major Topics Microcomputer System Hardware and Software Components;

Word Processing; Electronic Spreadsheets; Electronic Mail and
the Internet.

PRE-REQUISITES: Nil

CO-REQUISITES: Nil

SUGGESTED DURATION: 30 hours

SUGGESTED TEXT/

LEARNING RESOURCES:
Textbook(s):
References:

Other Resources:

COURSE AIMS:
1. To provide students with a introduction to computer systems and their operation.
2. To introduce students to popular software packages, their applications and future

trends in computer applications.
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MAJOR TOPICS:
1. Microcomputer System Hardware and Software Components
2. Word Processing
3. Spreadsheet
4. E-Mail and the Internet

COURSE OUTLINE:
1.0  Microcomputer System Hardware and Software Components

1.1  Microcomputer Hardware

1.1.1 System Components
1.1.2 Function of each Component

1.2 Microcomputer Software
1.2.1 Software Definition and Types
1.2.2 System Software (Windows 95)
1.2.3 File Management Commands (Windows 95)
2. Word Processing

2.1  Keyboarding Techniques
2.2 Word Processing

2.2.1 Understanding Word Processing

2.2.2 Create a Document

2.2.3 Save, Open and Edit a Document

2.2.4 Edit a Document: Cut and Paste

2.2.5 Understand Hidden codes.

2.2.6 The Select Feature (Block)

2.2.7 Change Layout Format

2.2.8 Change Text Attributes

2.2.9 Use Auxiliary Tools

2.2.10 Select the Print Feature (number of copies and current document)

3. Electronic Spreadsheet
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3.1  Spreadsheet Basics
3.2 Operate Menus

3.3  Create a Worksheet
3.4  Use Ranges

3.5  Print a Worksheet
3.6  Edit a worksheet

4, Electronic Mail and the Internet

4.1 Electronic Mail
4.2 The Internet

LEARNING OBJECTIVES:

1. Microcomputer System Hardware and Software Components

1.1  Microcomputer Hardware
1.1.1 System Components

1.1.1.1

Identify major components of a computer system.

1.1.2 Function of each Component

1.1.2.1
1.1.2.2
1.1.2.3
1.1.2.4
1.1.2.5

1.1.2.6

1.2 Microcomputer Software

Describe the function of the microprocessor.
Describe and give examples of I/0 DEVICES.
Describe primary storage (RAM, ROM, Cache).
Define bit, byte, code and the prefixes k.m. and g.
Describe secondary storage (diskettes and hard disks,
CD ROMS, Zip Drives etc).

Describe how to care for a computer and its
accessories.

1.2.1 Software Definition and Types

1.2.1.1
1.2.1.2

1.2.1.3

Define software.

Describe, operational and application software used
in this course.

Define file and give the rules for filenames and file
extensions..

1.2.2 System Software (Windows 95)
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1.2.2.1
1.2.2.2
1.2.2.3
1.2.2.4

1.2.2.5

1.2.2.6
1.2.2.7

Getting Started with Windows

Start and quit a Program

Get Help

Locate a specific file using the find function of
Win95

Changing system settings: wall paper, screen
saver, screen resolution, background.

Starting a program by using the Run Command
Shutting down your computer

1.2.3 File Management Commands (Windows 95)

1.2.3.1
1.2.3.2
1.2.3.3
1.2.34
1.2.3.5
1.2.3.6
1.2.3.7

2. Word Processing

2.1  Keyboarding Techniques

View directory structure and folder content
Organizing files and folders

Copy, delete, and move files and folders
Create folders

Maximize and minimize a window

Print directory/folder content

Describe the Windows 95 taskbar

2.1.1 Identify and locate alphabetic and numeric keys

2.1.2 Identify and locate function keys: special keys, home
keys, page up key, page down key, numeric key pad,
shift keys, punctuation keys, tab key

2.2 Word Processing

2.2.1 Understanding word processing

2.2.1.1
2.2.1.2
2.2.1.3
22.14
2.2.15
2.2.1.6
2.2.1.7

2.2.2 Create a document

The Windows Component
The Menu Bar

Menu Indicators

The Document Window
The Status Bar

The Help Feature
Insertion Point Movements

2.2.2.1 Change the Display
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2.2.2.2 The Enter Key
2.2.2.3 Enter Text

2.2.3 Save, Open and Exit a document.

2.2.3.1 Save a document

2232 Close a document.

2233 Start a new document Window
2234 Open a document

2.2.3.5 Exit Word Processor

2.2.4 Edit a Document

22.4.1 Add New Text
2242 Delete text
2243 Basic Format Enhancement (split and join

paragraphs, insert text)
2.2.5 Understand Hidden Codes

2.2.5.1 Display Hidden Codes
2.2.52 Delete Text Enhancements

2.2.6 The Select Feature

2.2.6.1 Identify a Selection
2.2.6.2 Move a Selection
2.2.6.3 Copy a Selection
2.2.64 Delete a Selection
2.2.6.5 Select Enhancements
2.2.6.6 Save a Selection
2.2.6.7 Retrieve a Selection

2.2.7 Change Layout Format

2.2.7.1 Change layout format: (margins, spacing, alignment, paragraph
indent, tabs, line spacing, page numbering)

2.2.8 Change Text Attributes
2.2.8.1 Change text attributes: (bold, underline, font, etc.)

2.2.9 Use Auxiliary Tools
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2.2.9.1 Spell Check

2.2.10 Select the Print Feature

2.2.10.1 Select the Print Feature: (i.e; number of copies and current

document)
2.2.10.2 Identify various options in print screen dialogue box

3. Electronic Spreadsheet

3.1

3.2

3.3

3.4

3.5

3.6

Spreadsheet Basics
3.1.1 The Worksheet Window
Operates Menus

3.2.1 Use a Menu Bar

3.2.2 Use a Control Menu

3.2.3 Use a Shortcut Menu

3.2.4 Save, Retrieve form Menus

Create a Worksheet

3.3.1 Enter Constant Values and Formulas

3.3.2 Use the Recalculation Feature

3.3.3 Use Cell References (relative and absolute references)
Use Ranges

3.4.1 Type a Range for a Function

3.4.2 Point to a Range for a Function

3.4.3 Select a Range for Toolbar and Menu Commands
Print a Worksheet

3.5.1 Print to the Screen

3.5.2 Print to the Printer

3.5.3 Print a Selected Range

Edit a Worksheet

3.6.1 Replace Cell Contents

3.6.2 Insert and Delete Rows and Columns
3.6.3 Change Cell Formats
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3.6.4 Change Cell Alignments
3.6.5 Change Column Width
3.6.6 Copy and Move Cells

4. Electronic Mail and the Internet
4.1 Electronic Mail

4.1.1 Compose and send an e-mail message
4.1.2 Retrieve an e-mail attachments

4.1.3 Send an e-mail message with attachments
4.1.4 Retrieve and save e-mail attachments
4.1.3 Print an e-mail message

4.1.4 Delete an e-mail message

4.2 The Internet

4.2.1 Overview of the World Wide Web
4.2.2 Accessing Web sites

4.2.3 Internet Web Browsers

4.2.4 Internet Search Engines

4.2.5 Searching Techniques

STUDENT EVALUATION:

Required Pass Mark: 70%
DEVELOPMENT HISTORY:

Date Designed: 1998

Date Revised: June, 2000
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NAME AND NUMBER: SD1700 Workplace Skills
DESCRIPTIVE TITLE: Workplace Skills
DESCRIPTION:

This course involves participating in meetings, doing safety inspections, completing employment
insurance forms, writing letters of employment insurance appeal, and filing a human rights
complaint. Includes information on formal meetings, unions, worker’s compensation, employment

insurance regulations, worker’s rights and human rights.

PREREQUISITES: None
CO-REQUISITES: None
SUGGESTED DURATION: 30 Hrs

COURSE AIMS:

1. Participate in meetings (conduct meetings).

2. Be aware of union procedures.

3. Be aware of workers’ compensation regulations.
4. Be aware of occupational health and safety regulations.
5. Be aware of employment insurance regulations
6. Be aware of workers’ rights.

7. Be aware of human rights

COURSE OBJECTIVES (KNOWLEDGE):

1. Meetings
a. Explain preparation requirements prior to conducting a meeting
b. Explain the procedures for conducting a meeting.
C. Explain participation in meetings.
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d. Explain the purpose of motions.
h. Explain the procedure to delay discussion of motions.
1. Explain how to amend and vote upon a motion.
2. Unions
a. Why do unions exist?
b. Give a concise description of the history of Canadian labour.
C. How do unions work?
d. Explain labour’s structure.
e. Describe labour’s social objectives.
f. Describe the relationship between Canadian labour and the workers.
g. Describe the involvement of women in unions.
3. Worker’s Compensation
a. Describe the aims, objectives, benefits and regulations of the Workers
Compensation Board.
b. Explain the internal review process.

4. Occupational Health and Safety

a. Describe the rules and regulations directly related to your occupation.
5. Employment Insurance Regulations

a. Explain employment insurance regulations

b. Describe how to apply for employment insurance.

C. Explain the appeal process.

6. Worker’s Rights

a. Define labour standards.
b. Explain the purpose of the Labour Standards Act.
C. List regulations pertaining to:

1. Hours of work.

ii. Minimum wage.

iil. Employment of children.

iv. Vacation pay

7. Human Rights
a. Describe what information cannot be included on an application.
b. Describe what information cannot be included in an interview
C. Why is there a Human Rights Code?
d. Define sexual harassment.

MAJOR TASKS / SUB-TASKS (SKILLS):
1. Participate in meetings.
a. Follow the form of getting a motion on the floor

Provincial Apprenticeship Board - June, 2000 Page 197



Construction Electrician Occupation

b. Discuss a motion
C. Amend a motion
d. Vote on a motion.
2. Complete a safety inspection of your shop.
3. Complete an employment insurance application form.
4. Write a letter of appeal.
5. Analyze a documented case of a human rights complaint with special emphasis on the

application form, time-frame, documentation needed, and legal advice available.

EVALUATION:

Required Pass Mark 70%
DEVELOPMENT HISTORY:

Date Developed:

Date Revised: June, 2000

NAME AND NUMBER: Job Search Techniques SD 1710
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DESCRIPTIVE TITLE: Job Search Techniques

PREREQUISITES: None

CO-REQUISITES: None

SUGGESTED DURATION: 15 hrs.

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

COURSE OBJECTIVES (KNOWLEDGE):

1. Examine and Demonstrate Elements of Effective Job Search Techniques
. Identify and examine employment trends and opportunities
. Identify sources that can lead to employment
. Discuss the importance of fitting qualifications to job requirements
. Discuss and demonstrate consideration in completing job application forms
. Establish the aim/purpose of a resume
. Explore characteristics of effective resumes, types of resumes, and principles
of resume format
. Explore characteristics of and write an effective cover letter
. Explore, and participate in a role play of a typical job interview with
commonly asked questions and demonstrate proper conduct
. Explore other employment related correspondence
. Explore the job market to identify employability skills expected by employer
. Conduct a self-analysis and compare with general employer expectations
DEVELOPMENT HISTORY:
Date Developed:

Date Revised: 1999 05 03
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NAME AND NUMBER: Entrepreneurial Awareness SD 1720

DESCRIPTIVE TITLE: Entrepreneurial Awareness

PREREQUISITES: None

CO-REQUISITES: None

SUGGESTED DURATION: 15 hrs

EVALUATION: Theory and Practical Applications Require a Pass Mark of 70%.

COURSE OBJECTIVES (KNOWLEDGE):

1.

Explore Self-Employment: An Alternative to Employment

° Identify the advantages and disadvantages of self-employment vs. regular
employment

o Differentiate between an entrepreneur and a small business owner

o Evaluate present ideas about being in business

Explore the Characteristic of Entrepreneurs

o Identity characteristics common to entrepreneurs
o Relate their own personal characteristics with those of entrepreneurs.
o Evaluate their present ideas about business people

Identifying Business Opportunities

o Distinguish between an opportunity and an idea.

o List existing traditional and innovative business ventures in the region.

o Explain the general parameters between which business ventures should
fit.

o Summarize the role of such agencies Regional Economic Development
Boards, Business Development Corporations, etc.

o Identify potential business opportunities within the region.

Demystifying the Entrepreneurial Process.

o Explain the entrepreneurial process
o Describe the purpose of a business plan
o Identify the main ingredients of a business plan
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U Summarize the role of such agencies as BDC’s, ACOA, Women’s
Enterprise Bureau etc.
o List other agencies where assistance - financial and otherwise - is available

to those interested in starting a business venture.
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National Red Seal Certification requires that all Apprentices obtain appropriate industry based work
experiences. The required work experiences identified in this section are written in the broadest
terms so as to ensure the apprentices receive experiences in each of the required areas and to ensure
that employers have a degree of flexibility in applying the terms and conditions implicit in a
Contract of Apprenticeship. What is important is that both the apprentice and the employer
understand the obligations laid out in this plan of training which is designed to ensure that at the
completion of both the technical training and the required hours of work experience the apprentice
has both the knowledge and the skills necessary to successfully complete the Red Seal Examination.

REQUIRED WORK EXPERIENCES:
. Use hand tools, power tools, and fastening devices.

. Install conductors and cables. (MI cable, Teck cable, armoured cable, flexible cords,
NMD?90, single conductors)

. Install and maintain residential and commercial branch circuit wiring. (Receptacles, lighting,
small appliances, commercial appliances)

. Install raceway systems. (EMT, rigid conduit, underfloor raceways, busways, flexible
conduits, cable tray)

. Install residential and commercial, underground and overhead service entrance.
(Switchboards, switchgear assemblies, panel boards, distribution centres)

. Interpret diagrams, drawings, charts and tables associated with residential and commercial
electrical installations.

. Install and maintain incandescent, fluorescent, and HID lighting fixtures and circuits.

. Install emergency systems. (Emergency lighting, emergency power generation, batteries)

. Install alarm and communication systems. (Fire alarm, burglar alarm, clock systems, voice
communication)

. Install AC motors, generators, and their control circuits.

. Install DC motors, generators and their control circuits.
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