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Foreword

The Canadian Council of Directors of Apprenticeship (CCDA) recognizes this Red Seal
Occupational Standard (RSOS) as the Red Seal standard for the Heavy Duty Equipment
Technician trade.

Background

The first National Conference on Apprenticeship in Trades and Industries, held in Ottawa in 1952,
recommended that the federal government be requested to cooperate with provincial and territorial
apprenticeship committees and officials in preparing analyses of a number of skilled occupations.
Employment and Social Development Canada (ESDC) funds the Red Seal Program, which, under the
guidance of the CCDA, develops a national occupational standard for each of the Red Seal trades.

Standards have the following objectives:

e to describe and group the tasks performed by skilled workers;

e to identify which tasks are performed in every province and territory;

o to develop instruments for use in the preparation of Interprovincial Red Seal Examinations and
assessment tools for apprenticeship and certification authorities;

e to develop common tools for apprenticeship on-the-job and technical training in Canada;

e to facilitate the mobility of apprentices and skilled workers in Canada;

o to supply employers, employees, associations, industries, training institutions and governments
with occupational standards.

Any questions, comments, or suggestions for changes, corrections, or revisions to this standard or any of
its related products may be forwarded to:

Trades and Apprenticeship Division
Apprenticeship and Sectoral Initiatives Directorate
Employment and Social Development Canada
140 Promenade du Portage, Phase IV

Gatineau, Quebec K1A 0J9
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Structure of the Occupational Standard

This standard contains the following sections:

Methodology: an overview of the process for development, review, validation and weighting of the
standard

Description of the Heavy Duty Equipment Technician Trade: an overview of the trade’s duties, work
environment, job requirements, similar occupations and career progression

Trends in the Heavy Duty Equipment Technician Trade: some of the trends identified by industry as
being the most important for workers in this trade

Skills for Success Summary: an overview of how each of the skills for success (formerly called
essential skills) is applied in this trade

Roles and Opportunities for Skilled Trades in a Sustainable Future: an overarching description of
how in the context of climate change, skilled trades play a large role in implementing solutions and
adjusting to changes in the world. In addition to highlighting the importance of this awareness, the
standard may also contain more details on activities, skills and knowledge elements that are specific to
the trade

Industry Expected Performance: description of the expectations regarding the level of performance of
the tasks, including information related to specific codes, regulations and standards that must be
observed

Language Requirements: description of the language requirements for working and studying in this
trade in Canada

Pie Chart of Red Seal Examination Weightings: a graph which depicts the national percentages of
exam questions assigned to the major work activities

Task Matrix and Weightings: a chart which outlines graphically the major work activities, tasks and sub-
tasks of this standard and the national percentages of exam questions assigned to the major work
activities and tasks

Harmonization of Apprenticeship Training: the aspects of apprenticeship training that participating
provinces and territories have agreed upon to substantively align apprenticeship systems across Canada

Major Work Activity (MWA): the largest division within the standard that is comprised of a distinct set of
trade activities

Task: distinct actions that describe the activities within a major work activity
Task Descriptor: a general description of the task

Sub-task: distinct actions that describe the activities within a task
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Skills:

Performance Criteria: description of the activities that are done as the sub-task is
performed

Evidence of Attainment: proof that the activities of the sub-task meet the expected
performance of a tradesperson who has reached journeyperson level

Range of Variables: elements and examples (not all inclusive) that provide a more in-
depth description of a term used in the performance criteria and evidence of attainment

Knowledge:

Learning Outcomes: describes what should be learned relating to a sub-task while
participating in technical or in-school training

Learning Objectives: topics to be covered during technical or in-school training in order to
meet the learning outcomes for the sub-task

Range of Variables: elements and examples (not all inclusive) that provide a more in-
depth description of a term used in the learning outcomes and learning objectives

Appendix A — Acronyms: a list of acronyms used in the standard with their full name

Appendix B — Tools and Equipment / Outils et équipement: a bilingual non-exhaustive list of tools and
equipment used in this trade

Appendix C — Glossary / Glossaire: bilingual definitions or explanations of selected technical terms
used in the standard
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Methodology

Development of the Standard

A draft standard is developed by a broad group of trade representatives, including tradespeople,
instructors and employers at a National Workshop led by a team of facilitators. This draft standard breaks
down all the tasks performed in the occupation and describes the knowledge and abilities required for a
tradesperson to demonstrate competence in the trade.

Harmonization of Apprenticeship Training

An analysis of all provinces’ and territories’ apprenticeship programs is performed and recommendations
are made on harmonizing the name of the trade, the hours of training required and the number of levels
of training. Provinces and territories consult with their respective industry stakeholders on these elements
and revisions are discussed until consensus is reached. Following the development of the workshop draft
of the RSOS, participants discuss and come to consensus on the sequence of training topics, as
expressed in the new standard. Their sequencing recommendations are reviewed by stakeholders in
participating provinces and territories and further discussions are convened to reach consensus and to
identify any exceptions.

Online Survey

Stakeholders are asked to review and validate the activities described in the new standard via an online
survey. These stakeholders are invited to participate in this consultation through apprenticeship
authorities, as well as national stakeholder groups.

Draft Review

The RSOS development team forwards a copy of the standard to provincial and territorial authorities who
consult with industry representatives to review it. Their recommendations are assessed and incorporated
into the standard.

Validation and Weighting

Participating provinces and territories also consult with industry to validate and weight the document for
the purpose of planning the makeup of the Red Seal Interprovincial Examination for the trade. They
validate and weight the major work activities (MWA), tasks and sub-tasks, of the standard as follows:

MWA Each jurisdiction assigns a percentage of questions to each MWA for an examination
that would cover the entire trade.

Tasks Each jurisdiction assigns a percentage of exam questions to each task within a MWA.

Sub-tasks Each jurisdiction indicates, with a “yes” or “no”, whether or not each sub-task is

performed by skilled workers within the occupation in its jurisdiction.

The results of this exercise are submitted to the RSOS development team who then analyzes the data
and incorporates it into the document. The RSOS provides the individual jurisdictional validation results
as well as the national averages of all responses. The national averages for MWA and task weighting
guide the Interprovincial Red Seal Examination plan for the trade.

The validation of the RSOS is used to identify common core sub-tasks across Canada for the occupation.
If at least 70% of the responding jurisdictions’ industry performs a sub-task, it shall be considered
common core. Interprovincial Red Seal Examination questions are limited to the common core sub-tasks
identified through this validation process.
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Definitions for Validation and Weighting

yes
no

NV
ND

Not Common
Core (NCC)

National
Average %

sub-task performed by qualified workers in the occupation in that province or
territory

sub-task not performed by qualified workers in the occupation in that province or
territory

standard Not Validated by that province or territory
trade Not Designated in a province or territory

sub-task, task or MWA performed less than 70% of responding jurisdictions; these
will not be tested by the Interprovincial Red Seal Examination for the trade

average percentage of questions assigned to each MWA and task in Interprovincial
Red Seal Examination for the trade

Provincial/Territorial Abbreviations

NL
NS
PE
NB
Qc
ON
MB
SK
AB
BC
NT
YT
NU

Newfoundland and Labrador
Nova Scotia

Prince Edward Island
New Brunswick
Quebec

Ontario

Manitoba
Saskatchewan
Alberta

British Columbia
Northwest Territories
Yukon Territory
Nunavut
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Description of the Heavy Duty Equipment
Technician trade

“Heavy Duty Equipment Technician” is this trade’s official Red Seal occupational title approved by the
CCDA.

Heavy duty equipment technicians diagnose, repair, adjust, calibrate, rebuild, service, and test mobile
and stationary heavy duty equipment.

Heavy duty equipment technicians are employed by companies in many sectors and services: heavy duty
equipment dealerships, rental and service companies, construction contractors, road building, forestry
companies, mining companies, railroads, landscaping companies, public recreational areas, and
government departments that service and repair their own equipment. Many heavy duty equipment
technicians have experience on a wide variety of equipment types and manufacturers.

Most heavy equipment in Canada is diesel-powered. However, heavy duty equipment technicians are
increasingly working with alternative prime movers such as hybrid and electric-powered equipment.

Heavy duty equipment technicians work in a full range of environmental conditions: from shop
environments to remote sites where inclement weather can affect the work. Heavy duty equipment
technicians perform a lot of field service work, particularly in outdoor work environments. Good physical
condition and agility are important because the work often requires considerable standing, bending,
crawling, lifting, climbing, pulling and reaching.

Due to the size and complexity of the equipment, safety is of prime importance. Technicians must be
conscious of the impact on people, equipment, work area and environment when performing their work.
There is risk of injury when working with heavy equipment.

Some important attributes of a heavy duty equipment technician are: mechanical, mathematical and
technical aptitude, effective communication, independence, teamwork, and the ability to plan and work
sequentially. Heavy duty equipment technicians need to be able to organize multiple jobs at the same
time and adapt to various workload and supply demands as well as changing priorities.

This standard recognizes similarities or overlaps in the work of other tradespersons, such as automotive
service technicians, agricultural equipment technicians, truck and transport technicians, transport trailer
technicians, parts technicians and industrial mechanics (millwrights).
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Trends in the Heavy Duty Equipment Technician
Trade

Technology

Technology continues to advance in sophistication and function. Satellite and wireless technology is
becoming more widespread and improves a technicians’ ability to diagnose, service and repair remotely.
Satellite technology such as Telematics, Global Positioning System (GPS) and Global Navigation Satellite
System (GNSS) are used for various applications.

The use of remote control and autonomous and semi-autonomous equipment has been introduced,
particularly in hazardous environments and in the mining industry.

There is also an increased role in network communications between individual components on
equipment. This technology allows faster data transmission between control modules — this makes for
more efficient and easier to operate equipment. For technicians, this has a significant effect on how they
diagnose electronic components.

The heavy duty equipment market is moving towards a future of alternative powered equipment.
Hybridization is making its way into many aspects of heavy duty equipment, including the powertrain
system. Currently, some smaller equipment is fully electric, but this is not common in large heavy
equipment. There is also research and development occurring in alternative power such as fuel cells and
hydrogen fuels.

There are fewer and fewer mechanically controlled systems, which help reduce emissions and also
facilitate operation of equipment.

There are a number of operator-assist technologies such as automatic guidance systems, cameras and
radar to detect objects. Some equipment have operator monitoring systems to alert operators of
drowsiness or lack of attention.

Health and Safety

Safety awareness and practices continue to be forefront in the industry. Some examples include high-
voltage safe work practices, pressurized hydraulic systems, ergonomic controls, lock-out and tag-out
protocols, fall-arrest, equipment guards and live testing.

There are continuing advancements in the Workplace Hazardous Materials Information System (WHMIS)
where there is now a Global Harmonized System (GHS).

Tools and Equipment

Heavy duty equipment technicians are using more and more digital interfaces. Electronic devices such as
smart phones, tablets and laptops are now essential tools. This in turn requires a higher level of training
related to analytics for technicians with a stronger focus on advanced diagnostic tools (manufacturer-
specific programs and apps). There is an increasing ability to track and repair problems before any failure
happens. These advanced tools and equipment are used for diagnostics, troubleshooting, function
calibration, programming, service and parts information.

New, ergonomic and safer tools and equipment are always being introduced in the trade. For example,
there are more electric-power tools, lighter tools and flameless heaters.
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Products and Materials

Products and materials are more modularized than previous equipment. The use of non-repairable
electrical components and lighter weight materials continues to increase. Materials are also healthier,
safer and more environmentally friendly, in their construction, as well as in their recyclability and
reusability.

Environmental, Legislative and Regulatory

Environmental and emission control regulations continue to be important in the industry. There is always
a risk for a large and expensive environmental disaster during a routine task in the trade. There is an
increase in jurisdictional requirements for environmental awareness training and certification to ensure
the proper handling and recycling of refrigerant and other waste materials.
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Skills for Success Summary

Skills for Success are needed in a quickly changing world for work, learning and life. They are
foundational for building other skills and important for effective social interaction. Everyone benefits from
having these skills as they help individuals get a job, progress at their current job and change jobs. They
also help individuals become active members of their community and succeed in learning.

Through extensive research and consultations, the Government of Canada launched the new Skills for
Success model renewing the previous Essential Skills framework to better reflect the needs of the current
and future labour market.

The summary presented here is based on existing Essential Skills profiles and will be updated to align
with the new Skills for Success model over time.

Reading

Heavy duty equipment technicians read many technical documents and specifications. Some examples of
these technical documents are work orders, disassembly and assembly instructions, manufacturers’
service bulletins, service manuals, recall information and product and material information. There are
more and more online sources of information such as blogs and forums where technicians can find help
with unusual problems or hard-to-find parts. The trade also has a significant amount of health and safety
information and regulations.

Document Use

Heavy duty equipment technicians interpret drawings, schematics, digital readouts, troubleshooting
graphs, diagrams and charts. They complete checklists, safety documentation, inspection certificates,
work orders and service reports. They interpret labels, decals and icons on equipment. Heavy duty
equipment technicians use electronic parts and equipment catalogues to order parts and obtain service
information. Often, technicians must compile and process information from several sources to problem-
solve and facilitate repairs.

Writing

Heavy duty equipment technicians write (handwritten and electronically) information for work orders,
journals, logbooks, service reports, maintenance and inspection reports, and recommendations for
service. These may be used to inform or request information from supervisors, colleagues, equipment
manufacturers, different departments or customers.

Oral Communication

Heavy duty equipment technicians communicate with customers, operators, colleagues, manufacturers
and supervisors to discuss and review job requirements. They participate in safety and toolbox meetings
to discuss and learn about safety concerns, changes to operating procedures and projects.

Numeracy

Heavy duty equipment technicians take measurements. Some examples include lengths, dimensions,
geometry and volumes. They calculate force, horsepower, weights and areas. They convert between
measurement systems when calculating pressures, measuring torque and determining the capacity of
cylinders and tanks. Heavy duty equipment technicians must analyze data by comparing readings and
measurements.
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Thinking

Heavy duty equipment technicians use problem solving skills to diagnose the source of the breakdowns.
Decision-making and critical thinking skills are required for determining the type of equipment, parts,
materials and procedures best suited for the job.

Heavy duty equipment technicians require job task planning skills to schedule work, determine task
sequencing and prioritization of tasks. They organize their tools and the parts required at the beginning of
each job.

Working with Others

Heavy duty equipment technicians mostly work alone but may assist other technicians with heavier or
more complex repairs. They coordinate the use of tools and shop equipment with other technicians. They
use co-workers, service managers and supervisors as resources in problem solving, diagnosing and
laying out plans of actions.

Digital Technology

Heavy duty equipment technicians use electronic devices to complete work orders and other daily tasks.
They communicate by email and text with co-workers, supervisors, suppliers and manufacturers. They
use the Internet to access online manuals, training courses, seminars and articles by manufacturers,
suppliers, employers, trades schools and technical institutes. They use calculators, mobile apps, and
other electronic devices.

Heavy duty equipment technicians use diagnostic equipment that runs software applications and codes to
determine operational data. Technicians use digital devices to connect to service information, diagnose
faults, download software to program equipment, and communicate with technical support or remotely to
a customer’s piece of equipment.

Continuous Learning

Heavy duty equipment technicians are continuously learning to keep up with changes in the industry such
as new technology and equipment. They may attend manufacturers’ or suppliers’ seminars to learn about
new products, materials and technical training. They also need to stay up-to-date on industry standards
and regulations.

14 Red Seal Occupational Standard - Heavy Duty Equipment Technician



Roles and Opportunities for Skilled Trades in a
Sustainable Future

Climate change affects all of us. Trades play a large role in implementing solutions and adjusting to
changes in the world.

Throughout this standard, there may be specific references to tasks, skills and knowledge that clearly
show this trade’s role in a more sustainable future. Each trade has different roles to play and contributions
to make in their own way.

For example:

Construction tradespeople need to consider the materials they are using, building methods, and
improvements to mechanical and electrical installations. There are important changes to codes and
standards to help meet the climate change goals and commitments set for 2030 and 2050.
Retrofits and new construction of low-energy buildings provide enormous opportunities for workers
in this sector. Concepts, such as energy efficiency and regarding buildings as systems are
foundational.

Automotive and mechanical trades are seeing a shift towards the electrification of vehicles and
equipment. As a result, new skills and knowledge will be required for tradespeople working in this
sector. There are mandates for sales of new light-duty zero-emission vehicles (ZEV) in Canada,
with the goal of achieving 100% ZEV sales by 2035. Due to this mandate, the demand for these
vehicles is growing quickly among consumers and fleets. With this escalating demand, the need for
skilled workers to maintain and repair these vehicles is also increasing.

In industrial and resource sectors, there is pressure to move towards increased electrification of
industrial processes. Many industrial and commercial facilities are also being upgraded to improve
energy efficiency in areas such as lighting systems, and new production processes and
technologies. There are also opportunities in carbon capture, utilization and storage (CCUS), as
well as the production and export of low-carbon hydrogen.

Trades in the service sector may also need to be aware of responsible sourcing, as well as efficient
use of products and materials. New ways of working better are always a part of the job.

There are fast-moving changes in guidelines, codes, regulations and specifications. Many are being
implemented for the purpose of energy efficiency and climate change. Those that affect specific trades
may be mentioned within the standard. Examples of these guidelines and legislation include:

15

The National Energy Code of Canada for Buildings (NECB).
The Canadian Net-Zero Emissions Accountability Act (CNZEAA).

programs that encourage sustainable building design and construction such as Leadership in
Energy and Environmental Design (LEED) and the Zero Carbon Building (ZCB) standards.

the Montreal Protocol for phasing out R22 refrigerants.
energy efficiency programs such as ENERGY STAR.

principles of the United Nations Declaration for the Rights of Indigenous Peoples pertaining to
energy sector development.
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Apprentices and tradespeople need to increase their climate literacy and reinforce their own
understanding of energy issues and environmental practices. It is important for them to understand why
these changes are happening and their effect on trades’ work. While individual tradespeople and
apprentices may not be able to choose certain elements like; the architectural design of buildings,
building material selection, regulatory requirements, use of electric vehicles and technologies, they must
understand the impact of using these elements in their work. Impacts include using environmentally
friendly products and following requirements related to the disposal and recycling of materials.

In apprenticeship, as well as in ongoing professional development, employers and instructors should
encourage learning about these concepts, why they are important, how they are implemented, and the
overarching targets they are aiming to achieve.

All'in all, it’s about doing the work better and building a better world.
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Industry Expected Performance

All tasks must be performed according to the applicable jurisdictional codes and standards. All health and
safety standards must be respected and observed. Work should be performed efficiently and to a high
quality without material waste or environmental damage. All requirements of employers, engineers,
designers, manufacturers, clients and quality control policies must be met. At a journeyperson level of
performance, all tasks must be done with minimal direction and supervision. As a journeyperson
progresses in their career there is an expectation they continue to upgrade their skills and knowledge to

maintain pace with industry and promote continuous learning in their trade through mentoring of
apprentices.
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Language Requirements

It is expected that journeypersons are able to understand and communicate in either English or French,
which are Canada’s official languages. English or French are the common languages of business as well
as languages of instruction in apprenticeship programs.
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Pie Chart
of Red Seal Examination

Weightings

MWA A Performs common occupational skills 7%
MWA B Services, diagnoses and repairs engines and supporting systems 15%
MWA C Services, diagnoses and repairs steering, suspension, brake and 129
undercarriage systems, and wheel assemblies °
MWA D Services, diagnoses and repairs electrical and electronic systems 19%
MWA E Services, diagnoses and repairs drivetrain systems 12%
MWA F Services, diagnoses and repairs environmental control systems 7%
MWA G Services, diagnoses and repairs hydraulic, hydrostatic and pneumatic 18%
systems °
MWA H Services, diagnoses and repairs structural components, operator stations, 79
attachments and accessories °
MWA | Services, diagnoses and repairs hybrid and all-electric equipment 3%

This pie chart represents a breakdown of the interprovincial Red Seal examination. Percentages are
based on the collective input from workers from the trade from across Canada. The Task Matrix on the
next pages indicates the breakdown of tasks and sub-tasks within each Major Work Activity and the
breakdown of questions assigned to the Tasks. The Interprovincial examination for this trade has

135 questions.
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Heavy Duty Equipment Technician
Task Matrix and Weightings

A - Performs common occupational skills

Task A-1 Performs safety-related
functions

29%)

A-1.01 Performs hazard
analysis

A-1.02 Maintains safe work
environment

A-1.03 Uses personal
protective equipment (PPE)
and safety equipment

A-1.04 Implements safety
protocols for hybrid and all-
electric equipment and
attachments

Task A-2 Uses and maintains tools and
equipment
33%

A-2.01 Uses hand, power,
measuring, testing and
diagnostic tools

A-2.02 Uses shop equipment

A-2.03 Uses access
equipment

A-2.04 Uses hoisting, rigging,

A-2.05 Uses welding

A-2.06 Uses heating and

lifting, cribbing and blocking equipment cutting equipment
equipment
A-2.07 Uses electronic service
tools and systems for
diagnostics and programming
Task A-3 Performs routine work A-3.01 Uses documentation A-3.02 Prepares job action A-3.03 Maintains fluids and
practices and reference materials plan lubricants
A-3.04 Services hoses, tubing, || A-3.05 Services bearings and A-3.06 Uses fasteners and
piping and fittings seals sealing materials
A-3.07 Services safety A-3.08 Performs operational
features check-out
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Task A-4 Uses communication and
mentoring techniques

A-4.01 Uses communication
techniques

A-4.02 Uses mentoring
techniques

B - Services, diagnoses and repairs engines and supporting

systems

Task B-5 Services, diagnoses and
repairs base engines

14%

Task B-6 Services, diagnoses and
repairs lubrication systems

Task B-7 Services, diagnoses and
repairs intake systems

Task B-8 Services, diagnoses and
repairs exhaust systems

Task B-9 Services, diagnoses and
repairs engine management systems

Task B-10 Services, diagnoses and
repairs fuel delivery systems

Task B-11 Services, diagnoses and
repairs emission control systems

B-5.01 Services base engines

B-5.02 Diagnoses base
engines

B-5.03 Repairs base engines

B-6.01 Services lubrication
systems

B-6.02 Diagnoses lubrication
systems

B-6.03 Repairs lubrication
systems

B-7.01 Services intake
systems

B-7.02 Diagnoses intake
systems

B-7.03 Repairs intake
systems

B-8.01 Services exhaust B-8.02 Diagnoses exhaust B-8.03 Repairs exhaust
systems systems systems

B-9.01 Services engine B-9.02 Diagnoses engine B-9.03 Repairs engine
management systems management systems management systems

B-10.01 Services fuel delivery
systems

B-10.02 Diagnoses fuel
delivery systems

B-10.03 Repairs fuel delivery
systems

B-11.01 Services emission
control systems

B-11.02 Diagnoses emission
control systems

B-11.03 Repairs emission
control systems

21
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Task B-12 Services, diagnoses and
repairs cooling systems

B-12.01 Services cooling
systems

B-12.02 Diagnoses cooling
systems

B-12.03 Repairs cooling
systems

C - Services, diagnoses and repairs steering, suspension, brake

and undercarriage systems, and wheel assemblies

12%

Task C-13 Services, diagnoses and
repairs steering systems

22%

Task C-14 Senrvices, diagnoses and
repairs suspension systems

Task C-15 Services, diagnoses and
repairs brake systems

Task C-16 Services, diagnoses and
repairs undercarriage systems

Task C-17 Senrvices, diagnoses and

C-13.01 Services steering
systems

C-13.02 Diagnoses steering
systems

C-13.03 Repairs steering
systems

C-14.01 Services suspension
systems

C-14.02 Diagnoses
suspension systems

C-14.03 Repairs suspension
systems

C-15.01 Services brake
systems

C-15.02 Diagnoses brake
systems

C-15.03 Repairs brake
systems

C-16.01 Services
undercarriage systems

C-16.02 Diagnoses
undercarriage systems

C-16.03 Repairs
undercarriage systems

C-17.01 Services wheel

C-17.02 Diagnoses wheel

C-17.03 Repairs wheel

repairs wheel assemblies assemblies assemblies assemblies
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D - Services, diagnoses and repairs electrical and electronic

systems

Task D-18 Services, diagnoses and
repairs charging systems
19%

Task D-19 Services, diagnoses and
repairs starting systems

Task D-20 Services, diagnoses and
repairs battery systems

Task D-21 Services, diagnoses and
repairs electrical components

23%)

Task D-22 Services, diagnoses and
repairs equipment management
systems and electronic components

26%]

D-18.01 Services charging
systems

D-18.02 Diagnoses charging
systems

D-18.03 Repairs charging
systems

D-19.01 Services starting
systems

D-19.02 Diagnoses starting
systems

D-19.03 Repairs starting
systems

D-20.01 Services battery D-20.02 Diagnoses battery D-20.03 Repairs battery
systems systems systems

D-21.01 Services electrical D-21.02 Diagnoses electrical D-21.03 Repairs electrical
components components components

D-22.01 Services equipment
management systems and
electronic components

D-22.02 Diagnoses equipment
management systems and
electronic components

D-22.03 Repairs equipment
management systems and
electronic components

E - Services, diagnoses and repairs drivetrain systems

Task E-23 Services, diagnoses and
repairs clutches

Task E-24 Services, diagnoses and
repairs torque converters, fluid couplers
and hydraulic retarders

Task E-25 Services, diagnoses and
repairs manual transmissions and
transfer cases

E-23.01 Services clutches

E-23.02 Diagnoses clutches

E-23.03 Repairs clutches

E-24.01 Services torque
converters, fluid couplers and
hydraulic retarders

E-24.02 Diagnoses torque
converters, fluid couplers and
hydraulic retarders

E-24.03 Repairs torque
converters, fluid couplers and
hydraulic retarders

E-25.01 Services manual
transmissions and transfer
cases

E-25.02 Diagnoses manual
transmissions and transfer
cases

E-25.03 Repairs manual
transmissions and transfer
cases

23
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Task E-26 Services, diagnoses and
repairs automatic and powershift
transmissions

Task E-27 Services, diagnoses and
repairs driveline systems

Task E-28 Services, diagnoses and
repairs drive axles and differentials

Task E-29 Services, diagnoses and
repairs final drive systems

E-26.01 Services automatic
and powershift transmissions

E-26.02 Diagnoses automatic
and powershift transmissions

E-26.03 Repairs automatic
and powershift transmissions

E-27.01 Services driveline
systems

E-27.02 Diagnoses driveline
systems

E-27.03 Repairs driveline
systems

E-28.01 Services drive axles
and differentials

E-28.02 Diagnoses drive axles
and differentials

E-28.03 Repairs drive axles
and differentials

E-29.01 Services final drive
systems

E-29.02 Diagnoses final drive
systems

E-29.03 Repairs final drive
systems

F - Services, diagnoses and repairs environmental control systems

Task F-30 Services, diagnoses and
repairs heating systems

29%)

Task F-31 Senvices, diagnoses and
repairs ventilation and filtration
systems

Task F-32 Services, diagnoses and
repairs air conditioning systems

Task F-33 Senvices, diagnoses and
repairs sound suppression systems

F-30.01 Services heating
systems

F-30.02 Diagnoses heating
systems

F-30.03 Repairs heating
systems

F-31.01 Services ventilation
and filtration systems

F-31.02 Diagnoses ventilation
and filtration systems

F-31.03 Repairs ventilation
and filtration systems

F-32.01 Services air
conditioning systems

F-32.02 Diagnoses air
conditioning systems

F-32.03 Repairs air
conditioning systems

F-33.01 Services sound
suppression systems

F-33.02 Diagnoses sound
suppression systems

F-33.03 Repairs sound
suppression systems
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G - Services, diagnoses and repairs hydraulic, hydrostatic and

pneumatic systems

18%

Task G-34 Services, diagnoses and
repairs hydraulic systems

Task G-35 Services, diagnoses and
repairs hydrostatic systems

Task G-36 Services, diagnoses and
repairs pneumatic systems

G-34.01 Services hydraulic
systems

G-34.02 Diagnoses hydraulic
systems

G-34.03 Repairs hydraulic
systems

G-35.01 Services hydrostatic
systems

G-35.02 Diagnoses
hydrostatic systems

G-35.03 Repairs hydrostatic
systems

G-36.01 Services pneumatic
systems

G-36.02 Diagnoses pneumatic
systems

G 36.03 Repairs pneumatic
systems

H - Services, diagnoses and repairs structural components,

operator stations, attachments and accessories

Task H-37 Services, diagnoses and
repairs structural components

Task H-38 Services, diagnoses and
repairs operator station components

Task H-39 Services, diagnoses and
repairs attachments and accessories

H-37.01 Services structural
components

H-37.02 Diagnoses structural
components

H-37.03 Performs mechanical
repairs on structural
components

H-38.01 Services operator
station components

H-38.02 Diagnoses operator
station components

H-38.03 Repairs operator
station components

H-39.01 Services
attachments and accessories

H-39.02 Diagnoses
attachments and accessories

H-39.03 Repairs attachments
and accessories

H-39.04 Installs attachments
and accessories
25 Red Seal Occupational Standard - Heavy Duty Equipment Technician




| - Services, diagnoses and repairs hybrid and all-electric

equipment

Task I-40 Services, diagnoses and
repairs hybrid equipment
53%]

Task I-41 Services, diagnoses and
repairs all-electric equipment

1-40.01 Services hybrid
equipment

1-40.02 Diagnoses hybrid
equipment

1-40.03 Repairs hybrid
equipment

1-41.01 Services all-electric
equipment

1-41.02 Diagnoses all-electric
equipment

1-41.03 Repairs all-electric
equipment
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Harmonization of Apprenticeship Training

Provincial and territorial apprenticeship authorities are each responsible for their respective
apprenticeship programs. In the spirit of continual improvement, and to facilitate mobility among
apprentices in Canada, participating authorities have agreed to work towards harmonizing certain aspects
of their programs where possible. After consulting with their stakeholders in the trade, they have reached
consensus on the following elements. Note that implementation of these elements may vary from
jurisdiction to jurisdiction, depending on their own circumstances. For more information on the
implementation in any province and territory, please contact that jurisdiction’s apprenticeship authority.

1. Trade name
The official Red Seal name for this trade is Heavy Duty Equipment Technician.

2. Number of Levels of Apprenticeship
The number of levels of technical training recommended for this trade is four (4).

3. Total Training Hours
The total hours of training, including both on-the-job and in-school training for this trade is 7200.

4. Sequencing Topics and Related Sub-tasks

The topic titles in the table below are placed in a column for each apprenticeship level for technical
training. Each topic is accompanied by the sub-tasks and their reference number. The topics in the grey
shaded cells represent those that are covered “in context” with other training in the subsequent years.

Level 1 Level 2 Level 3 Level 4
(Trade Specific
Level)
[ Context || Context || Context |
Common Common Common
Occupational Skills Occupational Skills Occupational Skills
. . Tools and
Tools and Equipment || Tools and Equipment Equipment
Routine Work Routine Work Routine Work
Activities Activities Activities
Operator Station Operator Station Operator Station
Components Components Components
Attachments and Attachments and
Accessories Accessories
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Level 1

Common
Occupational Skills
1.01 Performs hazard
analysis

1.02 Maintains safe
work environment
1.03 Uses personal
protective equipment
(PPE) and safety
equipment

1.04 Implements
safety protocols for
hybrid and all-electric
equipment and
attachments

Tools and
Equipment

2.01 Uses hand,
power, measuring,
testing and diagnostic
tools

2.02 Uses shop
equipment

2.03 Uses access
equipment

2.04 Uses hoisting,
rigging, lifting, cribbing
and blocking
equipment

2.05 Uses welding
equipment

2.06 Uses heating and
cutting equipment
2.07 Uses electronic
service tools and
systems for
diagnostics and
programming
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Level 3

Level 4
(Trade Specific
Level)




Level 1

Routine Work
Practices

3.01 Uses
documentation and
reference materials
3.02 Prepares job
action plan

3.03 Maintains fluids
and lubricants

3.04 Services hoses,
tubing, piping and
fittings

3.05 Services
bearings and seals
3.06 Uses fasteners
and sealing materials
3.07 Services safety
features

3.08 Performs
operational check-out

Communication
Techniques
4.01 Uses
communication
techniques
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Level 2

Base Engines

5.01 Services base
engines

5.02 Diagnoses base
engines

5.03 Repairs base
engines

Lubrication Systems
6.01 Services
lubrication systems
6.02 Diagnoses
lubrication systems
6.03 Repairs
lubrication systems

Intake Systems

7.01 Services intake
systems

7.02 Diagnoses intake
systems

7.03 Repairs intake
systems
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Level 3

Level 4
(Trade Specific
Level)

Mentoring
Techniques

4.02 Uses mentoring
techniques

Base Engines

5.02 Diagnoses base
engines

5.03 Repairs base
engines

Lubrication Systems
6.02 Diagnoses
lubrication systems
6.03 Repairs
lubrication systems

Intake Systems

7.02 Diagnoses intake
systems

7.03 Repairs intake
systems




Level 1

30

Level 2

Exhaust Systems
8.01 Services exhaust
systems

8.02 Diagnoses
exhaust systems

8.03 Repairs exhaust
systems

Engine Management
Systems

9.01 Services engine
management systems
9.02 Diagnoses
engine management
systems

9.03 Repairs engine
management systems

Fuel Delivery
Systems

10.01 Services fuel
delivery systems
10.02 Diagnoses fuel
delivery systems
10.03 Repairs fuel
delivery systems

Emission Control
Systems

11.01 Services
emission control
systems

11.02 Diagnoses
emission control
systems

11.03 Repairs
emission control
systems

Cooling Systems
12.01 Services cooling
systems

12.02 Diagnoses
cooling systems

12.03 Repairs cooling
systems

Red Seal Occupational Standard - Heavy Duty Equipment Technician

Level 3

Level 4
(Trade Specific
Level)

Exhaust Systems
8.02 Diagnoses
exhaust systems
8.03 Repairs exhaust
systems

Engine Management
Systems

9.01 Services engine
management systems
9.02 Diagnoses
engine management
systems

9.03 Repairs engine
management systems

Fuel Delivery
Systems

10.01 Services fuel
delivery systems
10.02 Diagnoses fuel
delivery systems
10.03 Repairs fuel
delivery systems

Emission Control
Systems

11.01 Services
emission control
systems

11.02 Diagnoses
emission control
systems

11.03 Repairs
emission control
systems

Cooling Systems
12.02 Diagnoses
cooling systems
12.03 Repairs cooling
systems




Level 1

Steering Systems
13.01 Services
steering systems
13.02 Diagnoses
steering systems
13.03 Repairs steering
systems

Suspension Systems
14.01 Services
suspension systems
14.02 Diagnoses
suspension systems
14.03 Repairs
suspension systems

Brake Systems
15.01 Services brake
systems

15.02 Diagnoses
brake systems

15.03 Repairs brake
systems

Undercarriage
Systems

16.01 Services
undercarriage
systems

16.02 Diagnoses
undercarriage
systems

16.03 Repairs
undercarriage
systems

Wheel Assemblies
17.01 Services wheel
assemblies

17.02 Diagnoses
wheel assemblies
17.03 Repairs wheel
assemblies

Charging Systems
18.01 Services
charging systems
18.02 Diagnoses
charging systems
18.03 Repairs
charging systems

Level 2

Charging Systems
18.02 Diagnoses
charging systems
18.03 Repairs
charging systems
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Level 3

Level 4
(Trade Specific
Level)

Steering Systems
13.01 Services
steering systems
13.02 Diagnoses
steering systems
13.03 Repairs steering
systems

Suspension Systems
14.01 Services
suspension systems
14.02 Diagnoses
suspension systems
14.03 Repairs
suspension systems

Brake Systems
15.01 Services brake
systems

15.02 Diagnoses
brake systems

15.03 Repairs brake
systems

Undercarriage
Systems

16.02 Diagnoses
undercarriage
systems

16.03 Repairs
undercarriage
systems

Wheel Assemblies
17.02 Diagnoses
wheel assemblies
17.03 Repairs wheel
assemblies




Level 1

Starting Systems
19.01 Services
starting systems
19.02 Diagnoses
starting systems
19.03 Repairs starting
systems

Battery Systems
20.01 Services battery
systems

20.02 Diagnoses
battery systems

20.03 Repairs battery
systems

Electrical
Components

21.01 Services
electrical components
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Level 2

Starting Systems
19.02 Diagnoses
starting systems
19.03 Repairs starting
systems

Electrical
Components

21.01 Services
electrical components
21.02 Diagnoses
electrical components
21.03 Repairs
electrical components

Clutches

23.01 Services
clutches

23.02 Diagnoses
clutches

23.03 Repairs clutches
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Level 3 Level 4
(Trade Specific
Level)

Equipment Equipment
Management Management
Systems and Systems and
Electronic Electronic
Components Components
22.01 Services 22.02 Diagnoses
equipment equipment

management systems
and electronic
components

22.03 Repairs
equipment
management systems
and electronic
components

management systems
and electronic
components

Clutches

23.02 Diagnoses
clutches

23.03 Repairs clutches




Level 1
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Level 2

Torque Converters,
Fluid Couplers and
Hydraulic Retarders
24.01 Services torque
converters, fluid
couplers and hydraulic
retarders

24.02 Diagnoses
torque converters, fluid
couplers and hydraulic
retarders

24.03 Repairs torque
converters, fluid
couplers and hydraulic
retarders

Manual
Transmission and
Transfer Cases
25.01 Services manual
transmissions and
transfer cases

25.02 Diagnoses
manual transmissions
and transfer cases
25.03 Repairs manual
transmissions and
transfer cases

Automatic and
Powershift
Transmissions
26.01 Services
automatic and
powershift
transmissions
26.02 Diagnoses
automatic and
powershift
transmissions
26.03 Repairs
automatic and
powershift
transmissions

Driveline Systems
27.01 Services
driveline systems
27.02 Diagnoses
driveline systems
27.03 Repairs
driveline systems
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Level 3

Level 4
(Trade Specific
Level)

Torque Converters,
Fluid Couplers and
Hydraulic Retarders
24.02 Diagnoses
torque converters, fluid
couplers and hydraulic
retarders

24.03 Repairs torque
converters, fluid
couplers and hydraulic
retarders

Manual
Transmission and
Transfer Cases
25.02 Diagnoses
manual transmissions
and transfer cases
25.03 Repairs manual
transmissions and
transfer cases

Automatic and
Powershift
Transmissions
26.02 Diagnoses
automatic and
powershift
transmissions
26.03 Repairs
automatic and
powershift
transmissions

Driveline Systems
27.02 Diagnoses
driveline systems
27.03 Repairs
driveline systems




Level 1

Heating Systems
30.01 Services
heating systems
30.02 Diagnoses
heating systems
30.03 Repairs heating
systems

Ventilation and
Filtration Systems
31.01 Services
ventilation and
filtration systems
31.02 Diagnoses
ventilation and
filtration systems
31.03 Repairs
ventilation and
filtration systems

Air Conditioning
Systems

32.01 Services air
conditioning systems
32.02 Diagnoses air
conditioning systems
32.03 Repairs air
conditioning systems
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Level 2

Drive Axles and
Differentials

28.01 Services drive
axles and differentials
28.02 Diagnoses drive
axles and differentials
28.03 Repairs drive
axles and differentials

Final Drive Systems
29.01 Services final
drive systems

29.02 Diagnoses final
drive systems

29.03 Repairs final
drive systems
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Level 3

Level 4
(Trade Specific
Level)

Drive Axles and
Differentials

28.02 Diagnoses drive
axles and differentials
28.03 Repairs drive
axles and differentials

Final Drive systems
29.02 Diagnoses final
drive systems

29.03 Repairs final
drive systems

Heating Systems
30.02 Diagnoses
heating systems
30.03 Repairs heating
systems

Ventilation and
Filtration Systems
31.02 Diagnoses
ventilation and
filtration systems
31.03 Repairs
ventilation and
filtration systems

Air Conditioning
Systems

32.02 Diagnoses air
conditioning systems
32.03 Repairs air
conditioning systems




Level 1

Sound Suppression
Systems

33.01 Services sound
suppression systems
33.02 Diagnoses
sound suppression
systems

33.03 Repairs sound
suppression systems

Hydraulic Systems
34.01 Services
hydraulic systems

Pneumatic Systems
36.01 Services
pneumatic systems
36.02 Diagnoses
pneumatic systems
36.03 Repairs
pneumatic systems

Structural
Components

37.01 Services
structural components

Operator Station
Components
38.01 Services
operator station
components
38.02 Diagnoses
operator station
components
38.03 Repairs
operator station
components
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Level 2

Hydraulic Systems
34.03 Repairs
hydraulic systems

Hydrostatic Systems
35.01 Services
hydrostatic systems

Structural
Components

37.02 Diagnoses
structural components
37.03 Performs
mechanical repairs on
structural components
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Level 3

Level 4
(Trade Specific
Level)

Sound Suppression
Systems

33.02 Diagnoses
sound suppression
systems

33.03 Repairs sound
suppression systems

Hydraulic Systems
34.02 Diagnoses
hydraulic systems

Hydrostatic Systems
35.03 Repairs
hydrostatic systems

Hydrostatic Systems
35.02 Diagnoses
hydrostatic systems

Pneumatic Systems
36.01 Services
pneumatic systems
36.02 Diagnoses
pneumatic systems
36.03 Repairs
pneumatic systems




Level 1

36

Level 2

Attachments and
Accessories
39.01 Services
attachments and
accessories
39.02 Diagnoses
attachments and
accessories
39.03 Repairs
attachments and
accessories
39.04 Installs
attachments and
accessories
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Level 3

Level 4
(Trade Specific
Level)

Hybrid Equipment
40.01 Services hybrid
equipment

Hybrid Equipment
40.01 Services hybrid
equipment

40.02 Diagnoses
hybrid equipment
40.03 Repairs hybrid

equipment
All-electric All-electric
Equipment Equipment

41.01 Services all-
electric equipment

41.01 Services all-
electric equipment
41.02 Diagnoses all-
electric equipment
41.03 Repairs all-
electric equipment




Major Work Activity A
Performs common occupational skills

Task A-1 Performs safety-related functions

Task Descriptor

Heavy duty equipment technicians perform hazard analysis before starting any task. They create and
maintain a safe work environment to ensure safety of personnel and equipment. They must wear

personal protective equipment (PPE), use safety equipment, and follow manufacturers’ service
information when performing certain tasks.

Heavy duty equipment technicians are increasingly working on electric motors, inverters, converters, high-
voltage batteries and associated support systems in hybrid and all-electric equipment and attachments.
Safety is of paramount importance due to the risk of electrocution when working with high voltages.

m Performs hazard analysis

NL NS PE NB QcC ON mMB SK AB BC NT YT NU

yes yes yes yes yes yes yes yes yes yes NV NV NV

Performance Criteria Evidence of Attainment
A-1.01.01P perform safety inspection of equipment field-level hazard assessment is
and surrounding work area completed according to company policies

and procedures, and manufacturers’
service information

A-1.01.02P identify hazards hazards when working on equipment
systems are identified according to
manufacturers' service information,
and by performing sensory inspection of
equipment and worksite

A-1.01.03P document hazards hazards are documented according to
company policies and procedures

A-1.01.04P identify hazardous materials hazardous materials are identified,
labelled and documented according to
jurisdictional regulations

A-1.01.05P identify location of workplace safety location of workplace safety equipment
equipment and emergency phone and emergency phone numbers are
numbers identified
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A-1.01.06P identify PPE and safety equipment PPE and safety equipment required for
required task is identified according to company
policies and procedures, manufacturers'
service information and jurisdictional
regulations

A-1.01.07 report hazards hazards are reported to supervisor
according to company policies and
procedures

Range of Variables

manufacturers’ service information includes: specifications, recommendations, procedures, standards
hazards include: air lines, light cords, broken equipment, fluids and gases under high pressure, ceiling
heights, overhead wires, uneven surfaces, crush/pinch points, energized equipment, noise level, air
quality, flammable and explosive materials

hazardous materials include: chemicals, refrigerants, high-pressure gases, fluids, fuels, lubricants,
airborne contaminates, toxic gasses

jurisdictional regulations include: Occupational Health and Safety (OH&S), Workplace Hazardous
Materials Information System (WHMIS) (labels, training, Safety Data Sheet [SDS]), Transportation of
Dangerous Goods (TDG)

workplace safety equipment includes: safety stations, first-aid kits, eyewash stations, fire extinguishing
equipment, anti-spill kits, PPE, automated external defibrillator (AED), ventilation equipment

Knowledge

Learning Outcomes Learning Objectives
A-1.01.01L demonstrate knowledge of hazard describe procedures to perform hazard
analysis procedures analysis

identify potential hazards, and describe
steps to mitigate risk

identify hazards that require use of PPE
and safety equipment

identify hazardous materials, and
describe their characteristics and
applications

A-1.01.02L demonstrate knowledge of certification identify and describe jurisdictional
and regulatory requirements pertainingto  regulations related to hazard analysis
hazard analysis

Range of Variables

hazards include: air lines, light cords, broken equipment, fluids and gases under high pressure, ceiling
heights, overhead wires, uneven surfaces, crush/pinch points, energized equipment, noise level, air
quality, flammable and explosive materials

jurisdictional regulations include: Occupational Health and Safety (OH&S), Workplace Hazardous
Materials Information System (WHMIS) (labels, training, Safety Data Sheet [SDS]), Transportation of
Dangerous Goods (TDG)

workplace safety equipment includes: safety stations, first-aid kits, eyewash stations, fire extinguishing
equipment, anti-spill kits, PPE, automated external defibrillator (AED), ventilation equipment
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m Maintains safe work environment

NL NS PE NB QcC ON mMB SK AB BC NT Y1 NU

yes yes yes yes yes yes yes yes yes yes NV NV NV

Performance Criteria

Evidence of Attainment

A-1.02.01P handle, store, recycle and dispose of hazardous materials are handled,
hazardous materials stored, recycled and disposed of
according to company policies and
procedures, and jurisdictional
regulations
A-1.02.02P mitigate risks associated with hazards hazards are mitigated according to
company policy and procedures, industry
best practices and jurisdictional
regulations
A-1.02.03P perform housekeeping duties housekeeping duties are performed
according to company policies and
procedures
A-1.02.04P use ventilation equipment to extract and