SKILLED Be

Personal Record Book

Marine Mechanical Technician



This is your Record Book!

DO NOT SUBMIT TO
SKILLEDTRADESBC

This is not required to achieve certification

o Itis arecord of your progress towards
achieving certification in the trade

o It provides a record of your experience

e Itis your responsibility to keep it up-to-
date

e Take it with you if you change employers

Note: Employers and supervisors are not
responsible for keeping your Record Book
up-to-date. They are responsible for sign-off
of hours and sign-off of competencies once
you have achieved the required level of skills
and knowledge.



APPRENTICE IDENTIFICATION

Trade: MARINE MECHANICAL TECHNICIAN

Legal First Name: Legal Last Name:

Suite Number: |Street Number and Name:

City: Province: Postal Code:

Telephone Number: Email Address:

Work Safely!

A safe work attitude contributes to an accident free environment.
Accident prevention and safe working conditions are the responsibility
of both employers and employees.

Wear the required personal protective equipment, follow safe work
practices and follow all safety regulations applicable to specific job
activities.

Employer’s responsibilities:

Provide and maintain safety equipment and protective devices
Ensure proper safe work clothing is worn

Enforce safe work procedures

Provide safeguards for machinery, equipment and tools

Observe all accident prevention regulations

Train employees in safe use and operation of equipment

Employee’s responsibilities:

e Work in accordance with the safety regulations pertaining to job
environment

e Work in such a way as not to endanger themselves or fellow workers.
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EMPLOYER INFORMATION

Originating Employer

Start Date: End Date:

Employer:

Contact Person:

Address: Phone:
Email:
Fax:

Supervisor/Journeyperson 1: *TWID #:
Phone:
Email:

Supervisor/Journeyperson 2: TWID #:
Phone:
Email:

*TWID # - Trade Worker Identification Number

Ifyou have more than one employer during your apprenticeship, record the information for subsequent
employers on the following page(s).

If your job ends or you change employers...
Before leaving your place of employment:

o Have your sponsor update your Work Based Training hours on their
SkilledTradesBC Portal account.

o Update Record of Competencies with your supervisor.

o Confirm with your employer that your workplace hours have been reported to
SkilledTradesBC, and if possible get a copy of all Work-Based Training Hours
reports submitted.

o Notify SkilledTradesBC of the change in your employment by submitting an Online
Registration Requestwith your new employer on the SkilledTradesBC Portal.

When re-employed...
You must be registered with your new employer before submitting any work-based
training hours to SkilledTradesBC.
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Subsequent Employers

Start Date: End Date:

Employer:

Contact Person:

Address: Phone:
Email:
Fax:

Supervisor/Journeyperson 1: TWID #:
Phone:
Email:

Supervisor/Journeyperson 2: TWID #:
Phone:
Email:

Subsequent Employers

Start Date: End Date:

Employer:

Contact Person:

Address: Phone:
Email:
Fax:

Supervisor/Journeyperson 1: TWID #:
Phone:
Email:

Supervisor/Journeyperson 2: TWID #:
Phone:
Email:
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WORKPLACE HOURS

Instructions

Make an entry in this section each time your hours are reported to
SkilledTradesBC.

1. Get a copy of the Workplace Hours Reportfrom your employer.
2. Fill in the dates of the reporting period and the hours reported.
3. Enter your employer name, address and phone number.

4. Keep your Record Book in a safe place.

Workplace Hours

Workplace hours must be submitted to SkilledTradesBC by
your employer on a regular basis. Your hours should be
reported at least every six months; however, every three
months is preferred.

At the beginning of your apprenticeship discuss the frequency
of reporting with your employer.

Keeping Workplace hours up-to-date in your Record Book
gives you the tools to better manage your apprenticeship. It
provides you with the opportunity to:

¢ Follow up with your employer each reporting period to
ensure your hours are reported on a regular basis.

e Discuss your progress with your direct
supervisor/journeyperson on a regular basis.
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RECORD OF COMPETENCIES

Instructions

The Record of Competencies is filled out and signed-off by the
journeyperson supervising your work.

1. Know what skills are expected at each level of the program.

2. Ask the journeyperson to sign off on the competency when you have
acquired the skills and are able to perform the task without
supervision.

3. If the journeyperson agrees that you have the required skills, he/she
will:

— Record the date that the competency was achieved
— Sign off on the competency
— Enter his/her Trades Worker Identification Number (TWID #)

What is a Record of Competencies?

The Record of Competencies lists all competencies you should be knowledgeable in prior to
receiving your certification. Keeping this section up to date will allow you to track your progress
towards certification and demonstrate proficiency in the skills within the scope of your trade.
Completion of the entire program should result in you becoming a skilled and knowledgeable
journeyperson.

¢ Refer to this section periodically to ensure you are getting the work experience you need.

e Use the competencies as a guide to ensure work tasks are assigned so that you acquire the skills
and knowledge required to be successful in the trade.

Review the Record of Competencies on a regular basis with your direct supervisor/journeyperson to
ensure they have been completed.

Program Outline

The Program Outline provides detailed information on the scope of knowledge and skills expected
at each level of the program, further defining the competencies listed in the Record Book. The
Program Outline is a great resource for developing a training plan.

Download from: https://skilledtradesbc.ca/marine-mechanical-technician

Apprenticeship Toolkit
For general information on apprenticeship and tips for navigating the apprenticeship system in BC
visit SkilledTradesBC'’s website to learn about the apprenticeship basics.
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LEVEL 1
IMPORTANT!

Download the Program Outline!
https://skilledtradesbc.ca/marine-mechanical-technician

Read the competency tables
Some competencies are taught in many levels
For detailed information about that competency, go to the Program Outline

THEORY

LINE A: OCCUPATIONAL SKILLS

Describe the principles of FRP construction techniques, especially with regard to
factors that influence or are influenced by mechanical installations

Describe the principles of steel and aluminum construction techniques,
especially with regard to factors that influence or are influenced by mechanical
installations

Describe the function and use of common trade measurement tools

Describe engine overhaul tools and their use

Describe the elements of safe working practices in a marine industry workplace

Describe common hazards and risks of accident/injury in a marine industry
workplace

Describe WHMIS, labelling of hazardous materials, and use of MSDS documents

Describe safe handling and labelling hazardous materials commonly found in the
recreational marine industry workplace

Describe the reasons and use of personal protection gear for prevention of injury
or illness from exposure to hazardous materials by inhalation and skin contact

Describe the use of eye protection and hearing protection gear

Describe the nature and stages of fire development and correct procedures to
follow upon the event of a workplace fire

Describe the use of smothering, water and fire extinguishers for suppressing a
workplace fire

Describe the common hazards related to working in confined spaces in typical
marine industry settings and proper safe working procedures
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Describe the hazards associated with falling into deep water and safety
precautions for working around water

Describe lockout/tagging procedures to prevent personal injury or equipment
damage from inadvertent starting or energizing of shop power equipment

Describe lockout/tagging procedures to prevent personal injury or equipment
damage from inadvertent starting of engines or activation of machinery

Describe tagging procedures to prevent inadvertent use of a vessel or systems
when critical components or alarms are inoperable

Describe the use of common vessel hauling equipment

Describe the methods and techniques for blocking vessels on shore

Describe the procedures, equipment and techniques for lifting engines and other
heavy equipment in and out of vessels

Describe the correct procedures for winterizing and laying up engines, peripheral
equipment and other vessel systems

Describe the proper and legal procedures for disposing of hazardous materials
commonly found in the marine industry workplace

Describe procedures for dealing with accidental spills in the workplace or in the
water

Describe emerging emissions control regulation related to marine engines

Describe the typical procedures for commissioning new engines pre-start, initial
starting and post-start

Describe typical procedures for conducting sea trials following commissioning of
new engines or repair work

Describe the basic elements of vessel types, hull forms, performance, stability and
propulsion system configurations

Describe the common sources of technical data related to the trade and their
means of access

Describe the use of browsers and search engines to access technical and
manufacturers’ information on the internet

Describe the reasons for industrial standards, how they are applied in the
workplace and what organizations provide standards related to the trade

Describe common fasteners used in the marine mechanical workplace

Describe the principles of FRP construction techniques, especially with regard to
factors that influence or are influenced by mechanical installations
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Describe the principles of steel and aluminum construction techniques,
especially with regard to factors that influence or are influenced by mechanical
installations

Describe common FRP resins and reinforcements, their use and cure factors

Describe basic gel coat repair procedures

Describe the types and uses of adhesives, sealants, bedding compounds and
epoxy for typical applications in the marine workplace

Describe the types and uses of cleaners, de-greasing agents and cleaning solvents
for typical applications in the marine workplace

Describe the properties, identification and use of engine oils used in marine
equipment

Describe the properties, identification and use of transmission fluids and gear oils
used in marine equipment

Describe the properties and uses of greases for marine equipment

Describe the properties and use of coolants in marine engine cooling systems

Describe the properties of engine coolants, assessment of coolant properties and
procedures for changing coolant

Describe common problems with engine and drive train lubricants and basic on-
site tests for diagnosing problems

Describe techniques for taking oil samples for lab tests

Interpret lab test reports

Describe the techniques and procedures for changing engine oil/filters,
transmission oil and gear oil

LINE B: VESSEL SYSTEMS

Describe the sizing, locating and safety standards considerations for the
installation of thru-hulls in all vessels

Describe the correct materials used and procedures for thru-hull installations in
RFP, metal and wood hulls

Describe types, selection considerations and components of natural draft, forced
air and hot water cabin heating systems

Describe proper installation considerations and procedures for installing natural
draft, forced air and hot water cabin heating systems
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Describe the principles of refrigeration theory, components of refrigeration
systems and refrigeration equipment commonly found on recreational vessels

Describe the characteristics of propane gas and safety considerations

Describe common regulatory codes and standards

Describe safe installations of storage tanks and fuel supply lines

Describe the selection, location and installation considerations for installing
davits and hoists in FRP, metal or wood vessels

Describe the installation of davits and hoists, power hook up and rigging
requirements

Describe the function and selection of electric and hydraulic anchor windlasses

Describe the installation techniques and power/control hook-ups for anchor
windlasses

Describe typical fire suppression equipment installed on recreational vessels and
common inspection procedures

Describe safety hazards associated with fire suppression equipment and safe lock
out procedures

Describe the function and operation of rudders, quadrants, tubes, glands and
typical cable operated steering systems

Describe diagnosing, servicing and repair of rudders, glands and cable systems

Describe the function, components and installation of fresh water plumbing
systems

Describe the function, components and installation of waste water plumbing
systems

Describe the theory and basic operation of desalination systems

Describe the major components of desalination systems and their operation

Describe typical diagnosing, routine service and storage procedures for
desalinators

Describe the function, components and installation considerations for manual,
powered and submersible pumps and switching equipment and system
installation considerations

Describe the correct procedures for installing manual and powered bilge pump
systems
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LINE C: HYDRAULIC EQUIPMENT

Describe theory, components and operation of modern 2-stroke outboard
engines

Describe theory, components and operation of modern 4-stroke outboard
engines

Describe hydraulic theory, hydraulic system pumps, valves, motors, cylinders,
hydraulic oil and power distribution systems

Describe the function and components of hydraulic steering systems, pumps,
helm stations, cylinders and steering system layouts for single and multiple
station installations

Describe diagnosing procedures and techniques for fault finding common
marine hydraulic system problems

Describe proper procedures for installing and servicing hydraulic motors and
cylinders for typical marine applications

LINE D: METAL WORKING

Describe the metals commonly found in the recreational marine industry, their
main properties and uses

Describe the basic metalworking operations, including cutting, drilling, tapping,
cutting threades, filing, grinding and bending in various common marine metals

Describe the common welding types and techniques and their application in the
marine industry workplace

Describe the principles and components of oxy-acetylene equipment

LINE E: ELECTRICAL

Describe AC and DC power

Describe Ohm’s law and relationships between voltage, current and resistance

Identify and describe symbols used in schematics for switches, lights, motors,
fuses/breakers, alarm senders/detectors, solenoids and gauges

Describe where, why and how to use continuity testers, test light, multi-meters
and amprobes

Describe types of DC storage batteries in common marine use

Describe battery applications, recharging, capacity and battery banks
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Describe battery charger types

Describe battery charging control and monitoring equipment

Describe inverters and charger/inverters installation procedures and diagnosing

Describe alternator operation and typical malfunctioning

Describe testing and diagnosing techniques

Describe the operation of engine starting systems, including starter motors,
solenoids and pre-heat

Describe common starter system problems and diagnosing techniques

Describe DC electrical circuit components and proper installation techniques

Describe the typical electrical system faults and symptoms of trouble on vessels

Describe the causes of galvanic corrosion, compatibility of metals in the marine
environment and steps commonly taken to prevent or reduce corrosion

Describe the function, components and installation techniques for typical engine
gauges, alarms and safety alarm systems in vessels, including heat detectors,
pressure detectors, fire and gas alarm systems, tachometers, fuel gauges and
bilge water alarms

Describe the function of self-contained AC generators and the criteria to be
considered when installing a new system

LINE F: ENGINE SUPPORT SYSTEMS

Describe fuel tank materials, construction and proper installation to ABYC
standards for gasoline and diesel installations

Describe fuel level sender and gauges, installation and diagnosing

Describe fuel tank plumbing, fuel lines and installation to ABYC standards

Describe the function and operations of mechanical and electric gasoline and
diesel fuel pumps

Describe the function and selection of gasoline and diesel fuel filters and water
separators

Describe the characteristics of gasoline and diesel fuel, additives and common
problems/solutions associated with contamination and deterioration
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LINE G: ENGINES

Describe the history, theory and operation of basic internal combustion engines

Describe and identify the types of engines commonly in use in the modern
marine industry

Describe the routine inspection of engines and engine function

LINE H: BOAT TRAILERS

Identify boat trailer components

Explain boat trailer component operation
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PRACTICAL

LINE A: OCCUPATIONAL SKILLS

Demonstrate the accurate use of common trade measurement tools

Use engine overhaul tools to disassemble and reassemble major engine
components

Demonstrate proper use of respirators, skin protection, eye and hearing
protection gear

Demonstrate the use of fire extinguishers to put out a fire in a supervised
firefighting demonstration setting

Tie common knots and secures vessels safely to docks

Demonstrate the safe use of heavy lifting equipment for lifting engines and other
heavy equipment in and out of vessels

Inspect engine hook-ups, perform engine pre-start procedures and complete
performance checks while vessel is under way

Demonstrate an ability to read and comprehend the terminology, technical data,
drawings, charts and graphs related to the trade

Select and use fasteners for typical applications on the job

Perform basic FRP structural repairs

Remove and replace coolant

Change engine oil/filters, transmission oil and gear oil

LINE B: VESSEL SYSTEMS

Install thru-hulls in FRP, metal and wood hulls

Diagnose, service and repair mechanical steering gear

Install and repair fresh water systems

Install and repair waste water systems

Install and service manual and powered bilge pump systems
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LINE C: HYDRAULIC EQUIPMENT

Install and service hydraulic steering systems, selecting and making up lines,
bleeding and diagnosing

Perform repair procedures for correcting typical hydraulic system problems

Perform proper procedures for installing and servicing hydraulic motors and
cylinders for typical marine applications

LINE D: METAL WORKING

Perform basic metalworking techniques with common marine metals

Use oxy-acetylene equipment safely to perform basic heating, cutting, brazing
and soldering operations

LINE E: ELECTRICAL

Calculate voltage drop in typical circuits

Identify and trace electrical circuits in a schematic and describe their function

Use continuity testers, multi-meters and amprobes to measure and analyze
electrical circuits

Calculate battery requirements for various marine applications

Install batteries in vessels to ABYC standards

Inspect and test batteries for faults and proper function

Install battery chargers and inverters

Test alternator function and diagnose typical malfunctions

Diagnose and repair typical starter system malfunctions

Install typical electrical circuitry using appropriate conductors, components and
installation techniques that meet ABYC standards

Diagnose typical electrical system faults on vessels using test equipment

Locate, install and diagnose gauges, detectors/senders and safety alarm systems

Install gensets in vessels, including reinforcing structures, insulation, and
electrical hook-ups to manufacturer’s specifications and to meet applicable
ABYC standards

Diagnose genset electrical malfunctions and service generator components
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LINE F: ENGINE SUPPORT SYSTEMS

Select, install, inspect, clean and service fuel tanks

Install fuel delivery and return lines from tank to engine hookup using rigid and
flex lines to ABYC standards

Inspect fuel lines for leaks, wear and deterioration

Service gasoline and diesel fuel pumps and filters

LINE G: ENGINES

Perform routine inspections of engines and engine function

LINE H: BOAT TRAILERS

Demonstrate service procedures

Supervisor Signature
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NOTES FROM LEVEL 1
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LEVEL 2
IMPORTANT!

Download the Program Outline!
https://skilledtradesbc.ca/marine-mechanical-technician

Read the competency tables
Some competencies are taught in many levels
For detailed information about that competency, go to the Program Outline

THEORY

LINE F: ENGINE SUPPORT SYSTEMS

Describe conventional wet exhaust system installations for raw water or heat
exchanger cooled engines

Describe dry exhaust system installations

Describe I/0 exhaust system installations

Describe procedures for inspecting and repairing inboard engine wet or dry
exhaust systems

Describe engine room layouts, clearances, insulation, oil containment and
recommended locations for tanks and batteries

Describe requirements for aspirated air and cooling ventilation and calculate
aspirated air requirements

LINE G: ENGINES

Describe the basics of engine cooling, types of cooling systems, heat exchangers,
pumps and coolants

Describe procedures for diagnosing and repairing common engine cooling
system problems or failures

Describe compression problems, equipment used and procedures for conducting
leak down and compression tests

Describe the techniques for disassembly, inspection of engine components and
re-assembly

Describe the procedures for clearing water from engines that have been
submerged, damage assessment and re-starting
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Describe inspection and measurement procedures for major engine components

Describe machining requirements, procedures, allowable tolerances and
documentation for machining engine components being overhauled

Describe tools and procedures for adjusting engine components for proper
operation

LINE I: MARINE DRIVE SYSTEMS

Describe the basic function of propellers, the types and materials commonly in
use and the mathematical relationships related to diameter and pitch

Describe common propeller problems, diagnoses and recommended correction

Describe propeller and prop shaft relationship and techniques for removing and
installing propellers

Describe procedures for transom assembly and drive leg component installation
new or as replacement

Describe current types of stern drive function and components

Describe procedures for diagnosing, teardown, repair and re-assembly of stern
drive components

Describe procedures for disassembly, repair, re-assembly and sealing of transom
(gimbal) housings and bearings

Describe the components and function of common conventional inboard drive
train systems

Describe the components, operation and basic diagnosing and repair procedures
for jet drive systems

Describe the components, operation and basic diagnosing and repair procedures
for surface piercing drive systems

Describe common faults, diagnosing and repair/replacement and servicing of
conventional drive train components

Describe components and procedures for diagnosing common inboard
transmission problems

Describe components and procedures for diagnosing common V-drive
transmission problems

Describe the common sources of drive train vibration and techniques for
identifying vibration sources

Describe the basic drive train components of current outboard engine units
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Describe common engine mount systems used with marine engines

Describe the basic drive train components of current outboard engine units

Describe tools and procedures for diagnosing and repairing modern outboard
drive legs and drive train components

Describe the function, components and operation of hydraulic and electric
powered bow and stern thrusters, their diagnosing and servicing

Describe the function, components and operation of hydraulic and electric
powered trim tabs, their diagnosing and servicing

LINE J: IGNITION SYSTEMS

Describe routine service of conventional electric ignition systems, and electronic
ignition systems

Describe diagnosing and repair of conventional ignition systems, electronic
ignition systems and computer controlled systems

Describe diagnosing tools and techniques for conventional ignition systems

Describe tools and techniques for diagnosing electronic ignition systems found
on current outboard engines

LINE K: CONTROL SYSTEMS

Describe the types, characteristics and basic operation of engine control systems
found on recreational vessel installations

Describe the basic diagnosing techniques for engine control system problems

Describe the common autopilot systems, how they function and their main
components

Describe the basic diagnosing techniques for autopilot system problems

LINE L: FUEL DELIVERY

Describe diagnosing techniques for current diesel fuel injection systems

Describe common diesel fuel injectors and diagnosing/servicing techniques

Describe diesel fuel primary systems, pumps, filters and lines

Describe characteristics and qualities of diesel fuel

Describe identification of fuel quality problems
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Describe engine pre-heating systems and components

Describe engine pre-lubricating systems

Describe basic servicing procedures for turbochargers and intercoolers

Describe gasoline engine tanks and fuel delivery systems

Describe the components and operation of carburetors and air intake equipment

Describe the components and operation of gasoline fuel injection systems

Describe repair procedures on carbureted fuel systems and fuel injected systems

Describe 2-stroke oil injection systems, diagnosing and servicing procedures
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PRACTICAL

L

INE F: ENGINE SUPPORT SYSTEMS

Perform procedures for inspecting and repairing inboard engine wet or dry
exhaust systems

LINE G: ENGINES

L

Released: 10/2021

Diagnose common engine cooling system problems or failures and perform
repair or replacement procedures

Conduct leak down and compression tests

Perform engine disassembly, inspection of engine components and re-assembly
procedures

Perform inspection, measurement and make machining recommendations for
rebuilding major engine components

Perform procedures for adjusting engine components for proper operation

INE I: MARINE DRIVE SYSTEMS

Inspect propellers, make diagnoses and recommendations for corrective action
Remove and install propellers properly and safely

Perform procedures for transom assembly and drive leg installation on I/O
vessels, new and as replacement

Service and diagnose I/0 stern drives and transom assemblies
Disassemble, repair and re-assemble I/O stern drives and transom assemblies

Perform correct procedures for disassembly, repair and re-assembly of transom
housings and bearings

Diagnose, service and repair common inboard drive train components

Diagnose common inboard drive transmission problems and remove/replace
transmission

Diagnose common V-drive transmission problems and remove/replace V-drive

Diagnose vibration problems in vessels and recommend appropriate repair
procedures

Inspect, adjust and replace engine mounts and repair engine beds

Revised: 04/2025
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Perform procedures for diagnosing and repairing modern outboard drive legs
and drive trains

Diagnose, service and repair serviceable components of thrusters and trim tabs

LINE J: IGNITION SYSTEMS

Service conventional ignition systems, and electronic ignition systems

Diagnose and repair conventional ignition systems, electronic ignition systems
and computer controlled systems

Diagnose and repair conventional ignition systems

Diagnose and repair/replace components of electronic ignition systems

LINE K: CONTROL SYSTEMS

Diagnose, repair and adjust serviceable components of engine control systems

LINE L: FUEL DELIVERY

Diagnose injection pump problems and adjust pump timing

Diagnose and service fuel injector faults

Inspect, clean, test and set up injectors

Troubleshoot and service primary fuel delivery systems

Identify fuel quality and contamination problems

Select and use fuel additives to treat fuel quality problems

Diagnose and repair engine pre-heating systems

Perform basic servicing procedures for turbochargers and intercoolers

Describe and carry out routine servicing procedures for gasoline fuel supply
components

Describe and carry out routine servicing and adjustment procedures on
carburetors

Describe and carry out routine servicing and adjustment procedures on fuel
injection systems

Perform diagnosing and repair procedures on carbureted fuel systems and fuel
injected systems
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Perform diagnosing and servicing procedures on 2-stroke outboard oil injection
systems

Supervisor Signature
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NOTES FROM LEVEL 2
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MISSING COMPETENCIES?

To develop the best journeyperson possible employers should
attempt to provide training in all competencies for the trade. This is
not always possible.

If your employer is unable to provide training in any competency
required for your trade, note that competency below. Competencies
listed here will remain unsigned until your employer can provide
training in that area or until you find an alternate way to gain the
experience needed.

Competency: Date:

Reason:

Alternate plan:

Competency: Date:

Reason:

Alternate plan:
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TECHNICAL TRAINING

Instructions
Keep a record of each level of technical training completed.

Level 1
Date Completed: | Training Provider:

Mark: Instructor:

Level 2
Date Completed: | Training Provider:

Mark: Instructor:
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COMPLETION REQUIREMENTS

Instructions
Keep arecord of each program completion requirement achieved.

MARINE MECHANICAL TECHNICIAN

Level 1 - Technical Training

Level 2 - Technical Training

4,800 Work-Based Training Hours

SkilledTradesBC Certificate of Qualification examination

Recommendation for Certification signed by sponsor

Note: After all other completion requirements have been met,
SkilledTradesBC sends a Recommendation for Certification form to
the sponsor requesting signoff.
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CERTIFICATIONS

Instructions

Keep a record of the credentials and endorsements you have earned,
including the certification number and date of issue.

CREDENTIAL EARNED NUMBER DATE OF ISSUE

Ifyou have any questions, please contact SkilledTradesBC
Customer Service at customerservice@skilledtradesbc.ca
778-328-8700 or toll free (within BC) at 1-800-660-6011
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