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Battery Charger 

Safety Lesson 
	Writer:
	John Witkowski

	Doc version 

(Y/M/D date):
	160420


	Specific Tool or Process:
	 Battery Charger



	Main Applicable Course:
	TTJ Transportation Technology – All Grades



	Additional Applicable Courses:
	TT emphasis courses (all)



Safety Instruction Type (check all that apply)
	Whole class demo
	x
	Demo at course start
	x

	Small group demo
	x
	Just in Time (JIT) demo
	x

	Individual demo
	x
	Assessment Review
	x

	Student presentation
	
	Assessment demo
	

	Students repeat demo
	x
	Other
	



Assessment Procedure
	Students assessed by:

1. written test: see Appendix B
2. group & individual oral discussion with instructor

3. instructor observation of students ability to explain & complete correct steps for equipment use & recording of results on a prepared checklist

· Quiz results will be recorded in instructor mark records.

· Database records will keep track of students that have met requirements for safe use of specified equipment.




Associated Documents
	Appendices to this lesson
	Appendix A: Battery Charging Safety Poster
Appendix B: Safety Test for Battery Charging



	OCTE SafeDOC
	OCTE SAFEdoc:

http://www.octelab.com/content/safedoc-transportation


	OCTE SafetyNet
	http://www.octelab.com/sites/default/files/safetyNet/ttj_rh2_safetynet_battery_testing.pdf


	Other Ministry
	Curriculum documents: http://www.edu.gov.on.ca/eng/curriculum/secondary/teched.html


	Other Reference Docs
	Live Safe! Work Smart! Grade 9/10 and Grade 11/12 

http://www.livesafeworksmart.net
Ontario School Boards Insurance Exchange

http://www.osbie.on.ca 

Workplace Safety and Insurance Board

http://www.wsib.on.ca
Ontario Ministry of Labour

Web address: http://www.labour.gov.on.ca/english/



Hazard Table
	Standard Tool Hazards
	
	Biological Hazards
	

	Sharp objects, cuts
	
	Food contamination
	

	Knives/sharp tool procedures
	
	Food temperature handling 
	

	Set up adjustments, lock procedures
	
	Sharps/cutting tools handling
	

	Machine guarding
	
	Exposure to sunlight/ultraviolet light
	

	High speed moving elements
	
	Exposure to blood products
	

	Pinch points
	
	Exposure to mold, mildew
	

	Sharp noise
	
	Temperature extremes
	

	Constant noise
	
	Insect bites/plant/animal hazards
	

	Drop hazards
	
	Emergency contamination proc.
	

	Kickback hazards
	
	
	

	Heavy material hazards
	x
	Chemical Hazards
	

	Use of recycled products/materials
	
	WHMIS identification
	x

	Dust/debris hazards
	
	Exposure to dangerous gases/fumes
	x

	Spill hazards
	x
	Exposure to dangerous liquids
	x

	Emergency stop procedures
	x
	Exposure to solvents
	

	
	
	Exposure to pesticides/herbicides
	

	
	
	Glassware handling
	

	
	
	Emergency chemical procedures
	x

	Fire/Burn Hazards
	
	
	

	Flammable material hazards
	
	Electrical hazards
	

	Hot processes
	
	Electrical shock
	

	Sparks 
	x
	Electrical sparks
	x

	Explosion hazards
	x
	Electrical burns
	

	Noxious gases/fumes
	x
	Short circuits
	

	Emergency fire procedures
	x
	Wire/cord/cable inspection
	x

	
	
	Electrical connection inspection
	x

	
	
	Power cables/bars handling
	

	Ergonomic hazards
	
	Emergency power shutoff procedures
	

	Heavy lifting
	x
	
	

	Awkward lifting
	x
	Site hazards
	

	Heavy or extreme force
	
	Confined spaces
	

	Constant heavy force
	
	Working from heights
	

	Vibration
	
	Slip/trip/fall hazards
	x

	Posture, body placement
	x
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	x
	
	

	Emergency injury procedures
	x
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	x
	
	

	Chemical disposal
	x
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	x
	
	

	
	
	
	

	
	
	
	


Personal Protective Equipment 
	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	x
	
	

	Face shields
	
	x
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	
	

	Ear muffs
	
	
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	
	

	Disposal gloves
	
	
	

	Chemical resistant gloves
	x
	
	

	Knife shields
	
	
	

	
	
	
	

	Respiration Protection
	
	
	

	Dust masks
	
	
	

	Surgical masks
	
	
	

	Respirator (describe type)
	
	
	

	
	
	
	

	Body Protection
	
	
	

	Foot protection
	
	
	

	Arm shields
	
	
	

	Leg shields
	
	
	

	Bibs
	
	x
	

	Coveralls
	
	x
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	
	
	

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures
Lesson Preparation

1. Arrange PPE: safety glasses/goggles, face shield, chemical resistant gloves, shop coat

2. Ensure you have a working voltmeter/DVOM (digital volt/ohm meter)

3. Inspect the battery charger, cables/clamps inspected for safe operating condition

4. Prepare vehicle battery in-car &/or on workbench or floor

5. Review student knowledge of sulphuric acid, safe handling procedures (prior lesson)

6. Review student knowledge of battery construction & function (prior lesson)

7. Review student knowledge of testing for voltage loss across battery case & proper battery cleaning procedures (prior lesson)

8. Discuss & examine work area for appropriate clear space & protection from flame and/or sparks from other work
“Look Fors”:
1. Battery frozen or damaged from freezing

2. Evidence of leaking acid from battery

3. Excessive battery corrosion on terminals

4. Battery charger cables/clamps in good condition

Step by Step: Performing the Lesson
Initial Safety Discussion and Demonstration

Discuss & Demonstrate: 
1. proper use of PPE

2. location & use of E-stops

3. location & use of eye wash stations

4. need to notify instructor prior to use of battery charger & at any time instructions are not clear

5. need to clean hands & tools after use

Charging Battery In-Car 


Discuss & demonstrate:

1. inspection of cable & clamp condition: what is satisfactory/what is not/how to correct problems

2. sourcing battery charging specifications and/or settings

Connecting battery charger:

1. need to shut off ignition & power off accessories

2. use of vehicle “keep alive” power source when needed

3. battery “disconnect from car” positive cable procedures, if needed

4. making sure battery charger settings are off

5. checking battery voltage

6. correct connection of charger positive cable to battery positive terminal first
7. correct connection of charger negative cable to suitable vehicle ground last.

8. connecting battery charger to AC power supply
9. turn on battery charger to correct settings

10. monitoring & controlling battery charging voltage

Disconnecting battery charger:

1. turning off battery charger & disconnecting AC power supply
2. disconnecting charger negative cable from vehicle ground first (away from battery)
3. disconnecting charger positive cable from battery positive terminal last
4. connecting positive battery cable to battery positive terminal

5. disconnecting vehicle “keep alive” power source, if used
Charging Battery on Workbench or Floor 

Discuss & demonstrate:

1. inspection of cable & clamp condition: what is satisfactory/what is not/how to correct problems

2. sourcing battery charging specifications and/or settings

Connecting battery charger:

3. making sure battery charger settings are off

4. checking battery voltage

5. correct connection of charger positive cable to battery positive terminal first
6. correct connection of one extension cable end to battery negative terminal second
7. correct connection of charger negative terminal to other extension cable end – away from the battery - last
8. connecting charger to AC power supply

9. turn on battery charger to correct settings

10. monitoring & controlling battery charging voltage

Disconnecting battery charger:

11. turning off battery charger & disconnecting AC power supply

12. disconnecting charger negative cable from extension cable end furthest from the battery first 
13. disconnecting extension cable end from battery negative terminal next
14. disconnecting charger positive cable from battery positive terminal last
Emergencies
Before procedure, ensure students understand potential hazards and their mitigation.

Ensure all PPE is in place, eye and ear protection 

Students must be trained to be aware of potential hazards, how to deal with emergencies, locations of safety equipment such as fire extinguishers, first aid kits and safety exits. Teachers must ensure safety equipment is up to date and ready. 

Any injury, no matter how seemingly insignificant, must be reported to the instructor. Instructors must make reports as per Board and OSBIE requirements. 

Before beginning any project, ensure that you have a stocked emergency first aid kit ready to treat burns, cuts, etc.

In case of burns and minor injuries;
•
Call your teacher for immediate attention.
•
Your teacher must ensure your cut is treated and sterilized properly.
•
Ensure any OSBIE and/or Board incident report is completed.

Particular safety emergencies: 
Electrical shorts, sparking or overheating, etc.
1. notify instructor & hit shop E-stop

2. get instructor assistance to clear area, determine if, when & how to safely disconnect charger from battery

3. report any injury to the instructor right away

Smoke, fire, explosion, etc.
1. notify instructor & hit shop E-stop

2. get instructor assistance to clear area, determine if, when & how to safely disconnect charger from battery

3. report any injury to the instructor right away

Any event that causes battery acid to be expelled from the battery onto a person requires immediate removal of affected clothing & rinsing any areas of bodily contact for 15 minutes with clean water.

Any event that causes battery acid to be expelled from the battery onto a vehicle or shop floor, walls & benches, etc. must immediately be rinsed with water & then dried, mopped or wiped up. Any materials used must be properly disposed of.

Cleanup Procedures
After completing the battery charging operation, all cables &/or cords must be properly wrapped up and all equipment & tools used must be stored in the proper locations.
Any batteries used & remaining out of a vehicle must be safely carried to the proper storage area.
Assessing Safety Knowledge
Students will be assessed on their knowledge & understanding of procedures & safety concerns through the following:

1. written quiz or test(s)

2. group & individual oral discussion with instructor

3. instructor observation of students ability to explain & complete correct steps for equipment use & recording of results on a prepared checklist

· Quiz results will be recorded in instructor mark records.

· Database records will keep track of students that have met requirements for safe use of specified equipment.

· Wall charts will allow students to see which equipment they have met qualifications required to use safely.

Appendix A

	BATTERY HANDLING AND CHARGING METHODS



	1. Wear PERSONAL PROTECTIVE EQUIPMENT INCLUDING SAFETY GLASSES when working around batteries.  REMEMBER, BATTERIES POSE POTENTIAL DANGERS RELATING TO CORROSION, CHEMICAL BURNS, AND EXPLOSION.

2. Make certain the battery is filled with distilled water if it is a maintenance style of battery.

3. During cold weather make certain the battery is not frozen.

4. AVOID SPARKS AND FLAME SOURCES around the battery and cable areas.

5. Disconnect battery charger from alternating current source (wall outlet) before battery clamps are connected or disconnected.  Remove negative cable from battery if battery is in the car.

6. Before hooking-up charger, turn charger off.  Make positive battery clamp connection first and the negative connection last. 

7. Charge batteries only in a well-ventilated area.  Set controls to the correct voltage, recommended time, and the correct charging rate.  DO NOT OVERCHARGE THE BATTERY!

8. When removing charger, turn charger off first.  Remove negative battery clamp connection first, and the positive connection last.
9. Always make the teacher aware you are going to use the charger.
AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR


Appendix B: Safety Quiz – Battery Charging
1. What personal protective equipment must be worn when charging a battery?

A. Safety glasses

B. Safety shoes

C. Chemical resistant apron & safety glasses

D. Respirator

2. Batteries can cause severe chemical burns.

TRUE or FALSE

3. Vapors generated from battery while charging can cause an explosion.

TRUE or FALSE

4. Before attaching the battery charger, you should ensure that 

A. The battery is not frozen

B. The battery is full of distilled water

C. The battery is located in a well-vented area

D. All of the above

5. The battery charger must be connected to a power outlet before attaching to the battery.

TRUE or FALSE

6. A fully charged battery has

A. 13.5 volts

B. 12.0 volts

C. 12.6 volts

D. 13.0 volts

7. When removing a battery from a vehicle, you should always

A. Remove positive cable first

B. Remove negative cable first

C. Doesn’t matter which cable is removed  first

D. Remove both at the same time

	ANSWER KEY

1. C

2. TRUE

3. TRUE

4. D

5. FALSE

6. C

7. B
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