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Electronic Power Supplies
Safety Lesson 
	Writer:
	Michael Scott


	Doc version 

(version Y/M/D date i.e.150630):
	1160404



	Specific Tool or Process:
	Wiring a Switching-mode Power Supply


	Main Applicable Course:
	TEJ2O Computer Engineering


	Additional Applicable Courses:
	TEI3M, TEL3M, TEN3M, TER3M, TEC3E, TET3E, TEW3E, TEI4M, TEL4M, TEN4M, TER4M, TEC4E, TET4E, TEW4E
may also be used in TID1O, TGJ Communications Technology, TDJ Technological Design
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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
	X

	Students repeat demo
	X
	Other
	


Assessment Procedure 
	Wiring a power supply for an electronic circuit is only a portion of a larger job of wiring a device or electronic circuit. Observation of the quality of student work and testing for clean, properly wired and functioning circuit is one way to assess this lesson.  Observation of student work habits (safe use of tools, clean wiring, and proper cleanup procedures) can also serve to assess their performance and knowledge. Students should be able to demonstrate their skill at developing, wiring and testing power supplies before moving to the next task.

Individual student demonstration (before proceeding and before applying power to any circuit) can be used to ensure students have the knowledge and skill to wire a power supply safely.

The use of written tests on electrical safety is recommended (see Appendix F and G)

.


Associated Documents: (list all attached and reference documents)
	Appendices to this lesson
	External

Appendix A:

OCTE_toolSAFE_TEJ_AppendixA_PowerSupplies_IAPA_FireExtinguisher.pdf
Appendix B: 

OCTE_toolSAFE_TEJ_PowerSupplies_PS_SafetyStandardsAgenciesMarks.pdf
Appendix C:
OCTE_toolSAFE_AppendixB_PowerSupplies_NotesPowerSupplySafety.docx
Internal

Appendix D: Image of ATX type powers supply
Appendix E: Image of Switching Mode Power Supply
Appendix G: Image of Open Case Power Supply

Appendix H: Electrical Safety Quiz

Appendix I: General Safety Quiz

Appendix J: Student Safety Record

Appendix K: Computer Lab Rules and Expectations

Appendix L: Electrical Safety Poster

Appendix M: General Housekeeping

Appendix N: Breadboard Safety

Appendix O: Electrical Hazards

Appendix P: Fire Extinguishers

	OCTE SafeDOC
	SAFEdoc_cet.doc


	OCTE SafetyNet
	From OCTE SafetyNet: http://www.octelab.com/safety/teams)

tej_hs1_resources_breadboards_and_circuits_lab.zip


	Other Ministry
	Curriculum documents

http://www.edu.gov.on.ca/eng/curriculum/secondary/teched.html
From teched910curr09.pdf:
TEJ2O Computer Technology (page 57) 

From 2009teched1112curr.pdf:
TEJ3M Computer Engineering Technology, Grade 11

University/College Preparation Page 76 

TEJ3E Computer Technology, Grade 11 Workplace Preparation (page 83)

TEJ4M Computer Engineering Technology, Grade 12 University/College Preparation (page 89)

TEJ4M Computer Engineering Technology, Grade 12

University/College Preparation (page 96)



	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
	X
	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
	
	Chemical Hazards
	

	Use of recycled products/materials
	
	WHMIS identification
	

	Dust/debris hazards
	
	Exposure to dangerous gases/fumes
	

	Spill hazards
	
	Exposure to dangerous liquids
	

	Emergency stop procedures
	X
	Exposure to solvents
	

	
	
	Exposure to pesticides/herbicides
	

	
	
	Glassware handling
	

	
	
	Emergency chemical procedures
	

	Fire/Burn Hazards
	
	
	

	Flammable material hazards
	
	Electrical hazards
	

	Hot processes
	
	Electrical shock
	X

	Sparks 
	
	Electrical sparks
	X

	Explosion hazards
	
	Electrical burns
	X

	Noxious gases/fumes
	
	Short circuits
	X

	Emergency fire procedures
	X
	Wire/cord/cable inspection
	X

	
	
	Electrical connection inspection
	X

	
	
	Power cables/bars handling
	X

	Ergonomic hazards
	
	Emergency power shutoff procedures
	X

	Heavy lifting
	
	
	

	Awkward lifting
	
	Site hazards
	

	Heavy or extreme force
	
	Confined spaces
	

	Constant heavy force
	
	Working from heights
	

	Vibration
	
	Slip/trip/fall hazards
	

	Posture, body placement
	
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	
	
	

	Emergency injury procedures
	
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	
	
	

	Chemical disposal
	
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	
	
	

	
	
	
	

	
	
	
	


Personal Protective Equipment  
	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	
	X
	Required if soldering 

	Face shields
	
	
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	
	

	Ear muffs
	
	
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	
	

	Disposal gloves
	
	
	

	Chemical resistant gloves
	
	
	

	Knife shields
	
	
	

	
	
	
	

	Respiration Protection
	
	
	

	Dust masks
	
	
	

	Surgical masks
	
	
	

	Respirator (describe type)
	
	
	

	
	
	
	

	Body Protection
	
	
	

	Foot protection
	
	
	

	Arm shields
	
	
	

	Leg shields
	
	
	

	Bibs
	
	
	

	Coveralls
	
	
	

	Welding jackets
	
	
	

	Hot/Cold temperature protection
	
	
	

	
	
	
	

	Fall Arrest
	
	
	

	Fire protection
	
	
	


Lesson Preparation Procedures
· This procedure involves wiring a switching mode power supply or an ATX computer power supply of the type that is common for supplying 12V to 48V DC power to devices such as 3D printers, CNC routers, LED displays and other microprocessor based projects used in the DIY and Maker movements.

· Be aware that electronic components can come from multiple sources with varying degrees of quality control. Some components from dubious sources may be inoperable, may “fry” upon start up, and may even explode or catch fire as has happened to some laptop batteries. Ensure your sources are reputable and your electrical power supplies and batteries are CSA approved. See your Board’s safety officer or purchasing department for advice before purchasing. See Appendix  B: OCTE_toolSAFE_TEJ_PowerSupplies_PS_SafetyStandardsAgenciesMarks.pdf for the various safety seal or marks used on electrical equipment.
· Each workstation must be clean; with all loose parts, wires, tools etc. removed from close proximity of any power or active circuitry. Ensure no tiny bits of wire cut offs have dropped onto circuits or into power supplies.
· It is important that students understand the risks of working on live circuits. Power must be removed completely before working on any circuits throughout the build, testing or dismantling phases.
· All circuits must be double checked by instructor before applying power to avoid short circuits, over currents, over voltages, or floating grounds.

· Circuits may feature devices that move rapidly, or get hot, or make loud noises. The instructor must ensure that all students in the area are aware of what can happen and are clear and observant before applying power.

· Make sure there is a clear path and method of shutting power in an emergency. Make sure students in the immediate area of the circuit are aware of the location of stop buttons, switches and power plugs. 

· In cases where flammable materials or operations exist (such as working with a CNC wood engraver), ensure there are proper fire extinguishing equipment ready.  (Ensure proper type is available: chemical or carbon dioxide, see Appendix A and P on fire extinguisher safety and identification
· It is recommended to use simulation software to design circuits before wiring the physical circuit. Running the simulation can highlight important failure issues. A free service that also provides a large inventory of user designed circuits can be found at Autodesk 123D Circuits (https://123d.circuits.io)

Step by Step: Performing the Lesson

SAFETY NOTE: This lesson can be conducted full class at first, but should be reinforced with small groups or individuals before their turn in developing circuits. Each student needs to be able to describe the relevant safety issues and their mitigation before powering circuits.

1. Prior to students beginning to work on electronic circuits, discuss with students about the issues of electrical safety: current flow, paths of least resistance, effect on electrical currents on the body, potentials for explosions, fire and shock, short circuit effects, and how to stop power in cases of emergency. Instructors should test students by written or oral tests, and record approvals for moving forward before proceeding.  (See Appendices H, I, J) 

2. For their first circuit, students are shown the circuit they will be building through a handout/printout of the schematic or diagram. Conduct a review of the prior learning regarding circuits, Ohm’s Law, electricity pathways, voltage, current and resistance.

3. SAFETY NOTE: Reiterate and reinforce prior lessons about the dangers of electrical current, protecting oneself from shock, the dangers of short circuiting or improper use of power. 

4. Illustrate the pathway electricity will be conducted through the circuit. Discuss the characteristics of AC and DC power, and how a power supply converts between the two. It is vitally important for students to understand the wire orientation and colour code of the North American AC power if the power supply needs to have the mains connected directly. Note the colour of the Hot or Live lead is black, Neutral is white and the ground is green as shown in the illustration below. 

5. SAFETY NOTE: At the workstation, describe the safety issues of the work space: clean work surface, easy access to wall plugs, emergency stops, proper tools at the ready, static electricity mitigation and comfortable work position and ergonomics. Show the procedure for cutting power in emergencies, describe the proper fire extinguisher protocol, and note that no circuit is to be powered up without direct instructor consent. Students should identify the possible hazards of the workplace, and describe the issues of proper clothing and hair tiebacks, and what to do in emergencies if they detect someone is in possible electrical shock.

6. Students should be made aware of the wide variety and characteristics of sources of power for electronics; from USB ports to cell batteries to dry and wet cell batteries, from solar cells to wall warts and switch mode power supplies connected to household 110 Volt AC power.

7. The common power source for many microprocessor circuits is the switch mode (or switching mode) power supply (or SMPS); either dedicated or adopted from ATX style power supplies for computers.  These power supplies are used to power Arduino and other microprocessor circuitry, including 3D printers or CNC machines.

8. Students should be aware that SMPS’ come in different power ratings, and how to recognize the types. ATX style power supplies can provide 12V which is plenty for most 3D printers and smaller circuits, but some CNC machines or LED projects may require up to 48V. It is important that students recognize that providing excessive power to devices could result in component meltdown or explosion, or dangerous flash or shock.

9. Discuss with students the various input and output terminals. Make them aware of the dangers of hooking up the wrong terminals, particularly from the 110V AC wall supply. Note that all circuits must be triple checked and approved by the instructor before any power is added.

10. Point out the correct placement of the 3 prong AC wiring. The terminals for the 110V AC power should be marked L, N, and the ground symbol. L stands for the Live power wire, N for neutral, and of course ground is for the 3rd ground prong on a 3 wire plug. There is usually a terminal marked +V ADJ, which is a screw to fine tune the power output. ATX power supplies will of course have an input for an AC plug.

11. While ATX type power supplies will have an on/off switch, regular SMPS usually do not, and will require one. Depending on what you are powering, you may also need an emergency stop. These switches or stops should be wired inline between wall plug and power supply. You may also need an inline fuse if not included in the power supply. Switches and stops must be mounted in a proper enclosure and should be approved by your board’s electrician and/or safety officer before use.   

12. Have students ensure the switch and fuse and fuse holder are rated for 110V/115V AC. This is written on the packaging and generally on the switch and fuse bodies. Using an underrated switch can result in melted or burning component.

13. Discuss power supply enclosures or covers. Some power supplies are open and come without a cover, others with a cover should be marked “DO NOT REMOVE THIS COVER”. Instruct students that a power supply must be fully covered to protect from severe shock. Discuss the issue of capacitors potentially storing charges for long periods of time well after being unplugged.

14. Discuss with students the hazards of open terminal strips. This can also be hazardous, as a careless screwdriver or finger could easily cross over two terminals serving electricity to whatever crosses, again causing severe shock or sparks. Never power up without a cover over the terminals. (Many users will use this opportunity to 3D print a cover if the power supply does not come with one).

15. If using a direct powered SMPS, students now prepare a 3-prong plug for supplying power from the wall outlet. Note the colour code convention: Black is the hot or live wire (the prong to the right in the wall socket). White is the Neutral wire (the prong to the left, also the tallest prong in the socket), Green is the ground wire in the 3 prong plug. Students must show their work to the instructor to ensure it is wired correctly before proceeding. Have students demonstrate their wiring and socket orientation; noting that a mistake could be costly.

16. Students now wire the on/off/emergency stop switch into the power line. For a common switch, use an SPST or Single Pole, Single Throw rocker switch. You may also need to wire in a mushroom cap type emergency power off switch, and an inline fuse inline if there is no fuse built in to the power supply. Depending on your application you may also be mounting a mushroom emergency stop button; instructions for these are found in the packaging. 

17. Students mount the switch/stop box in a highly visible location within easy reach to the machine operator. Students must include proper strain relief and wire clamps to prevent wire pullout. 

18. The switch is mounted inline with the Live or black wire. Cut the wire at the switch location, stripping a short segment about ¼ inch. Twist the strands tightly and either crimp on connectors or screw wire into terminal. Make sure you do not have excessive bare wire, or loose strands that can bridge or contact other terminals. 

19. Next, strip the ends of the plug wires to connect to your power supply. Like all connections, you must ensure you do not have excessive bare wire on the connector or loose connections that can bridge over and short circuit. 

20. Once all power connections are in place, the instructor must check all work before testing and before hooking up to the device. Students should stand back and watch as instructor plugs in the power plug to the wall socket. Be ready to unplug if there is a burning smell or the fuse blows. Make sure cooling fans are running properly. Let the power run for a while. There may be some smell as shipping coatings are heated, but otherwise there should be no smoke or burning smell. Test the output connectors with a multimeter to see if there is steady power. Once everything is working well, shut off power and unplug from the outlet. 

21. Students are now ready to connect the device or machine circuit to power. Every output connector must be checked for excessive bare wire or loose strands that can short circuit. Once everything is connected, instructors approve the work before plugging in power. Pay attention to smells and sounds, test until satisfied. Pull on connections without power to ensure they are strong and will not pull free in use.

22. At end of project, all components are to be sorted and placed in their proper storage location. All power plugs in wall outlets must be disconnected. All tools are to be put away. Instructors must examine work area and ensure students have prepared it properly for the next project or crew.

Emergencies
NOTE: Consult and be familiar with your school and Board procedures on accident reporting and treatments.
Specific Immediate Remedial Measures:

· Before procedure, ensure students understand potential hazards and their mitigation.

· 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. 

Fire

1. Warn instructor & other students. Stop machine operation and hit shop E-stop as applicable. Instructor must direct students away from the danger and toward fire exit, ensuring fire alarm is activated, and use fire extinguisher if warranted.

2. Burns must be treated right away, with water or preferably burn cream. Cover wound and bring student to administration. 

3. Any injury must be reported as per Board and OSBIE requirements.
Cuts/Scratches/Slicing
1. Student must stop operation, tell students close by to watch over equipment, tell instructor, then proceed to wash out the cut/scrape. Disinfectant and bandages should be brought in from the first aid kit and cut dressed. 

2. Inspect and assess the reason for the cut and inspect the tools and work pieces involved. Clean any blood, skin in the area with disinfectant. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injuries must be reported as per Board and OSBIE requirements.
Burns

1. Burns must be treated right away, with water or preferably burn cream. Cover wound and if warranted, bring student to administration. 
2. Inspect and assess the reason for the burn, inspect the tools and work pieces involved. Instructors must approve of continuing operation and warn all students about the incident and instruct how to avoid future events.

3. Any injury must be reported as per Board and OSBIE requirements.
Electrical Shock

1. Students must be trained to notice signs of electrical shock. Person undergoing shock must not be touched until power removed remotely. 
2. Clear the area; shut off power at fuse panel or e-stop. Unplug equipment only when power is off.

3. Get someone to notify administration immediately.

4. If shock is severe or prolonged:

a. Begin CPR if the person shows no signs of circulation, such as breathing, coughing or movement.

b. Keep person warm.

5. Cover any burned areas with a sterile gauze bandage.
6. Leave scene as is for inspectors. 

7. Any injury must be reported as per Board and OSBIE requirements.
Cleanup Procedures

· Building circuits may require cutting and stripping of wire and may result in small bare wire cuttings that can short circuit components or power supplies. They are also sharp and can cause sharp pain when entangled in clothes. Cutting or stripping wire should be done over a clean surface or garbage bin to minimize the dangers. Before powering circuits make sure all circuits are brushed or blown off with compressed air. Brush off all surfaces before leaving the area each day.

· Loose small components can be skin penetration hazards, can even find their way into food, and can short circuit prepared circuits or power supplies. Before powering up, sweep the countertop or tabletop surface and floor and return components to where they belong. At the end of the project, make sure all components are returned to their proper places. It is highly recommended to have labelled small parts units to sort components easily.

· It is highly recommended to have locked cupboards to store materials each day to keep other classes from misplacing components or playing with ongoing student projects.. 

Assessing Safety Knowledge

· Students need to be assessed for prior knowledge on electricity basics (understanding of current, voltage, resistance, DC/AC, digital and analog characteristics), component properties, electrical shock mitigation and safety habits). This can be done orally or by written test (See Appendix H, I). Passing test will allow them to proceed to circuit build.

· Students need to be assessed throughout projects. Recommended is a successful simulation of the circuit on the computer before proceeding to the next step.

· Students need to be assessed before powering up circuit through examination and commentary of their built circuit. Safe procedures, proper use of tools and clean and organized build need to be discussed with the student.

· Final evaluation should include the successful operation of the circuit with demonstration of safe application of power and dismantling of circuit (if applicable).

Appendix D: ATX Power Supply


Appendix E: Switching Mode Power Supply



Appendix F: Internal Open Power Supply


Appendix G: Electricity Safety Quiz

Name: 

________________________________

Date Completed: 
________________________________

Teacher Signoff: 
________________________________   /16

True/False Questions 
1. T /F____ The amount of electricity used in solderless breadboards (max voltage 5V) can cause a heart attack? 

2. T /F____ The function of a fuse or circuit breaker is to interrupt the flow of electricity if the circuit becomes "overloaded"? 

3. T /F____ The purpose of the "third wire" on a three-pronged plug is to "ground" leaking or stray electricity? 

4. T /F____ A person usually offers the most resistance to electricity? 

5. T /F____ When you unplug a tool, you should pull the electrical cord? 

6. T /F____ You should never leave a running machine unattended, however, you can leave powered breadboard unattended because there is no moving parts there? 

7. T /F____ You do not need to wear eye protection when using a powered breadboards. 
Multiple choice questions 
8. Which of the following problems can faulty electrical equipment cause? 

A. Shock. 

B. Fire. 

C. Explosion. 

D. All of the above. 

9. Which statement is TRUE about low voltage circuits (5 - 9 V) 

A. At low voltages (5-9V), the major risk is the risk of burns from high current short circuits. 

B. Electrical circuits with low voltages (5-9V) cannot cause short circuits, because the voltage is too low. 

C. Even low voltages (5-9V) circuit can supply 20 amps of current ,that is why there is a major risk for human to get heart attack or shock. 

D. All of the above. 

10. The ratings for four typical domestic appliance fuses are given below. Which is the safest fuse to use for an appliance with a normal operating current of 2A? 

A. 13A 

B. 3A 

C. 8A 

D. 5A 

11. Which statement is TRUE about mains electricity in our classroom? 

A. The voltage is a little bigger than a battery 

B. Wet skin has a bigger resistance than dry skin 

C. The current flow is usually similar to triple batteries in a torch 

D. A fuse should melts if a significantly higher than normal current flows 

12. Which of the following statements is NOT correct? 

A. Electricity always travels to ground. 

B. Electricity tries to travel to ground. 

C. Electricity takes the path of least resistance. 

D. Electricity travels in a complete circuit. 

13. A current even as low as ______ can be felt by the body. 

A. 1 Amp 

B. 6 Volts 

C. 1 mAmp 

D. 6 Ohms 

14. Which part of the human body offers the most resistance to electricity? 

1. Fingers 

2. Toes 

3. Wet skin 

4. Thick and/or dry skin 

15. The greater the body's resistance to electricity, the ____ amount of harm to the person. 

A. Less 

B. Greater 

C. Resistance has no effect on electricity 

D. Equal 

16. Which of the following are electrical hazards? 

A. Flammable materials near electrical equipment and/or static electricity 

B. Damaged insulation on wires, broken plugs, and overheated appliances 

C. Overloaded circuits 

D. All of the above are electrical hazards. 

E. Only A and B are electrical hazards. 

F. Only B and C are electrical hazards. 

Answer Key:

1. F   2. T   3. T   4. F   5. F   6. F   7. T   8. D   9. A   10. B   11. D   12. A   13. C   14. 4   15. A   16. DEF

Appendix G: 

	General Safety Quiz

	Name: 

________________________________

Date Completed: 
________________________________

Teacher Signoff: 
________________________________   /20



	The following are True or False questions. Write T for True or F for False for each question.

1. If you are uncertain about something in the lab, it is okay to ask a peer.

2. All injuries must be reported to the teacher immediately. 

3. Lab equipment needs to be cleaned only at the end of the period each day. 

4. It is okay to bring a drink into the lab as long as none of the equipment is running 

5. Carrying a tool in your pocket is okay as long as you don’t remove it from the class.

6. It is okay to talk to a person while they are using a piece of equipment, as long as you do not distract them.

7. It is okay to use a ‘flat’ screwdriver to undo a ‘cross’ screw.

8. The first aid kit can be stored in the school main office so no one steals the contents.

9. A class “D” fire extinguisher is a must in a communications shop.

10. Once you’ve received your equipment passport you may use the equipment any time without permission.

11.  Minor injuries need not be reported.

12.  If a machine does not work, report it to the instructor.

13.  At all times, if you are in doubt of how to use equipment, ask someone who is licensed (student passport), check manuals, or ask your teacher. 

14.  All guards must be in place and properly working before using the equipment.

15.  As long as no one is using the equipment after you, leave it running until you need it again.

16. Safety equipment like PPE are necessary only when power is on.

17.  A safety zone is an area where shop rules do not apply.

18.  Long hair must be tied back before using any power tool.

19.  Before working in a communication shop you should know where the emergency exits are.

20.  Any adjustments to a machine must be made with the power off.




	Answer Key

1. F
2. T

3. F

4. F

5. F

6. F
7. F

8. F

9. F

10. F

11. T
12. T

13. F

14. T

15. F

16. F
17. F

18. T

19. T

20. T


Appendix H: Student Safety Record Card

	Student Information
	Levels Chart

	Name:

Student #:

Grade:

Course/Section:
	Rating 1: May set-up equipment only, Instructor must do the work. 

Rating 2: Use only with an Instructor’s assistance.  

Rating 3: Full use with an Instructor standing by to supervise. 

Rating 4: Full use of machine or material with an Instructor’s permission.

(Note: Lower levels can be upgraded to higher levels with further instruction, practice and proof of competence. All students must have Instructor’s permission before using any equipment.)

	Project Tool Related


	Project Material Related



	Equipment
	Rate
	Sign
	Date


	Material
	Rate
	Sign
	Date

	Breadboard
	
	
	
	
	
	
	

	Electrical wiring
	
	
	
	
	
	
	

	Electronic components
	
	
	
	
	
	
	

	Power supplies
	
	
	
	
	
	
	

	Wire preparation
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Appendix I:
Computer Engineering

Lab Rules and Expectations

In order to function safely in a professional work setting, the following rules must be adhered to:

1.  Respect for the teacher and fellow students is an absolute must! The classroom operates on a “team” basis. We must get along and respect each other in order for the classroom to function successfully. Therefore bullying of any nature will be dealt with immediately and consequences will follow.

2.  “Horseplay” will not be tolerated at any time in the classroom. This includes any disruptive behaviour that may be dangerous. 

3.  Cell phones and electronic equipment of any kind (mp3’s, ipods, games, etc.) are not permitted in the classroom except for teacher-defined and approved tasks.  

4.  If you need to leave the classroom for any reason you must ask permission to do so. 

5.  Coats, bags and purses belong in your locker. We cannot be responsible for any lost or stolen personal items that are not permitted in the classroom. 

6.  You must wash your hands after handling parts.

7. Computer materials and supplies will be given to the students for use at the discretion of the teacher. Taking equipment, electronics supplies other than that is considered stealing and will be dealt with accordingly. 

I,________________________________ have read these guidelines. I understand and will abide by them at all times while in the classroom.
Print Student Name: ___________________________

Student’s Signature: ___________________________   
Date: ______________

Parent’s Signature: ____________________________   
Date: ______________
Entered in Safety Tracking By Teacher: 


Date: ______________

	Appendix J: Electrical Safety Poster 


	Current 
Reaction 
Below 1 mA 

1 mA 

5 mA 

6-25 mA 

9-30 mA 

50-150 mA 

1,000-4,300 mA 

10,000 mA 

Not perceptible 

Faint tingle 

Slight shock (Not painful) 

Painful shock, loss of muscle control 

Individual cannot let go 

Respiratory arrest 

Rhythmic pumping (Action of heart ceases) 

Cardiac arrest-burns 

If you see someone who is “frozen” on a conductor:

DO NOT TOUCH VICTIM


1. Shut off circuit immediately and call your teacher for help. 


2. Use non-conducting materials to push or pull the victim away from contact with energized conductor 


3. Do not contact victim with your bare hands or any conductive material. 

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix K: General Housekeeping



	1. Everything has a proper storage location.

If you don’t know where it is, please ask.

If you do know, put it back.

2. Storage should be kept neat and clean.


3. Storage areas should not block walkways and work spaces.

4. Heavier items should be stored on secure lower shelves.

5. If it is broken, report it.

If it doesn’t work, report it.

If it’s broken or doesn’t work, don’t use it.

6. Dirt, dust, debris are harmful to your safety and health.  Even if you didn’t put it there, pick it up, clean it up, or move it aside.

7. If you spill or drop any fluid on the floor, clean it, or use absorbent materials.  You are responsible for prevention of injuries.

8. Never block fire exits, fire pull alarms, doorways, aisles, and electrical breakers of machine switches for any reason at any time.

9. Chemicals all have proper storage containers.
Make sure you use them.
Never mix chemicals.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR




	Appendix L:

Breadboard Safety



	1. All electrical/electronic circuits are to be considered live until you prove otherwise

2. Turn off the power immediately if any component or part of the circuit becomes overheated or when there is a burning plastic smell.


3. Do not wear loose or baggy clothing or jewelry when working with breadboards and circuits. Tie back dangling, long hair.


4. Never work on an electrical circuit that is live. If you are not sure, verify with the teacher and test the circuit with a circuit tester.

5. When using any circuit tester or meter to check for the presence of electrical power test the meter on a known live circuit first to ensure that it is working. (a fault, broken lead or blown fuse could develop in the meter or tester at any time).

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix M: Electrical Hazards



	Touching an exposed electrical wire or electrical equipment that has not been grounded properly causes shocks. Shock can vary from a slight tingle to a rocking jolt. A very severe shock can cause death. Do not touch equipment or electrical wires that have been exposed to fluids.

Protect yourself against shocks by following these rules:

1. Check the condition of electrical cords on equipment. Report all problems to your instructor immediately. Replace worn or damaged cords. 

2. All extension cords should be provided with three pronged plugs.

3. Eliminate overloading outlets with multiple adaptors or power strips.

4. Ensure easy access to outlet for quick disconnection of power if needed.


5. When disconnecting a cord, pull on the plug. Never pull on the cord. You may loosen the wires and get a shock.

6. Ensure outlets are spread out evenly around the classroom to provide adequate space for every group of students.


7. Never handle electrical equipment with wet hands or while standing in water.

8. Wear rubber-soled shoes to prevent shocks. Rubber does not conduct electricity.

9. Be sure an appliance is turned off before plugging it into an outlet.

10. Make sure you use proper power supplies and cables designated for use with specific pieces of equipment. 

11. Store all electrical equipment in areas designated by your instructor.

12. Never change or interfere with the operating environment set up by someone else without permission.
AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix N: 
Fire Extinguishers



	1. If you see a fire, call for attention: get everyone out, pull fire alarm.

2. Stay calm. 

3. If using a fire extinguisher:

· PULL THE PIN, AIM LOW AT BASE OF FIRE
· SQUEEZE HANDLE, SWEEP SLOWLY AT BASE OF FIRE
· STAY LOW TO AVOID HEAT AND SMOKE
4. Have the fire department check to make sure the fire is out.

5. Ventilate when fire is completely out.

Learn and know the types of fire extinguishers (see below): For computer engineering courses it is important check for C type in the classroom.
CLASS A

water

[image: image1.png]



Ordinary Combustibles: paper, cloth, wood, rubber, many plastics.
CLASS B

CO2
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Flammable Liquids:

oil, grease, gasoline, some paints, solvents etc.
CLASS C

dry chemical
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Electrical:

wiring, fuse boxes, electrical equipment etc.
CLASS D

special liquid or powder
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Combustible Metals: magnesium, sodium.
AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR
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Example of a low cost switching power supply for mounting in an ATX style computer. These power supplies generally supply +/- 5V. and +/- 12V for several components and motherboards. These can be used for breadboard circuits or power supplies for a variety of low voltage robotics, 3D printers or other devices. They can be salvaged from older computers, as long as they can provide the current needed for any particular circuit. Note that there is a bundle of unnecessary wires that needs to be dealt with; they can be cut as long as ends cannot touch each other, circuitry or metal surfaces. The wiring diagrams/pinouts can usually be found on the respective manufacturers websites.   





�


Business end of traditional switching power supply with orange plastic cover over screw terminals. This type of power supply still needs an on/off switch and/or emergency button from AC main power. (Three prong plug labelled L (Live), N (Neutral) and earth (Ground)). VO ADJ is a pot to fine tune/adjust the output voltage. The power supply unit needs to be located where it can cool through holes in aluminum cover.





�


Open case power supply. Note that these power supplies need to be placed in a secure case. Also note that the capacitors (black and blue cylinders) can hold a lethal charge well after the main power is disconnected. 





�
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