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Disassembly and Assembly
of Computers 

Safety Lesson 
	Writer:
	Robert Ceccato



	Doc version 

(version Y/M/D date i.e.150630):
	150901


	Specific Tool or Process:
	Disassembling and reassembling a computer.



	Main Applicable Course:
	TEJ2O Computer Technology and TEJ3M Computer Engineering



	Additional Applicable Courses:
	TEI3M/TEI4M Computer Engineering Technology: Interfacing

TEL3M/TEL4M Computer Engineering Technology: Electronics



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
	

	Student presentation
	X
	Assessment demo
	

	Students repeat demo
	
	Other
	



Assessment Procedure 

All students must demonstrate they understand the proper safe procedures in disassembly and assembly, particularly with safe use of tools, avoidance of sharp edges, handling of static electricity, maintaining a clean ordered workspace and demonstrating proper cleanup procedures. 

	Students that demonstrate their individual competency in computer assembly and disassembly should be recorded in a passport for future reference.



Associated Documents
	Appendices to this lesson
	External

Appendix A:
OCTE_toolSAFE_TEJ_AppendixA_ComputerAssemblyDisassembly_Pictures.ppt
Appendix B:
OCTE_toolSAFE_TEJ_AppendixB_ComputerDisassembly_ESD.ppt
Appendix C:

OCTE_toolSAFE_TEJ_AppendixC_ComputerDisassembly_VideoInstructions.mp4
Appendix D:

OCTE_toolSAFE_TEJ_AppendixD_ComputerReAssembly_VideoInstructions.mp4
Internal

Appendix E: General House Keeping

Appendix F: Electrical Current Safety

Appendix G: Computer and Electrical Devices

Appendix H: Repairing Computers Safely
Appendix I: Safety Outline for Biohazards

Appendix J: Safety Outline for Lifting

Appendix K: Computer Engineering Lab Rules and Expectations

Appendix L:  Hand and Power Tools Passport

Appendix M: Computer Engineering Technology Lab Safety Passport
Appendix N: Students Safety Checklist

Appendix O: Student Safety Record Card

Appendix P: General Safety Quiz

Appendix Q: Electrical Safety Quiz
Appendix R: Safety in the Computer Lab Quiz



	OCTE SafeDOC
	Computer Engineering SAFEdoc: 

http://octelab.com/content/safedoc-computer-engineering
Electrical Hazards Pg. 34

Electrical Current Safety Pg. 35



	OCTE SafetyNet
	Computer Engineering

http://octelab.com/filter/%2A?field_lesson_subject_tid%5B%5D=19


	Other Ministry
	Curriculum documents - http://www.edu.gov.on.ca/eng/curriculum/secondary/teched910curr09.pdf


	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
	x
	Chemical Hazards
	

	Use of recycled products/materials
	
	WHMIS identification
	

	Dust/debris hazards
	x
	Exposure to dangerous gases/fumes
	

	Spill hazards
	
	Exposure to dangerous liquids
	

	Emergency stop procedures
	
	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
	

	Explosion hazards
	
	Electrical burns
	

	Noxious gases/fumes
	
	Short circuits
	x

	Emergency fire procedures
	
	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
	

	Posture, body placement
	x
	Hazardous location of others
	

	Repetitive stress injuries
	
	
	

	Working with helpers
	
	
	

	Emergency injury procedures
	
	
	

	Safe disposal  and Cleanup
	
	Other hazards (specify)
	

	Material scrap disposal
	x
	ESD (Electro Static Discharge)
	

	Chemical disposal
	
	
	

	Biological materials disposal
	
	
	

	Tool cleanup procedures
	x
	
	

	
	
	
	

	
	
	
	


Personal Protective Equipment 
	PPE
	Required
	Suggested
	Details

	Eye, Face, Head Protection
	
	
	

	Safety glasses
	X
	
	

	Face shields
	
	
	

	Welding helmets/goggles
	
	
	

	Hard hats
	
	
	

	
	
	
	

	Hearing Protection
	
	
	

	Ear plugs
	
	
	

	Ear muffs
	
	
	

	
	
	
	

	Hand protection
	
	
	

	Work gloves
	
	
	

	Disposal gloves
	
	X
	

	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

Before this lesson is taught, students should have a basic knowledge of computer components, computer hardware, basic electricity and ESD (Electrostatic Discharge).

Basic electricity principals should include: basic current, and voltage, safe amounts, levels, etc. See Appendix F: Electrical Current Safety
Hardware discussed should include: HD, RAM, PSU, FDD, CD/DVD ROM drive, SATA cables, IDE Cables, power cables, Case, Heat Sink, Fan/cooling devices, and CPU. See Appendix A: OCTE_toolSAFE_TEJ_AppendixA_ComputerAssemblyDisassembly_Pictures.ppt slideshow.

Students must be aware of the dangers of Electro static discharge and how it destroys computer equipment.  See Appendix B: OCTE_toolSAFE_TEJ_AppendixB_ComputerDisassembly_ESD.ppt

slideshow.

Step by Step: Performing the Lesson

SAFETY NOTE: Never work on a computer that is still plugged into power. Remove all power cables before beginning procedures. If testing of computers are carried out, requiring power, all students in the area must be made aware of situation. Demonstrate the safe use of multimeter or testers while power is applied. Ensure power cable is removed before continuing assembly or disassembly.

1. Gather the students around a demonstration area where you will have one of the computers that you will be teaching them to disassemble. (Be sure you have the necessary tools (screwdriver, etc) to open the case if you need it).  

a. Safety tip: Take time to show the class the types of tools that they may need to use for this task.  Most computers will only need the use of a Philips screwdriver to remove the components.

b. When using a screwdriver, make sure that you seat or place the tip of the screwdriver fully into the head of the screw that you are removing.  While pressing down on the handle of the screwdriver, turn counter-clockwise (left) to remove the screw from the component.  (Remember righty-tighty, lefty-loosey)

c. Remind the student that as they continue to loosen the screw, they may need to use their fingers near the end, this way the screw will not fall into the computer.  If a screw does fall in, the use of a magnetic pickup tool will make retrieval of the screw easier.

d. Warning:  the magnetic field from the magnetic tool can damage the internal components of a computer, so be careful if you need to use the tool.

2. Take a few minutes to describe the type of computer that you will be using (tower, desktop, etc), and then explain how to open the case. (Sometimes it is screws, sometimes it is a push button, sometimes it is both, and this will depend on the type of computer you are demonstrating with).

2. After you have removed the case’s cover, ensure students discharge any static electricity by touching steel components (or using static discharge mats or wrist straps)

a. Leaning slightly forward over the case and touching the steel part of the cases frame with both hands is a useful method for ensuring discharge.  By leaning and touching the steel frame of the computer case you will discharge any static electricity that may be built up on your body.
4. Once the computer is open and you have removed any static electricity from yourself, point out the different component’s in the computer, at this point you can ask the student’s about the components, how they work, what they do, and you can also ask architecture based questions as well.  

5. At this point, you should start to remove one component from the computer at a time, showing how to take it out properly.  (Some components like HDD, may be screwed into the case, while other HDD, may have quick release mechanism’s)

a. Safety Tip: At this point it is very important to explain to the students that there are many sharp edges in the computer.  
b. Take the time to point out any screws that may be exposed on the underside of the frame, as well as any sharp edges around or on the computer’s frame.
c. You should also mention that some components can also have sharp edges.
d. If any student does cut themselves, make sure they follow the emergency procedures that you have described to them at the start of the lesson.
6. As you take out each component and its connector and power connection, lay it beside the case from Left to Right.  (This way, when the re-assemble the computer, they just need to go from Right to Left).
Be sure to explain and show how and where the component is connecting to the motherboard.  (For example, if you are using IDE cables, then you can discuss Master/Slave relationships for hardware (Primary and Secondary).  If you have SATA connections, then you can show the student’s where the SATA connections are on the motherboard, and how they are oriented.  For example SATA 0, SATA 1, etc.

7. Depending on the type of system, the order of disassembly will vary.  

1. CD Rom Drive and connectors (usually IDE, slave and master), 

2. Floppy drive (Has a smaller IDE cable connection, with a dedicated connector on the motherboard.)

3. Hardrive (Usually IDE, Slave and Master configuration, the HDD should be on IDE 1 or Primary IDE, and the CD Rom should be on the secondary IDE or IDE 2 connector on the motherboard)

4. RAM (Show them how to remove the clips on the side of the RAM, then lifting it gently from the centre of the RAM, never touching the GOLD on the RAM.  When they put it down, they should do it gently as well.)

5. Any expansion cards (NIC, Sound or Video Card) some cards are held in with screws, some are held in with clips or connectors that are on the case.  In any case, look at how it is connected and then remove that connection.  In order to remove most cards, pull up and away from the motherboard, being careful that you do not hit the card against the case, or other parts of the motherboard.  Lay the card down gently, once again in order of left to right, make sure you put/keep the screws for the cards together.  

6. Heat synch, normally there is a latch type connector that holds the heat synch to the motherboard.  For this connector you may need to unhook it on one side, then using a flat head screwdriver, unlatch the opposite side of the connector, which is normally attached to the base of the CPU via the motherboard.  Be careful here, if you damage any of the capacitors around the CPU by hitting/bending/breaking a capacitor then you have destroyed your motherboard.  Also, when you lift the heat synch off of the CPU, you will notice a paste that bonds the CPU to the heat synch, this is called thermo paste.  The thermo-paste will only be a problem the very first time you pull your heat synch off of the CPU.  If any student get’s thermo paste on them, make sure that the student goes and washes it off with soap and water.

a. Thermo Paste Safety Note: Most thermo paste that is used is not hazardous. Furthermore, there is only a small amount that is used on the processor and heat synch.  
b. If the student does come in contact with thermo paste, have them wash their hands with soap and water for 5 minutes.  

c. Monitor the location where the thermo paste came in contact with the skin for any signs of reaction, or itchiness.  

7. CPU, usually there will be a latch or lever that you will need to release in order for the CPU to “pop up” from its socket.  When removing the CPU, be very very careful, pick up the CPU and pull straight up, holding it from its sides.  Do not bend the pins, or touch any part of the CPU that is gold.  When you place the CPU down, place it pins up, so you do not damage the processor.  

8. If desired, pull out the power supply unit (PSU). Note that the PSU capacitors can hold a significant charge for long periods of time. Remove the 4 screws that release the PSU from the case, and lift out the PSU.  DO NOT stick any tools into the sealed PSU, and DO NOT under any circumstances open up the PSU.
8. At this point you now have a fairly empty case with only a mother board, (and perhaps PSU). Take this opportunity to show the student’s the different writing that is on the motherboard, for example, where to hook up power for a CPU fan, also, I will show them where the BIOS reset, and password reset jumpers are.  

9. Once you have demonstrated how to disassemble the computer, demonstrate (or permit students to demonstrate the order to put it back together. Follow the same procedure laid about above, just in reverse order.

10. Students can then work in pairs to disassemble and reassemble computers. Monitor progress and assess student’s knowledge of terminology, safety and procedures continually during the process.
In terms of assessment use a checklist, ask questions to the students about what they are doing, what component they are removing, etc.

Emergencies

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

1. It is possible for a student to cut/scratch themselves while they are doing this activity.  

2. If so, have the student go wash out the cut/scrape, and disinfect it, then cover with a band-aid.  

3. Be sure to examine and remove any blood/skin on the hardware where the student injured himself or herself.  

First Aid Response

Before allowing students to perform any 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

1. Near the end of class, students completely re-assemble the computers and place them back into storage. If not possible to complete procedure, ensure all components, screws, etc. are placed in storage with computer cases.  

2. Put away all tools in proper storage area.  

3. Students perform walk around looking for left out screws, tools, components, etc.  

4. Before the end of class, students wash their hands with soap and water to make sure that any dust, or particles from the computers are removed.

Assessing Safety Knowledge

Student assessment is done by:

1. Continual observation and oral testing, with student demonstration.

2. Use the following attached quizzes:

b. Appendix P: General Safety Quiz

c. Appendix Q: Electrical Safety Quiz

d. Appendix R: Safety in the Computer Lab Quiz

All students must demonstrate they understand the proper safe procedures in disassembly and assembly, particularly with safe use of tools, avoidance of sharp edges, handling of static electricity, maintaining a clean ordered workspace and demonstrating proper cleanup procedures. 

	Appendix E: 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 and should not block walkways and work spaces.

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

4. 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.

5. 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.

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

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

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

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR




	Appendix F: Electrical Current Safety



	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 G: Computer and Electrical Devices


	1. Use all computer equipment with care. Electrical devices use and retain potentially lethal voltages. 

2. Do not touch equipment that has come in contact with fluids. Risk of electric shock is greater in areas that are wet or damp. Do not operate any electrical equipment or computers in wet or damp areas.

3. When working with cords and cables, grasp the plastic insulation around the plug.

4. To protect equipment from accidental damage, do not place coats, backpacks, food, or beverages on or near computer tables.

5. Respect the rights of others who use the computer room by keeping it tidy and accepting responsibility for equipment used, including protection from theft, damage, or misuse.

6. Inspect any tools, power cords, and electrical fittings for damage or wear prior to each use. Use cords or equipment that are rated for the level of amperage or wattage that you are using. Do not use outlets or cords that have exposed wiring. Report any damage to your teacher and repair or replace damaged equipment immediately.

7. Make sure extension cords cannot present a tripping hazard.

8. Be aware that unusually warm or hot outlets may be a sign that unsafe wiring conditions exists. Unplug any cords to these outlets and do not use until your instructor has checked the wiring. 

9. Know where the circuit breakers are located in case of an emergency.

10. Do not touch a person or electrical apparatus in the event of an electrical accident. Always disconnect the electrical current first.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR




	Appendix H: Repairing Computers Safely


	As you prepare for work inside your computer, follow these important procedures to minimize injury and promote safe practices:

1. Turn off power. It is imperative that you always remember to turn the power off before servicing any piece of electrical or electronic equipment.  Do not open the computer case until you are absolutely sure no power is present.  If you see any indicator lights (LED’s) on, it is a sign that power has not been completely disabled. There are several makes of power supply units that use a switch on the back to shut off the power.  If this is the case, be sure to set this switch to the “OFF” position. Unplug for Added Safety. As an added precaution, unplugging the computer unit from its power source will absolutely ensure that power is now turned off.

2. Smoke and Burning Smells. If you detect smoke or a burning smell originating from your computer you must: a. Stop what you're doing immediately. b. Unplug the computer from its power source. c. Call your instructor/supervisor immediately. d. Wait at least 5 minutes for parts to cool before you continue any repairs. A part that has been damaged from overheating should be replaced.  Do not attempt to repair a part that has caused either smoke or smell or both. This holds especially true if the part in question happens to be the power supply. 

3. Remove Hand Jewelry. Hand jewelry will often act as a conductor and can be an easy way for you to receive an electric shock. This holds especially true if the part you contact is the power supply.

4. Get Grounded. Grounding yourself by contacting the chassis/frame of the computer is an excellent safety procedure. This will prevent you from destroying components in your system that are susceptible to static charge. A grounding strap is an ideal piece of equipment and should be worn if it is available.

5. Do Not Contact Capacitors. Become familiar with capacitors in the system capable of delivering extreme electrical shocks. Capacitors in a computer can store electric charge even after power has been removed from the computer. It is a good practice to wait for up to 5 minutes after removing power from the computer before working on the unit. 

6. Do Not Service the Non-Serviceable. Some equipment carries a label that reads "No serviceable components inside". This label means exactly what is says. Do not try to circumvent this warning under any circumstance. There are at times parts of a computer system that are not meant to be repaired. This warning is for everyone, including professional computer repair persons. This warning will usually appear on power supply units but can also be found on monitors, hard drives, optical drives and other dangerous or highly sensitive pieces of equipment.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix I: Biohazards



	When working with people always be aware of biohazards. In TEJ, students must be aware of the chemical makeup of components that are part of information technology systems and possible contamination through small cuts on hands or other open wounds. They must also be aware of the possibility for pinch points and cuts to occur, exposing others to blood contamination through shared tools and workspaces after an injury. Wearing of appropriate protective devices, keeping work areas clean and sanitized, and knowing proper procedures can minimize or reduce risks associated with biological hazards. 

1. Wear proper Personal Protective Equipment PPE as directed at all times (e.g. safety eyewear, masks, gloves, aprons, etc.) 

2. Properly clean all areas as required. 

3. Handle sharp objects with extreme care.

4. Store all equipment, tools and materials in approved containers ONLY. Dispose of biological material in approved containers ONLY.

5. Clean any spills and remove any contaminated materials immediately.

6. Call attention to any potential contamination or dangerous conditions to your supervisor and/or instructor immediately.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



	Appendix J: Lifting



	A strain is a feeling of stiffness or soreness from using muscles too long or the wrong way. Strains usually occur in the lower back, the weakest point of the spinal column. In information technology, lifting heavy loads incorrectly often causes strains. Once your back has been strained or weakened, it can easily be injured again. Components and parts in computer engineering may be stored in bins on shelves so it is important to be aware of lifting risks. 
1. You can prevent back strain by lifting with your strong leg muscles. When you must lift a heavy object, squat with knees bent, feet apart, and back straight. With your arms straight, get a firm grip on the load. Stand up keeping your back straight. Make your leg muscles do the work. Do not twist or bend.

2. Set objects down by using the same method in reverse. Ask for help if the object is too heavy. Use a cart to carry heavy objects any distance.

3. Heavy articles should be stored on the bottom shelves.

AT ALL TIMES – IF IN DOUBT, SEE YOUR INSTRUCTOR



Appendix K:

Computer Engineering Additional 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 L: HAND AND POWER TOOLS

FOR COMPUTER ENGINEERING PASSPORT

	General Conditions
Students must be trained on the safe use of Hand and Power Tools before they may begin working with them for robotics and computer engineering tasks. The student must demonstrate to the teacher safe work procedures. This includes: screwdrivers, pliers, drills, wire cutter/crimpers, soldering equipment.



	Personal Protective Equipment

· Safety glasses

· Coveralls 

· Safety footwear



	Possible Risk Factors

· Eye injury

· Projectiles

· Hand injuries

· Cuts and abrasions

· Entanglement

· Electrocution

	· The student has been trained on this equipment.

· The student understands the required personal protective equipment to operate this equipment.

· The student is aware of the possible risk factors


Student Signature:

________________________________


Print Name:           

________________________________

            Teacher Signature:               ________________________________


Date of Training:

________________________________




Appendix M: 

Form 1: Computer Engineering Technology Lab Safety Passport

The purpose of the safety passport is to ensure that students are fully aware of all safety features on each piece of equipment in the technical facility prior to using them independently.  

The general process is as follows:

1.
Teacher Demonstration: When the teacher introduces a new piece of equipment, the student records the date of the safety demonstration on their safety passport. This is to be initialled by the teacher (see sample below). The teacher demonstrates techniques for the safe operation and procedures, as well as use of personal protective equipment (e.g. eye protection, secure loose hair, remove jewellery, protective clothing, etc.). Students prepare notes in their notebooks. This safety note is carefully recorded in each student’s notebook along with the signed passport. The teacher also carefully notes attendance for that day in their daybook if any students are absent for the safety lesson; makeup opportunities must be provided.


2. Test: Each student should complete a written (or oral) test on the safe operation or procedure, outlining all safety features that must be observed. The individual tests are designed to compliment any general facility safety rules. Upon satisfactory completion of the test the student dates the “tested” column and teacher initials this as complete. IMPORTANT NOTE: A copy of the test should be kept by the teacher.
3. Student Demonstration: Students must demonstrate to the teacher that they have a thorough knowledge of the safety rules for the equipment and are able to demonstrate their competency on the equipment. Once the teacher has observed the required safe setup and operation of the equipment by a student the teacher signs off that portion of their passport. 

4. Once the student has completed #1, 2 and 3, the teacher signs the final column of student’s safety passport indicating they have permission to use that equipment or perform the procedures. Students must be able to provide the teacher with their signed passport for that equipment each time they wish to use that equipment.  

Note: Three forms are provided, Form 1 can be used as a student notebook form for each machine; Form 2 can be used for signing several machines per student. With the 2nd form, students keep safety notes on separate paper. The third form requires one sheet per tool per student, and may be used in the student notebook or kept on file by the teacher (or both).

Appendix M (cont)

Form 2: Record of Safety Training for Computer Engineering Class

Student:
___________ _________ Class/Course:
 ________________

STUDENTS MAY NOT USE ANY EQUIPMENT, TOOL, OR FACILITY UNTIL:

· his or her training has been signed off by the teacher

· he or she has received a satisfactory mark on the related safety quiz.

	Topic
	Date
	Teacher’s Signature

	Computer Resources and the Internet

	· Acceptable Use Policy

· File and Data Management

· Hardware Care and Access

· Safety on the Internet

· Computer Ergonomics
	
	

	Computer Engineering Project Care – Working With Tools, Materials, Electricity, 

Communications Equipment

	· Hand Tools

· Personal Protective Equipment

· Handling Electronic Media

· Working with Electricity

· The Working Environment

· Safe Use of Chemicals

· Safe use and proper handling of equipment and materials, supplies, workstations

· Use of personal protective equipment (PPE)  

· Connecting Monitors

· Communications Equipment

· Still Imaging Devices

· Audio Equipment Use and Storage

· Cables
	
	

	Facility Care

	· Proper cleaning and setup procedures

· Maintaining safe working environment

· Proper room cleanup and organizational procedures

· Safe and proper disposal of consumables and hazardous materials


	
	


Appendix M (cont)

Form 3: Teacher Overview Sheet for Individual Student Tracking

Student Name:
______________________

Course/Class: 
______________________ 

	Equipment/Procedure: _____________________________


	Attended Teacher Safety Instruction and Demonstration

(Notes recorded)
	Passed Written or Oral Testing
	Demonstrated Safe Set-up and Operation to Teacher


	Granted Permission by Teacher

	Date of

Lesson
	Teacher Initial
	Date 

Tested
	Teacher Initial
	Date of Demo.
	Teacher Initial
	Date
	Teacher

Initial

	
	
	
	
	
	
	
	


	Equipment/Procedure: _____________________________


	Attended Teacher Safety Instruction and Demonstration

(Notes recorded)
	Passed Written or Oral Testing
	Demonstrated Safe Set-up and Operation to Teacher


	Granted Permission by Teacher

	Date of

Lesson
	Teacher Initial
	Date 

Tested
	Teacher Initial
	Date of Demo.
	Teacher Initial
	Date
	Teacher

Initial

	
	
	
	
	
	
	
	


	Equipment/Procedure: _____________________________


	Attended Teacher Safety Instruction and Demonstration

(Notes recorded)
	Passed Written or Oral Testing
	Demonstrated Safe Set-up and Operation to Teacher


	Granted Permission by Teacher

	Date of

Lesson
	Teacher Initial
	Date 

Tested
	Teacher Initial
	Date of Demo.
	Teacher Initial
	Date
	Teacher

Initial

	
	
	
	
	
	
	
	


Appendix N: 

Student Safety Procedure Checklist: Assembly and disassembling Computers

Student Name: __________________

	Procedure
	Wiring / Cables
	Circuit Board
	Other

	Student prepared physical environment prior to using station.
	
	
	

	Student made sure to ground themselves before working with the computers.
	
	
	

	Students proficiently demonstrated appropriate use of tools and equipment, and removed the items in the correct order.
	
	
	

	Student laid out the equipment in a neat and correct order.  (Does not touch the gold parts of RAM, CPU, etc)
	
	
	

	Student safely cleaned workspace and stored supplies, tools, equipment and project in progress or ready for marking.
	
	
	


Appendix O: 

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

	Internal computer hardware
	
	
	
	
	
	
	

	Monitors
	
	
	
	
	
	
	

	Extension cords, power bars
	
	
	
	
	
	
	

	OS system setup
	
	
	
	
	
	
	

	Software application installation
	
	
	
	
	
	
	

	Internet policy use
	
	
	
	
	
	
	

	Hand tools
	
	
	
	
	
	
	

	Static electricity handling
	
	
	
	
	
	
	

	Soldering and de-soldering
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Appendix P

	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 Q:

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 lease 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 R: 

Safety in the Computer Lab Quiz with Answers

Name: 

________________________________

Date Completed: 
________________________________

Teacher Signoff: 
________________________________   /25

Indicate by writing T or F if the following statements are True or False.

1. Electrical devices can retain potentially lethal voltages. 
T

2. Do not touch equipment or cables that have been exposed to fluids. 
T

3. Report all cabling problems to your instructor after class.
F

4. After disconnecting cables from equipment, it is not necessary to fit a protective cap over each end to prevent moisture and dirt from damaging the sockets. 
F

5. It is OK to bend cables tightly to fit equipment.
F

6. Inspect all power connections for worn or loose plugs every time you use them.
T

7. Switch off the power before connecting or disconnecting power cables.
T

8. Do not use wooden or fiberglass ladders when working with electricity.
F

9. Always wear protective work gloves when handling high voltage equipment.
T

10. It is OK to touch power source internal parts with bare hands.
F

11. To prevent fire, do not place electrical equipment close to combustible materials.
T

12. It’s ok to consider adapting pieces by grinding them to fit the robot without teacher supervision if you’re in a hurry. 
F

13. While working from a ladder, leaning out to reach a lighting instrument is an acceptable practice. 
F

14. All power supplies hung on a ceiling suspension system must be fitted and operate properly. 
T

15. Old computer monitors are dangerous  if their screens are broken so care should be taken in handling.
T

16. Inspect all tool carts, tools and materials for safe storage every day.
T

17. Do not use cameras near water or in rainy/moist situations.
T

18. If a piece of equipment is not working, open it up and see if you can fix it.
F

19. It is OK to handle equipment with wet hands or feet even if the equipment is plugged in.
F

20. Dispose of used batteries in the garbage.
F

21. It is OK to listen to loud music if it is only for a short period of time.
F

22. Hearing damage can come on gradually and therefore can go unnoticed.
T

23. The output level on student headphones should be in the decibel range of normal conversation 50-60 dB.
T

24. Secure heavy computer parts bins on lower shelves to avoid dangerous situations.
T

25. Do not handle equipment with wet hands or feet even if the equipment is unplugged.
T









Video QR code 


(to be inserted)
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