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Introduction 
 

Welcome to Engineering Idol 2017! This contest will give you an understanding of the practice of 
professional engineering. The purpose of this document is to describe to you the elements of 
the competition.  Not all the answers are here. If the answers were always known – there would 
not be a need for Engineers.  Engineers excel at projects when they get to define both what the 
solution to a given problem will be and how it will be achieved. 
 
It is our hope that this exercise will give you an opportunity to experience the profession of 
Engineering.  This year, we hope you come to understand that Engineers often rely on other 
professionals in order to integrate their technical designs with the public they serve. 

Background                                                
 
Ontario is a world leader in clean and reliable electricity generation and distribution being the 

first province to eliminate coal as a source of power, operate the largest nuclear power plant in 

the world and produce over a third of Canada’s total wind power. However, all of this 

sustainably generated power is useless unless it can be delivered to where it’s needed: industry, 

businesses and homes. To do this it takes over 50,000 kilometers of transmission lines, enough 

to circle the earth, and that’s just for Ontario! A complex network of transmission corridors, 

substations, and transformers - all designed by engineers - is what keeps the lights on 

(http://www.ieso.ca/ontarioenergymap/index.html). 

As you can imagine, keeping all of this running is no small feat. The grid must be designed to 

withstand storms on both the earth and the sun, be able to adjust to fluctuations in supply and 

demand and be able to be monitored and controlled remotely (imagine having to call Hydro to 

request more power when you wanted to turn on your microwave). The structure of this energy 

network is also always evolving. With Toronto receiving as much solar radiation as Miami and 

advancements in solar technology, companies and individuals are seeing potential and changing 

the way energy enters the grid. In the past, there would be a central generation station, 

branching out to consumers. Today the grid is a dynamic network, always adapting. In energy 

distribution the three R’s take on a different meaning, they are reliability, robustness and 

reconfigurability. 

This exercise will help you better understand and appreciate the challenges faced by engineers 

in designing systems to distribute electricity. You and your team will be required to design your 

own power distribution network while taking into account fluctuations in supply and demand 

and finding ways to share surplus. Aside from certain constraints required for safety, the design 

of your network is left to your team. 
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Your Role and “Request for Proposal”  
 
You are a member of a talented team of electrical engineers invited to create and present a 
design for a power distribution network of your choosing. The network will be used to connect a 
group of isolated communities. The idea and design should come from your careful 
consideration of the factors your team decides are relevant.  The document in Appendix 7 
should guide you on dealing with safety issues relating to electricity.  If you would like to talk 
with an expert about safety, but are unable to find a way to connect with someone, please 
contact us at EngIdol@gmail.com. Appendix 10 sets forth the testing conditions for your 
network and also clarifies the requirements your design must satisfy. 
 
The communities are represented by a provincial government who will use this challenge as a 
means to discover the best Engineering Team for designing their power distribution network. 
 
Your team will be required to present your project to a panel of judges, hired by the 
municipality at the University of Toronto on Saturday, March 4th, 2017 (first Saturday of March).  
It is at this event the judges will pick the preferred designs and award $400 to the first place 
team, $300 to the second place team and $200 to the third place team.  
 
Your team realises that successful Engineers in this field are innovative, communicate well, 
remain professional (even when under pressure), are highly skilled and have good time 
management skills.  Your task is to convince the municipality that your team has what it takes to 
design and implement the best project while showcasing your technical knowledge and skills, 
demonstrate innovation and conduct effective research.  Although you will have the opportunity 
to present and demonstrate your prototype at the competition day, it is the team that will win 
the competition, rather than the prototype itself. 
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What You Need To Do: Engineering Requirements 
 
Your team will be responsible for the design of a power distribution network for an isolated 
community. Your team IS NOT responsible for generating any electricity. That will be provided 
on competition day by the Engineering Idol organizers. This power will be direct-current (“dc”), 
like the power you have from a battery, and is therefore different from the power that we 
receive from Ontario Hydro. For testing you may use up to two standard 9V batteries connected 
in parallel (each new battery supplies 500mA, in parallel the currents add to 1A at most) with a 
variable resistor connected in series to simulate fluctuations in supply capacity and demand (if 
you are unsure of what this means please contact us at EngIdol@gmail.com). Additional safety 
requirements may be found in Appendix 7 while Appendix 10 sets forth the testing conditions. 
 
In short your team will formulate a design where you: 
 

 Accept a standard supply voltage of 9Vdc, 1 A capacity. The voltage will fluctuate 
randomly by up to +/- 20% 

 Model a small community of users (as a fixed resistive load) and distribute power to 
them (the minimum requirements are given below). 

o 2 lights that can be switched on/off individually (representative of houses) 
o 1 motor that can be switched on/off (representative of industry) 
o 1 switch to control power to an external load provided on competition day by 

the organizers 
o 2 switches to control power to another external “community” (built by another 

team). Your team may either send or receive energy through these ports. It is 
up to your team to determine how and when this happens. 

 Voltage measurement points with protection resistors to limit current  

 Provide 4 connector interfaces (to connect to two other communities,  the main PEO 
“grid” and to the variable load) 

 
In engineering projects standards make it possible for teams from around the world to work 
together. This project is no different. To make it possible for all the teams to be successful on 
competition day we will be standardizing the interconnect. It will be a 9-pin Subminiature D 
connector following the pin-out given below.  
 

 
 

mailto:EngIdol@gmail.com
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A bare minimum black box (input and output your design must accommodate) description is 
given below: 
 
 

 
 
 
Shown below is how we will supply power to your designs. 
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This will be an interesting competition; teams may choose to implement their designs however 
they wish provided it meets the safety requirements set forth in Appendix 7. You are 
encouraged to explore ways where you can better model the loads real communities need to 
accommodate.  The designs therefore will be completely different, but still able to connect with 
each other. In fact, this is how distribution works in the real world! If there are questions, there 
is help.  We have Electrical Engineering Experts available for you*. 
 
The purpose of this project is for you to demonstrate how you use the field of engineering to 
address the needs of your client.  [Engineers begin their job by looking at the overall ‘big’ 
problem or challenge that they wish to solve, and then they analyze how this ‘big’ problem can 
be broken down into a series of smaller problems – perhaps smaller ones that are already solved 
- that can work together to satisfy the ‘big’ one. Next each separate smaller design solution is 
built and tested and shown to be successful, and then they are put together to solve the bigger 
problem. 

Think about how your team can differentiate itself in this competition and incorporate what you 
learn (both from research and experimentation) into your team’s final design.  

There are some other details about the interim report and how the competition day works.  The 
details on the Bare Bones Requirements and due dates are in Appendix 9.  It refers to a 
Preliminary Report (which is used to make sure you are on track with the right scope and are 
well on your way with building your prototype) that is detailed in Appendix 2.  Make sure you 
provide a schematic so we can make sure your design is safe for competition day.  

On the competition day come prepared with your notes, the materials you require to modify 
your prototype, if required, as well as successfully test your design as you articulated in the 
interim report. A list of tools available to you on competition day is mentioned in Appendix 8. Be 
prepared with a 4-minute sales pitch (after lunch break) to the municipality about your team 
and design.  Everyone will need to participate and there will be NO POWERPOINT presentation 
and no visuals other than your prototype! 

In lieu of a PowerPoint presentation, please bring a one-page “marketing flyer” of your 
prototype as a handout to the judges (5 copies). We will leave the design of the flyer to your 
imagination! 

* You may contact us at EngIdol@gmail.com at any time should you need help. 

mailto:Engineeringidol2013@gmail.com
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Building Your Prototype 
 
The building of your prototype gives you the opportunity to demonstrate what your team has 
learned about the challenges of power distribution.  
 
On competition day, you may be required to incorporate changes to your Prototype as it is 
tested. Bring your list of materials and receipts with the form in Appendix 5. You are permitted 
to spend up to $100 on materials used to build your prototype, for which you will be 
reimbursed. 
 
Basic hand tools and power tools will be available on the competition day.  Please refer to 
Appendix 8 for details. 
 
We are expecting the prototypes will be built before competition day and only modified at the 
competition. 

The Judging Criteria 
 
The competition day will be run like a science fair where judges will be assessing the planning 
and execution of the project, as well as how the student teams worked together to achieve its 
success.  The judges will observe how well your team’s network performed under the test 
conditions specified in Appendix 10. In addition to the criteria you define, the judges will be 
considering: 

 Safety (fail safe considerations, testing to determine safety for user, etc.) 

 Reliability (what causes it to fail) 

 Reconfigurability (can it be adjusted to changing needs) 

 Robustness (how well does it respond to surges (changes in supply)) 

 Creativity 

 Suitability for the users 

 Ability to communicate ideas 
Engineering will always be primarily math and science; however, the modern Engineer, serving 
the new disciplines of Engineering, needs to have imagination and fluid problem solving skills.  
Use your presentation time to demonstrate how your team differentiated from traditional 
designs and how you demonstrate the qualities the investors are looking for. Show the judges 
that your team’s network design will be well received by clients. 
 
We are allowing the judges the luxury of a jury-style deliberation.  Their conversations and final 
deliberations will be left known only to themselves.  Teams should not expect a detailed ‘mark’ 
for each element of the judging criteria. 
 
We have asked the judges to appoint among themselves a commentator who will provide 
feedback for each team at the event. 
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Judging is a very difficult role in Engineering Idol.  It is recognized that every team puts in a lot of 
effort to accomplish a successful outcome.  None of us envy the role of the judges having to pick 
among a group of excellent teams and we ask you to support them in this very difficult role.  In 
the Engineering world, projects are awarded all the time to competitors for reasons that are 
never either disclosed or understood.  That an element of ‘judgment’ is used and permitted by 
our judging panel reinforces that Engineering Idol is “an opportunity to experience the 
Profession of Engineering”.   

The Competition Day 
 
The competition day starts at 8:30 a.m. with registration and runs to 4:30 p.m. on Saturday, 
March 4th, 2017 at the Bahen Centre, University of Toronto downtown (location given in 
Appendix 4).  Members of Professional Engineers Ontario (PEO), many visitors to the school and 
local politicians will be in attendance.  You are welcome to invite friends and family.  We will be 
providing lunch for the team members and their teachers. 
 
The judges will arrive once the competition day gets going.  They will be interacting with the 
teams through the course of the morning.  The details of the agenda may change between now 
and March 4th, however, the day will look similar to that listed in Appendix 6. 
 
Please bring a sign for your booth to identify your school and/or the name of your engineering 
team. 

Safety 
 
Your school’s Supervising Teacher or Volunteer should be expected to help with keeping the 
building and testing of the designs safe during competition day. Please see Appendix 7 for 
detailed safety requirements pertaining to the design of your prototype. 

Questions 
 
Please forward any questions to the Technical Team at EngIdol@gmail.com.   
 
The Subject line of any email correspondence should start with “EIdol – School Name –“. Please 
use the email address provided in your T-Shirt Order Sheet (Appendix 1) as it is easier for us 
figure out which team you are from. 

mailto:Engineeringidol2013@gmail.com
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*Notice: 
PEO, its employees, contractors and volunteers shall not be responsible for, and all 
contestants hereby release and forever discharge PEO, its employees, contractors and 
volunteers from any and all claims, suits and demands for any loss, damages or injury 
howsoever arising, except of caused by the gross negligence of PEO, its employees, 
contractors and volunteers. 

Appendix 1:  Team T-Shirt Form   
 

Due date: January 11th, 2016 
 

 

 

School Name: ____________________________________ 
 
Supervising Teacher/Volunteer: ___________________________      Size ___________ 
 
Please indicate Size beside each name as S – M – L – XL – XXL 
 
Names of Students (4 – 6 in total)    
 

 ____________________________________    Size ________  

 ____________________________________    Size ________  

 _____________________________________    Size ________ 

 _____________________________________    Size ________   

 _____________________________________    Size ________  

 _____________________________________    Size ________   

 

OFFICIAL EMAIL ADDRESS OF TEAM ____________________________________ 

(i.e. where your questions will come from and how we can reach you if need be) 

 
Please return (on or before the due date) to: EngIdol@gmail.com  

mailto:EngIdol@gmail.com


www.engineeringidol.com   Power Distribution Network                    
  

#EIdol2016 11  

Appendix 2:   Preliminary Report Template  

Due date:  February 1, 2016 (2 PAGES MAX plus sketch) 
 
SCHOOL:  ______________________________________ 
 
PROJECT TITLE:  _____________________________________________________ 
 
PROJECT TEAM MEMBERS:  NAMES / GRADE LEVEL 
 
 
SUPERVISING TEACHER OR VOLUNTEER: _____________________________ 
 
METHOD OF APPROACH:  How team members were selected, how subject was 
researched, how responsibility was assigned, etc.  
 
PROTOTYPE:  Explain the prototype and its special features. 
 
** Attach a sketch of your proposed design (schematic) 
*** Attach your supporting calculations 
 
SIGNATURE: ______________________________________ 
  SUPERVISING TEACHER OR VOLUNTEER (Adult) 
 
DATE SUBMITTED: ______________________________ 
 
Submit to: EngIdol@gmail.com  
 
 
 
 
 
 
 
 
 
 
 
 

mailto:EngIdol@gmail.com
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 Appendix 3:  Presentations and Demonstrations 
 

There will be NO POWERPOINT PRESENTATIONS.  Each team member is asked to 
participate in a 4 minute ‘sales pitch’ to dynamically describe the best features and 
benefits of the design and your team. 
 
In lieu of a PowerPoint presentation, each team is asked to bring a ‘marketing flyer’ of 
their design to hand out to the judges and any investors who may be joining us at 
Engineering Idol.  A one-pager will be sufficient.   
 
We will be devoting the morning of the competition day for all teams to setup a booth 
similar to a science fair where prototypes will be reviewed and tested by the judges. 
 
The approximate dimensions of the table will be 6ft by 3 ft. Please bring a team sign to 
make it possible to easily identify your team. Teams will be provided 9V power at their 
tables and should use the table to display their prototype, model how it integrates into 
the municipality and provide appropriate connections to the variable load and other 
communities which will be present on competition day (details in Appendix 10) 
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Appendix 4: The Location on Competition Day   
 

University of Toronto 
Bahen Centre for Information Technology Atrium 
40 Saint George Street 
Toronto, ON M5S 2E4 
 
Wikipedia: http://en.wikipedia.org/wiki/Bahen_Centre_for_Information_Technology 
 

 

 

 
Source: https://maps.google.ca/ 
 

 

 

 

 

http://en.wikipedia.org/wiki/Bahen_Centre_for_Information_Technology
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List of nearby parking lots (see map above):  Weekends cost $10 
 

1. King's College Circle Parking Lot: Access from King’s College Circle 
2. Simcoe Hall Lot: Access from Galbraith Rd. under construction 
3. Physics Parking Garage: 60 St. George Street. 
4. B.C.I.T. Parking Garage: 213 Huron Street 
5. 256 McCaul St. Parking Lot. 
6. 155 College Street Parking 

 

Coming by TTC: 
 
Closest Station: Queen’s Park located at the intersection College St. and University Ave. 

 

Streetcar Options: 
· 510 Spadina: Board at Spadina Station 
· 506 Carlton: Runs on College St. 

 
Parking Options: 
 

 
Source: http://map.utoronto.ca/  
 

 

 

 

 

 

                      

Bahen 

Centre 

 1 

 2 
 3 

 4 

 5 

 6 
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Appendix 5:  List of Materials and Associated Costs ** 
(for reimbursement) As an Alternate to the Excel Spreadsheet on www.engineeringidol.com  
** provide name & address to whom the cheque should be mailed 
 

Team Name:  

Component List Cost 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Total Cost:  

Teacher* Verification/Signature: 
‘* or supervising adult    *Max $100.00 
 
 

http://www.engineeringidol.com/
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Appendix 6:  Timetable for Competition Day - DRAFT 
 

8:30 a.m.   Registration and T-Shirt Distribution 
 
9:00 a.m. Opening Ceremonies in Main Theatre Hall  
 
9:15 a.m.   Students set up booth and interaction with the public begins 
 
10:00 a.m.   Judges arrive and discuss projects with engineering teams 
 
12:00 a.m.   Lunch and Students prepare for their presentations 
 
12:30 p.m. Presentations start in Main Theatre Hall  
  
3:00 p.m. Judges will begin deliberations while Team Photos are taken 
 
3:15 p.m. Guest Speaker and presentation of PEO Scholarships  
 
4:00 p.m.         Awards Ceremony 
 
4:30 p.m.        Closing Ceremonies, Group Photo and End of Event 
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Appendix 7:  Safety Sheet – Electricity is Shocking 
 

Guidelines for designing safe networks in your Engineering Idol Proposals. 

 

Basics of Electricity: Voltage, current and resistance 
“Voltage” is essentially a measure of how much force is pushing electrons (electrical current 

flow) to flow through a conductor. Batteries, generators and many other devices produce 

voltage.  Voltage can be considered similar to water pressure that pushes water through a pipe. 

If water is prevented from flowing then there is no current but there is still water pressure. 

Similarly when no load is connected to a voltage source (i.e. battery) then no electrical current 

can flow.  

 

When an electrical load is connected across a battery, electrical current flows from this voltage 

source through the load and back to the battery in a loop – this indicates that the “circuit is 

completed (closed)”. If you insert a switch into the circuit and switch it ‘off’, then the circuit is 

not complete (open) and no current can flow despite the voltage that is being applied.  

 

This is what you have at your wallplug in your homes:  voltage is there, but unless you plug 
something into it no circuit is connected and therefore no current can flow. The voltage at these 

plugs in your home is also pretty high, and is therefore dangerous, plus it is also changing by 

going up and down sixty times per second, or AC (we will not get into explaining the reasons for 

that here), so for the Engineering Idol competition we will take it down a notch - actually a lot of 

notches - to ensure no one’s safety is placed at any risk. 

 

So, let’s get back to getting electricity to flow ….  

 

When you want to do something with electricity - like turn on lights or toast bread - you apply 

the voltage (pressure) to a circuit where it passes through a resistance, or ‘load’, which only 

permits the current to flow at a predictable rate. If the resistance is too low, like attaching only a 

piece of thick wire across the battery, then too much current will flow and bad things happen 

like damaging the source (burning up your battery) of melting the wires.  You do not want to do 

this. If instead you connect this wire between your battery and a suitable “load” like a lightbulb, 

then a lower amount of electrical current will flow, the light turns on, and everything is fine.  

 

Another simple analogy is to think of a strong rush of water spinning a turbine, when it comes 

out it has much less energy. The number of electrons flowing per unit of time is referred to as 

the current (think of drops of water flowing in a stream).  

 

Now let’s look at that wire you use to connect the voltage to this lightbulb. Since you already 

know that the thickness of the wire (like the thickness of a pipe carrying flowing water) will 
determine how easily the electrical current can flow, you can look at how much voltage (again, 
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like water pressure) drops along its length as the current flows through it. The thinner the wire, 

the more voltage you will lose as the lightbulb draws electrical current through it.  It is also 
important to note here that the current will cause the wires to get warmer - the thinner the 

wires (or the higher the wire’s resistance) and the higher the current passing through them the 

hotter they get. If you look into your toaster you can see just how hot electrical current can 

make a wire: ‘red’ hot (or even hotter). Keep this in mind, because even when we reduce the 

voltage in your design project down to a safer 9Vdc, you can still see safety hazards if there 

are large amount of current flowing. 

 

One final note: Wires  

Wires usually have pretty low resistance because they are used to carry electrical 
current and you do not want them to cause the voltage to drop along the length of the 

wire when they do this. However, remember that ‘low’ does not mean ‘zero’, and when 

wires get to be long, like they are in power transmission systems, their resistance 

cannot be ignored. 

 

Wires are manufactured in many thicknesses, and this thickness is called the wire 

‘gauge’. As we already said, the thicker the wire the lower the resistance per unit length. 

The following website contains a table that will give you the resistance per unit of length 

(in milliohms per metre, and milliohms per foot) for the various wire gauges and also the 

amount of electrical current that a wire of each gauge can carry before it is at risk of 

overheating and damage: 

 

https://en.wikipedia.org/wiki/American_wire_gauge 

 

One Law to Rule Them All 

 

Ohms Law describes the relationship between current, voltage and resistance.  

Voltage = Current * Resistance  

https://en.wikipedia.org/wiki/Ohm's_law 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/American_wire_gauge
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Electrical Safety 
 

Voltage on its own isn’t actually particularly dangerous, it is when voltage is dropped across a 

load and produces a current that danger is present. This makes sense: if energy is present but 
there are no electrons flowing your body, then is no danger because nothing can transfer that 

energy. That is why current and how fast it is delivered is what is most important when 

considering safety. 

 

Voltage and current are related by a very simple equation called Ohms law. It states the V = IR, 

that is, the voltage dropped by a load is equivalent to the current (I) flowing through it 

multiplied by the resistance of the load. Or in other words, the current through a load is equal to 

the supply voltage divided by the resistance. In circuits, people can be approximated by a 

resistor which means that when we touch two terminals of a circuit we complete a loop, provide 
a voltage drop and actually draw current (electricity flows through us).  

 

So the higher the voltage, the higher the current, and the higher the danger. But it isn’t just the 

magnitude of the voltage that matters. Voltage can vary with time sinusoidially (like waves in an 
ocean) increasing and decreasing at a particular frequency (number of times per second). What 

this means is that if you connect a sinusoidal voltage to a load the amount current will fluctuate 

periodically (hence the name alternating current or AC).  

 

We already explained above that voltage and current can cause large amounts of heat (i.e. 

inside your toaster) and therefore you can be burned by this heat or by electrical current passing 

through your body, but there are other hazards that you need to know. Human muscles are 

controlled by small voltages provided by the nervous system in your body, so every time your 

heart beats a small current is produced in it to trigger the contraction. Now let’s connect this to 

what we just learned about AC electricity, if your heart is controlled by periodic voltage pulses 

and AC carries periodic voltage pulses, a strong enough AC signal could stop your heart! In fact, 

all it takes is a few milliamps to do this. 

 

For this reason, you should never play with electrical outlets, EVER ! They typically carry 120 V at 
a frequency of 60 times per second – more than enough to cause serious injury. In short, 

 

DO NOT PLAY WITH HIGH VOLTAGE AC POWER !!!! 
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So by now you might be thinking that if AC is so dangerous, DC,  direct current (the kind that 

comes from a battery) must be safe. This isn’t true! High voltage and current is always 
dangerous and this is why for this competition we are limiting you to a pair of 9V batteries 

connected in parallel. This will provide 9V and a maximum of 1A for you to test your designs – 

more than enough energy to power a model community.  

 

You should never short your batteries (shorting batteries means connecting them directly 

together using a low resistance like a piece of wire)! Let’s use ohm’s law to figure out why. 

Recall that V = IR (voltage = current x resistance). Suppose our voltage is 9V and that we connect 

the batteries directly to each other (so a very small resistance, say 0.1 ohms). How much current 

flows? The answer is 90 amps!  Now power dissipated by a resistor is equal to the current 

through it times the voltage it drops. So if we short out batteries the wires connecting them 
must dissipate 810 Watts of power. The battery is also unpredictable in these unsafe regimes of 

operation runs the risk of overheating and exploding. Furthermore , the wire will melt and 

potentially catch fire. Not something you want your electrical grid to do.  

 

Capacitors store electrical energy by separating electrons on two plates. Imagine holding a rock 

above the ground, when you let go the stored gravitational potential energy will make it fall. 

Similarly, when you provide a way for the electrons stored on the plate to reach ground they 

follow the path.  At DC no current flows through a capacitor because the plates are separated, it 

is an open circuit. So if you have a capacitor wired in parallel with a light all the current from 

your battery will flow through the light making it shine. But what happens when you disconnect 
your battery? Does the light immediately turn off? Remember that charge we stored on the 

capacitor? It will flow from the plates through the light making it dim slowly rather than shutting 

off immediately. In other words it’s kind of like a short term battery. 

 

The danger with capacitors is with how fast they can discharge. If you push a bunch of charge 

carriers into a circuit you get a surge, (a lot of power delivered in a very short period of time). 

This again, can cause things to catch fire or in the case of a person cause electrocution. 

Therefore, for safety your design must have if your design requires a capacitor less than 100 

microfarad of total capacitance present in it. However, thinking back to the dimming light 

example, if a capacitor can only provide energy for a very short period of time it might not be 
the most appropriate choice for supplying your community during load peaks. This is why it’s 

important your design considers how it will connect with other teams to share power. 

 

Fuses are essentially resistors that are designed to fail safely before anything else in your circuit 
does. If you put too much current through a fuse it will burn out and create an open circuit 

essentially turning everything in that branch off. You are encouraged to design for safety and 

this might be one tool (among many that exist) to consider. 

 

If at any point you are unsure about connecting something, stop and ask. 
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* You may contact us at EngIdol@gmail.com at any time should you need help. 

 

More Safety Basics 

 

ALWAYS 

 Work under Adult Supervision 

 Work on a ventilated and well illuminated area. 

 Use insulated electrical tools and gloves. Safety googles are a must! 

 Have a fire extinguisher available. 

 Disconnect your circuit from power source before working on it and discharge all 

capacitors properly. 

 Keep any combustible or flammable materials away from your work area.  

Any spark can ignite such materials. 

 Keep electric components and circuits away from water. 

 Design your circuit schematics and acquire all the components and tools before starting 

to build it.  

 Include appropriate grounding in your design.  

 First install the grounding BEFORE any other component of your circuit. 

Keep current below 500mA in all parts of your circuit when working with a Breadboard. 

Higher currents can cause excessive heating. 

 Mount IC’s (integrated circuits) first and then the rest of the components from larger to 

smaller. Finally connect all the wires. 

 Trim wires and component ends and use entire layout of breadboard to reduce circuit 

crowding and possible hotspots. 

 Use tweezers or longnose pliers to handle smaller components. 

 

 

NEVER: 

 Use Car Batteries. Only use household batteries, connected in series up to 9V. 

 Use a broken, damaged or burnt component. Replace it. 

 Short-circuit a battery. It will overheat and may explode. 

 Work on a powered circuit. Disconnect it first. 

 Touch a circuit with wet hands. Use appropriate insulated electrical tools and gloves. 

 Touch a Capacitor without first discharging it. 

 Never nail or staple any cords or cables, use appropriate cable holders, or tape. 

 Exceed the power rating of a component or Breadboard. It may overheat and even 

explode or catch fire. 
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How to Discharge Capacitors 

Connect a voltmeter to both leads of the capacitor and wait until fully discharged, that is a 0V 

reading. Alternatively, you can use a 10-watt resistor. 

Capacitor Testing and Safe Discharging. http://www.repairfaq.org/sam/captest.htm  

 

Important Links 

 

Use of Breadboards. https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard  

Basics of Breadboard circuit building.  

http://www.brighthubengineering.com/diy-electronics-devices/91435-how-to-make-electronic-

circuits-without-soldering/  

Beginner’s 10 essential skills need to know.  

http://www.makeuseof.com/tag/beginners-electronics-10-skills-you-need-to-know/  

Recommendations for Breadboard prototyping. 

http://www.wisewarthog.com/electronics/recommendations-breadboarding-and-prototyping.html  

Resistor Color Code Calculator 

http://www.digikey.ca/en/resources/conversion-calculators/conversion-calculator-resistor-color-

code-4-band  

21 Safety Rules.  

http://electrical-engineering-portal.com/21-safety-rules-for-working-with-electrical-equipment  

Safe Grounding Quiz. http://www.allaboutcircuits.com/worksheets/safety-grounding/  

Basics of DC-circuits.  

http://macao.communications.museum/eng/exhibition/secondfloor/DC-Circuits.html  

 

 

Videos 

Introduction to Breadboards. https://www.youtube.com/watch?v=oiqNaSPTI7w  

Breadboard basics. https://youtu.be/MlJxCOkgBH8  

 

 

http://www.repairfaq.org/sam/captest.htm
https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard
http://www.brighthubengineering.com/diy-electronics-devices/91435-how-to-make-electronic-circuits-without-soldering/
http://www.brighthubengineering.com/diy-electronics-devices/91435-how-to-make-electronic-circuits-without-soldering/
http://www.makeuseof.com/tag/beginners-electronics-10-skills-you-need-to-know/
http://www.wisewarthog.com/electronics/recommendations-breadboarding-and-prototyping.html
http://www.digikey.ca/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-4-band
http://www.digikey.ca/en/resources/conversion-calculators/conversion-calculator-resistor-color-code-4-band
http://electrical-engineering-portal.com/21-safety-rules-for-working-with-electrical-equipment
http://www.allaboutcircuits.com/worksheets/safety-grounding/
http://macao.communications.museum/eng/exhibition/secondfloor/DC-Circuits.html
https://www.youtube.com/watch?v=oiqNaSPTI7w
https://youtu.be/MlJxCOkgBH8
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Appendix 8:  List of Tools Available on Competition Day 
 

There will be a central tool table for your use.  Available tools will include: 
-  wood saws (also usable for plastics) and metal hacksaws 
-  knives 
-  basic electrical hand tools – wire strippers, diagonal cutters, soldering gun, electrical 
tape, needle-nose pliers, etc. 
-  multi-meter 
-  tape measures and set squares 
-  an electric drill with bits (metallic, plastic and wood) A supervisor will oversee the 
usage of all power tools. 
- duct tape 
- soldering irons 
 
You may bring simple hand tools such as scissors, screwdrivers, wire strippers etc.  You 
may request that additional tools be provided, by contacting EngIdol@gmail.com before 
March 1, 2016. 
 

Note: Safety is paramount.  Please do not bring any power tools 
without first receiving permission from Engineering Idol at the 
email above. Such tools must only be used at the Tool Table, 
under supervision and in compliance with the competition day 
safety rules.     
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Appendix 9:  Bare Bones Requirements 
 
This quickly lists the “deliverables” required by your team just to make sure you do not forget 
anything!: 
 

 Monday, December 19, 2016, submit your list of team members and T-Shirt sizes. Send 
the order form to EngIdol@gmail.com.  Appendix 1 includes the order form for 
reference.  Teams also receive the links for their packages which officially ‘Unveils’ the 
Engineering Idol project. ** Subsequently, send us the name and T-shirt size for the 
team member you add to your team in a non-technical capacity 

 
 Monday, February 7, 2017, your team will submit a Preliminary Report to 

EngIdol@gmail.com.  Appendix 2 gives an outline of what this report should contain.  
The report includes a sketch of your proposed design along with an explanation of how 
it will respond to the testing conditions presented in Appendix 10.  The Preliminary 
Report allows our Technical Expert to confirm that all the teams are on the right track 
ahead of the competition day.  If problems are detected, it gives the teams time to work 
through the issue to ensure everyone has a successful day at the competition. 

 
 Friday, February 11, 2017, Teams receive final approval regarding their concept design 

package.  This just means that the Engineering Idol team feels you have an excellent 
chance at being successful in demonstrating and testing your prototype on Competition 
Day. 

 
 Saturday, March 4, 2017, Arrive on time on Competition Day at the University of 

Toronto with your notes, team, materials and Prototype design.  Please see Appendix 4 
to be sure you know how to get to the competition venue.  Be prepared to talk to the 
judges about your project and make sure you have your one page marketing flyer.  
There is no reason to get nervous about the Competition Day – it is our hope that 
everyone is looking forward to it!  We are looking forward to meeting all of you and 
hearing about your projects.  It is likely that each team will discover they approached 
the problem very differently from the other teams.  This is the wonderful thing about 
Engineering – there are no wrong solutions – they are all innovations! 

   
 Each team is allowed to spend up to $100.00 on materials for their Prototype.  Bring a 

complete list of materials, receipts along with the reimbursement form in Appendix 5 on 
competition day.  If you send us the sheet ahead of time, we’ll have your cheque at the 
competition.  Otherwise, make sure you include the name of the person and their 
mailing address for whom the cheque should be sent to.  Your supervisor is required to 
sign off on the Materials and Cost Sheet to ensure it is accurate. 

 
 Come prepared with your 4-minute talk and one-page marketing flyer.  

 
Remember a Team Sign for your booth so the judges can easily identify you. 
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Appendix 10:  Testing Conditions 
 
Listed in this appendix are the conditions that your network will be subjected to on competition 
day. Don’t be daunted by this list and don’t worry if your design isn’t perfect – no engineering 
design is ever complete. Sometimes things fail and that’s ok, what matters is the effort that goes 
into trying to fix things and learning as you go. Teams will not be judged solely on the technical 
aspect of their design, teamwork, perseverance and a willingness to experiment are much more 
important! 
 
The conditions are broken into two main categories; input – this is what your network will 
accept and will be provided by the competition organizers and output – what your network 
should produce. 
 
INPUT (Supplied by Engineering Idol) 
Your network will receive 9V direct current (the same as what comes from a battery) at 1 Amp. 
The voltage will fluctuate by up to 20%, that is by plus or minus 1.8 V .  
It is up to your team to decide how to accommodate for this (think about the communities 
receiving the power, is it ok for their lights to flicker?). 
 
This is representative of the reality of power grids. The simplest example is hydro power you 
have electricity when the reservoir is full, but it periodically fluctuates. How can your design 
accommodate this fluctuation? 
 
OUTPUT (for variable load supplied by Engineering Idol) 
The output will be a place where it will be possible to connect a variable load provided on 
competition day by the organizers. The load will have a maximum resistance of 10K ohms and a 
minimum resistance of 100 ohms. Note that the load may be time varying (not constant). 
However, it will have no reactive components (if you don’t know what this means, don’t worry it 
simply for safety). When you are testing your design you may use a variable resistor (often 
called a potentiometer) to simulate the load provided on competition day. 
 
SHARING 
 
In addition, your team must provide two additional connections to connect to another team’s 
communities to share power as needed. This must be protected by a 30 V, 2 Amp fuse and a 
switch (think about why this is important).  
 
Note that simply because a voltage is present at that terminal does not mean that current will 
be drawn by a load.  
 
* You may contact us at EngIdol@gmail.com at any time should you need help. 
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