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Abstract: Current forecasts of growth in the demand for electricity in Ontario indicate that, even with current 
conservation efforts and planned infrastructure developments, periods of time where the demand for electricity 
exceeds the amount the grid can supply are going to become much more frequent in the next twenty years. 
These shortages will manifest themselves in the form of unscheduled brownouts. SaveMyEnergy is a demand 
side energy management system which reduces the likelihood of shortages occurring by providing users with 
real-time information on the state of the energy grid and suggesting appliance run-times based on forecasted 
electricity demand, the cost of electricity and the user’s weekly schedule of activities. In the event a shortage 
does occur, SaveMyEnergy provides utility companies with a means of reducing the load in areas of the grid to 
prevent catastrophic failures while, at the same time, allowing users to maintain control over which areas of their 
electricity use are reduced. 
 

1. INTRODUCTION 

     While developments in the field of technology 
and its increased integration into people’s everyday 
lives have done much to improve many people’s 
quality of life, this widespread adaptation and usage 
has also greatly increased society’s dependence on 
electrical energy. The average electricity usage rate 
per household in Canada is currently 40 GJ per 
year, one of the highest rates in the world [1]. Most 
Canadians, however, take for granted the fact that 
electricity will be available to meet their needs the 
moment they turn on a light switch or choose to run 
their washing machine. They rarely stop to think 
about where the electricity is coming from and are 
usually unaware of the impact their actions on the 
electrical grid as a whole. 

2. BACKGROUND 

     The fact that the supply of electricity at a given 
instance in time is not infinite is something that the 
large majority of Canadians is ignorant of, or simply 
never thinks about. Organizations, such as the 
Independent System Operator (IESO) in Ontario [2], 
are necessary to ensure that there is always an 
available supply of energy to meet the demand. 
This task is complex, however, as the demand for 
power is not constant throughout the day [Figure 1].  

The shape of the demand curve also changes in 
response to environmental conditions such as the 
temperature and the amount of daylight which is 
available. Forecasts of future electricity demand are 
constantly being created and updated as these 
organizations seek to find the most efficient way to 
supply the required energy. 

 
Figure 1: IESO graph of projected (less smooth 

curve) vs. actual (smoother curve) electricity 
demand in Ontario for April 3, 2014 

If there is a shortage, utilities must either start up 
backup production facilities (which often operate at 
a higher financial and environmental cost), buy 
expensive electricity from external sources or, in the 
worst scenario, a brownout will occur. The current 
trend towards renewable sources of energy only 
compounds the problem as the amount of electricity 
which will be produced from weather-dependent 
sources, such as wind and solar, is hard to predict 
accurately over a short period of time [3]. 

     Rather than continuously building new 
infrastructure to meet short-term peaks in demand, 
utilities are adopting what are known as demand 
side management strategies. These solutions 
consist of technology or policies which encourage 
consumers to reduce the amount of electricity they 
are using during peak periods [4]. In Ontario, time-
of-use pricing and PeakSaver Plus are two demand 
side management solutions which have been 
implemented. 



3. SAVEMYENERGY 

     SaveMyEnergy is a demand side energy 
management solution which helps homeowners 
practice load shifting to off-peak hours while at the 
same time giving utilities the ability to reduce the 
grid load when conditions are leading up to a 
brownout. The system consists of three basic 
components whose combined effect allow for smart 
monitoring and management of a home’s electricity 
use [Figure 2]. 

 
Figure 2: Diagram of SaveMyEnergy system 

components and interactions 

     The basis of the system is a central server which 
gathers data from both the home and electricity grid 
using a form of wireless communication called 
ZigBee [5]. Communications with the utility will be 
performed through a home’s smart meter, since all 
smart meters currently installed in Ontario have 
ZigBee capabilities [6]. The server combines the 
information it obtains on time-of-use pricing and the 
current grid status with stored data on the 
homeowner’s usage habits to provide the 
homeowner with recommendations on when to run 
appliances. Additionally, if conditions in the grid are 
indicative of an impending brownout, the utility can 
send a command to all SaveMyEnergy servers in an 
area to ensure their individual home’s energy use is 
below a specified amount or energy cap. Each 
server will then achieve this by utilizing a list of 
user-set priorities to systematically turn off 
appliances until the cap is met. In this way the 
electrical usage in an area can be kept below a 
maximum threshold and the shortage will be 
mitigated. 

     A device called a ‘Power Interface’ is attached to 
the back of continuous appliances, such as space 

heaters and pool pumps, to allow power caps to be 
enforced by controlling the power to the device. 
Status Interfaces are attached to the front of time-
dependent appliances, such as dishwashers, to 
provide homeowner’s with at-a-glance information 
on the status of the grid using coloured LEDs. 
Buttons on the Status Interface allow users to 
schedule optimal timeslots to run appliances using 
data obtained from the server. When the scheduled 
time is reached, users will be notified using a 
warning buzzer. 

     As the product is further developed automation 
features, such as remotely controlling home lighting 
and heating and cooling systems, would be added 
to make SaveMyEnergy more appealing to 
consumers. Steps would also be taken to 
collaborate with appliance companies in order to 
facilitate scheduling and automatically running 
networked appliances. 

4. CONCLUSION 

     As the future of a stable energy grid in Ontario 
becomes less certain, SaveMyEnergy will be an 
invaluable resource for forming a population of 
users who are more socially aware and empowered 
to make smart choices with regards to their 
electricity usage. SaveMyEnergy will also provide 
utility companies with the means to successfully 
distribute available resources to consumers.  
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