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A home energy 
management 
network
The most significant change in the electricity 
industry has been the move towards an 
intelligent, or smart, grid. The smart grid is so 
designed that it can provide solutions to load 
management and peak demand, as well as 
handle potential blackouts such as have been 
seen in the California energy environment. 

hat the smart grid does not do is solicit support 
from the energy users whose demand for energy 
precipitates the crisis in the first place. Eliciting the 

co-operation of those who consume energy may eventually 
be the only choice left in reducing energy consumption. The 
less energy used, the less energy generated, and the less 
air pollutants released into our atmosphere. This is clearly 
illustrated in Table 1, which shows what a typical home could 
save in terms of CO2 emissions and costs and demonstrates 
the advantage of including consumers in the conservation 
equation. 

Getting consumers to reduce electricity use is a 
difficult and daunting goal. In many places electricity is 
extremely cheap due to the low cost of fossil fuels used 
to generate that electricity. As long as fossil fuels such as 
coal are readily available, the issue of air quality and global 
warming will continue to be a major problem in the United 
States, among other countries. However, numerous studies 
have shown that consumers are eager to do their part in 
conserving electricity and saving costs. They only lack the 
tools to do so. 

There are many incentive programmes being used 

W

to help consumers minimise energy use and thus help 
reduce demand, particularly during peak periods. These 
programmes are simple and do provide a measure of 
success in achieving a reduction in energy use. However, 
the methods employed and costs associated with such 
programmes limit them to trials and small deployments when 
compared with the number of energy consumers. What is 
needed is an economical and simple way of inducing energy 
users to curtail and manage how energy is consumed at 
home or at work. 

In America that requires a change in attitude and 
lifestyle concerning energy. Changing the American 
viewpoint on energy use can be done only through 
legislation and through programmes that foster long term 
lifestyle changes. Programmes that combine political, 
social/psychological, and economic incentives that benefit 
all stakeholders provide an acceptable solution to the issue 
of energy consumption and its direct affect on the global 
environment. 

While there are many options and solutions in today’s 
market, not many address energy conservation from the 
perspective of both the energy provider and the energy 
consumer. The bridge that links this divide seems to be 
regulated to a distant future. While technology is available 
to accomplish this linkage, the industry as a whole has been 
slow in adapting or implementing innovations that extend the 
smart grid further into the home or business. 

Part of the reason is the focus of the industry on 
defining and conceptualising the ‘smart grid’ and advanced 
metering infrastructure (AMI) initiatives. These act as major 
distracters to any technological implementation. The need to 
resolve the conflicting interests of the key players dominates 
and prioritises how home automation is deployed in its 
role towards energy conservation. Finding a commonality 
in a world where technology is constantly changing and 
the availability of myriad options exists creates delays in 
implementation. 

Fortunately for the energy industry, manufacturers in the 
home control industries, the media industries, the telecom 
industries and other home connected markets are not 
waiting for AMI or smart grid solutions to appear. Instead 
these industries, by their sheer numbers and momentum, 
are setting the pace for home integration.  

Home integration of home appliances, particularly 
entertainment devices and 
computers, is at the forefront 
of driving the energy industry 
towards a smart home 
solution. The problem with 
the smart home approach 
is that it is limited financially 
to high end appliances and 
homes that can easily absorb 
the cost of integration. Home 
automation for the masses is 
not viable economically until 
manufacturers position and 
market solutions within the 
affordability of the everyday 
consumer. Providing low 
cost home automation, 
then, is an imperative to 
global acceptance of energy 
conservation strategies that 
use automation as their 
foundation. Without the 

By Bill Melendez

Table 1 – Potential savings from a typical home using a home energy management network
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mechanism for automation in place, the smart grid becomes 
an external and unknown entity to energy consumers. 
Bringing smart grid automation inside homes and business 
means changing the consumer paradigm of being oblivious 
to energy consumption towards one of being actively 
responsible and engaged with this precious commodity. 

Extending the smart grid means defining an intelligent 
grid that sees the endpoints beyond the meter and 
harmonises energy activity within the home with that within 
a community of energy consumers. No longer is energy 
consumption an individual, isolated event based on house-
by-house use. Instead, home energy use is co-ordinated 
as an activity that is part of a larger network. Intelligent 
appliances communicate and respond to grid conditions as 
living organisms respond to external stimuli. 

While this concept is futuristic in scope, it is 
doable in today’s technology. A low cost and easy to 
implement system that can be expanded to include all 
energy use within a home or business can be designed 
and manufactured, incorporating open source and 
open architecture. An energy management system’s 
communication architecture can be either wireless or wired. 
Current and future implementations of this type of energy 
network would most likely use a wireless approach with a 
communications pipe of ZigBee™, Z-Wave™, or OpenRF™ 
mesh technology. These wireless technologies can easily be 
implemented while also maintaining a low cost solution. 

A home energy management network focuses on 
appliance energy use and load management by providing 
scheduled ON/OFF and tracking of appliance power. In this 
way, each appliance is monitored and the costs associated 
with electricity use are recorded to a centralised node. 
This information is available to the homeowner through 
the use of a handheld monitor, cell phone (or iPhone 
clones) or home PC as part of a demand side management 
function. The network monitors 
appliance efficiency and provides 
status reports on all appliances 
linked within the network. It 
would also make this available to 
outside agencies that are part of 
the network, such as an energy 
management service provider. 

On the demand response side of 
the equation, the network receives 
input from the energy management 
service provider, the utilities, or the 

grid sensing unit assigned to the network. The grid sensor 
gives the network a preemptive command should the grid 
experience a rolling blackout or if there is an imbalance 
in the grid. The sensor notifies the node, based on 
prearranged settings, that takes whatever action is needed 
to turn off appliances for whatever predetermined time. In 
a scheduled blackout, the node will receive that notification 
from the utility or energy management service provider. 

The concept of an energy management service provider 
as a mediator between the energy provider and energy 
consumers highlights the need for a completely dedicated 
entity that can interact with the production, transmission and 
distribution of energy (electricity or gas) and the end users. 
If completely independent, i.e. not part of the utility, it can 
also offer pricing services to consumers.  

With the ageing population comes the need for more 
telehealth and telemedicine home automation. These 
systems create another complex layer of home networking, 
which also may include a home security service. A home 
energy management network must be flexible enough 
to possibly acquire these additional functions as part of 
its growing and expanding requirements. Integrating all 
the various functions and features of a modern home 
while maintaining good energy conservation practices, 
is a balancing act that energy management systems 
manufacturers have to consider. While the home network 
must have the capacity to co-exist or even manage 
different systems, the challenge facing home automation 
is integrating these systems to maximise resources and 
minimise the redundancy or duplication that exist in today’s 
home networks.  

Today, low cost home energy management networks 
are practically nonexistent. Having said that, the future 
looks good for such products as more utilities and systems 
integrators seek to meet the need for more networked 
capabilities in both residential and business energy 
conservation programmes. MI
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Figure 1 – Schematic of a low cost home energy management network

Figure 2 – The home energy management network as part of the smart 
grid


