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In the world today, staying connected is the key to effective commu-
nication. Utility integration of machine-to-machine communication 
tools, such as sensors, process control devices, smart meters and 

security cameras, has contributed to the need for well-established, 
reliable communications networks. Mobile devices and automated 
machinery are constantly in motion and as a result, utilities have 
created smarter communication environments. In recent years, many 
electric power utilities have adopted the use of wireless communica-
tion solutions for the smart grid, especially within distribution auto-
mation applications. Typically, there is a variety of devices connected 
to the main distribution system, including ‘inside the fence’ systems, 
capacitor banks, reclosers and sensors. Automation distribution fulfills 
the utility’s objective to provide communications to all of these de-
vices and ensures that uptime is maximised and achieved affordably.

Effective communications also reduce the overhead costs and 
improve utilities’ bottom lines – because it is no longer about retriev-
ing and reviewing data gathered by these tools, it is how a company 
leverages real-time statistics to make quick, informed decisions for 
operational improvement. Technologies are automating more deci-
sion-making capabilities for utilities than ever before and it is therefore 
vital that utility operators utilise a ‘best fit’ solution for their individual 
organisation’s communication network. Utility companies – both 
within the United States (US) and internationally – demonstrate this 
need, as wireless communications operate by many different operat-
ing standards or protocols in different countries throughout the world.

Wireless radio communications

Data and security demands within communication networks are 
what shape current technology offerings. There are wireless options 
available that allow utility operators to achieve better manageability, 
expandability, cost and speed. The radio frequency (RF) spectrum is 
often an undervalued, but critical resource for communication net-
works. Both licenced and unlicenced radio network solutions continue 
to grow in attractiveness for utility companies in the US and abroad, 
especially due to the improvement in the total cost of ownership when 
compared to satellite or cellular communications. Manufacturers of 
wireless data radio communications realise the mission-critical nature 
of managing the RF spectrum, as too many wireless devices can crowd 
the communication band and adversely affect its corresponding value 
within the network. In turn, utility operators need to properly moni-

tor, manage and protect the RF communication network to ensure 
optimum reliability and performance. Licensed communications are a 
viable option and can further avoid a crowded communication band; 
however, operators must also consider that a licenced technology 
must be administered and regulated by the governing bodies of the 
country or region within which they are operating. For example, as 
of 1 January 2013, the Federal Communications Commission (FCC) 
requires that all Public Safety and Industrial/ Business licencees oper-
ating within the 150 – 174 MHz and 421 – 512 MHZ bands must either 
transfer to a 12,5 KHz technology or use a technology that achieves 
comparable efficiency [1]. This process, known as ‘narrowbanding’, 
will increase channel capacity and is intended to guarantee more 
effective use of the licenced spectrums. It will also enable greater 
spectrum access for public safety and non-public safety users in 
general. In turn, the FCC is presenting narrowband licenced spec-
trums as a more attractive option for mission-critical communication 
applications, as users can own the channel and limit their exposure 
to potential interference issues. In addition to government and regula-
tion considerations, utility operators must take into consideration the 
specific application in which they are establishing communications 
when selecting a wireless technology. This is especially true within 
the distribution layer of the smart grid.

Applications in distribution automation

Within distribution, many critical functions and actions can be au-
tomated. The extension of intelligent control over electrical power 
grid functions to the distribution level and beyond (via distribution 
automation) is a key enabler for the smart grid. For example, many 
electric utilities have implemented wireless communications solutions 
in Supervisory Control and Data Acquisition (SCADA) systems for 
better control over transmission-level equipment. As reliability and 
load requirements continue to increase, so does the need for a reliable 
data communications network to serve automation purposes within 
the grid. In order for optimal distribution performance, it is critical 
to have a highly reliable system with enhanced security features, 
accurate data and high speed data transmission. It has been proved 
that the right system tools will help the utility satisfy its customers, 
shareholders, members or taxpayers. Common applications within 
distribution automation include, AMI backhaul, distribution man
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there is at least one data radio manufacturer offering a complete 
portfolio that meets the needs of a wide variety of applications and 
frequency requirements, including a solution aimed at eliminating 
obstacles for utility organisations that depend on long-range, robust 
machine-to-machine data communications technology. Utilities have 
the capability to deploy a wireless data radio solution that will oper-
ate reliably and securely in many countries across the globe. This 
wireless technology operates in both FCC and ETSI modes and has 
additional international communication certifications as well, making 
the technology a practical solution for energy and utility companies 
in nearly 30 countries around the world.

Conclusion

For both the US and international electric power companies looking 
to implement a licenced wireless data communications solution, 
there are wireless technology providers who offer solutions that can 
be used in the US and internationally. No matter where a utility is 
located across the globe, it is likely that operators will want a data 
communications solution that is reliable, cost-effective and flexible. 
However, it is important for wireless technology utility operators and 
decision-makers to carefully consider both the available technology 
options and the best fit option for their individual communication 
network and applications. If the decision comes down to either li-
cenced or unlicenced communications solutions, there are reputable 
manufacturers who can offer both types of technologies and can 
advise utility operators as to what is best for their network. As more 
applications become automated, especially within the electric power 
industry, utilities should be on the lookout for new developments in 
order to ensure optimal communication. Technology providers are 
working hard to meet their needs and with the appropriate technology 
selected, and careful consideration, an electric power utility operator 
can achieve data communication that optimises its operations.
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agement (DMS), substation automation (SSA), demand response 
(DR), SCADA, load management, volt/VAR optimisation and energy 
management (EMS). While these are some of the more well-known 
applications, wireless providers continue to develop new distribution 
automation technologies based on customers’ needs.

Capacitor bank control

Operators use capacitor banks to help correct things like power 
factor lag or phase shifts in alternating current (ac) electrical power 
supplies. Capacitor banks can also be used to increase stored energy 
and improve the power quality of the system. When a reliable wire-
less network is used to control and monitor the capacitor banks, the 
result is greater energy efficiency and a smooth operating distribution 
system in the grid. Real-time data allows operators to receive critical 
data faster and from remote locations.

Fault circuit indicator monitoring

Fault circuit indicators (FCI) situated along power lines are deployed 
to detect fault current. As many operators are aware, if the current 
defaults on a line with an FCI, it will know the distance that the current 
has failed from pole to pole. Operators can then pinpoint the location of 
the fault along the power line. Many operators, however, are unaware 
that there are technologies available that can be embedded within the 
FCI, extract fault data and send it back to a central information centre 
on a real-time basis. Previously, this application required a relay of 
data to several different points before it was returned to a central point. 
Wireless technologies, now available for this application, are embed-
ded within the FCI and can transmit data up to 60 miles, ensuring fast 
identification of a fault. This prompts a fast reaction from the utilities 
to help prevent a major blackout from occurring. It also helps narrow 
down problems when they occur along the line which maximizes 
up-time, prevents power delivery issues and saves the utility money.

Choosing a technology

A decision on wireless technology for distribution automation often 
comes down to the type of application and available frequencies in the 
region. It is important for utility operators to explore how fast data is 
needed and the amount of data that must be transferred. Each coun-
try around the world has its own set of communication standards to 
maintain, which equates to more challenges for international compa-
nies that are trying to identify and implement the ideal technology for 
their communication networks. For example, a North American-based 
energy utility that relies on reliable, long-range communications for its 
day-to-day operation, will require completely different certifications 
than a utility located in Europe. Prior to implementation, the organisa-
tion will need to complete a full review of the policies, regulations and 
compliance issues that pertain to communication network options in 
that country or region. For example, Europe’s set of communication 
standards are administered by the European Telecommunications 
Standards Institute (ETSI) which has very different regulations from 
the FCC in the US.

Given the ever-changing nature of data communications technol-
ogy, policy and regulation, many wireless data communication tech-
nology providers are adapting and improving their offerings. Today, 

About the author

Abbreviations

AMI – Advanced Metering Infrastructure
DMS - Distribution Management
DR – Demand Response
EMS – Energy Management
ETSI – European Telecommunications Standards Institute (ETSI)
FCC – Federal Communications Commission
FCI – Fault Circuit Indicators
RF – Radio Frequency
SCADA – Supervisory Control and Data Acquisition
SSA - Substation Automation
US – United States
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