
Traditional electric power infrastructure 
is rapidly approaching its limitations, as a 
result it restrains the level of satisfaction 
for both the customer and supplier. A smart 
grid is an integration of information and 
communication technologies to support 
and augment the performance of existing 
electrical power networks. Working in 
collaboration with HW Communications 
Ltd (HWC) and the Centre for Global Eco-
Innovation, Yakubo Tsado of Lancaster 
University, has helped to develop a novel 
smart grid communication architecture which 
enables the power grid to transfer power and 
information in all directions; improving the 
efficiency of the process and opening the 
door to more reliable, cleaner, secure, cost 
effective, resilient and responsive power 
transfer. 

HWC is a technology developer that specialises 
in transferring knowledge from the research 
laboratory to the market place. The company 
has been working on a number of local and 
international telecommunication projects in 
areas of tracking systems, communication 
security and performance optimisation of 
existing communication systems. It has also 
been involved with projects integrating the 
Internet protocol (IP) into pre-existing non-IP 
communication systems. Recently, HWC have 
expanded their research interest in the area of 
adapting existing communication technologies 
and protocol for a more efficient and resilient 
Smart Grid (SG) communication. 

Focus of the research project has been aimed 
at optimising the communication systems to be 
deployed for Smart Grid. Smart Grid involves the 
renovation of the electrical grid by integrating 
communication and information technology to 
support and augment the existing electrical grid. 
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There have been 2 major driving forces behind 
the project:  
(1) the inadequate and out dated electrical grid 
needs to be improved to meet future demand. 
(2) the benefits of SG which will bring about 
improvements in the following key areas: 
efficiency, reliability, safety and finally 
environmental: through a reduction in power 
generation from fossil fuels and enhanced 
integration of renewable sources. 
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HW Communications is a technology 
developer that specialises in transferring 
knowledge from the research laboratory 
to the market place. The company has 
been working on a number of local and 
international telecommunication projects in 
areas of tracking systems, communication 
security and performance optimisation of 
existing communication systems. It has also 
been involved in projects with integrating the 
Internet protocol (IP) into pre-existing non-IP 
communication systems. 

observed within conventional WiFi and power 
line communication networks. Key observations 
have been in areas of packet delivery reliability, 
delay and support for random traffic generation 
which is different from the conventional video, 
audio and periodic traffic.” 

These issues are being resolved by developing 
new link metric models, algorithms and 
protocols, stacking of power lines and wireless 
networks to meet the requirements of traffic in 
a Smart Grid network. There is also a focus on 
the implementation of traffic prioritisation and 
interoperability across an integrated power line 
and wireless network. Practical performance 
evaluation of the protocol is to be carried out on 
Smart Grid test beds to validate the performance 
of simulated models and algorithms.

The models and algorithms can be adapted to 
suit communication requirements of HWC clients 
and will be marketed to Smart Grid industry 
stakeholders where it will have provision to 
integrate into existing software and technologies.

Deploying pre-existing communication 
infrastructure for Smart Grid poses new 
challenges with respect to security, routing 
and data forwarding since these technologies 
were not designed to support the diverse 
requirements for connecting different 
components on the electrical grid. Studies have 
indicated that Smart Grid communications will 
require a hybrid of wireless and power line 
communication  standards. 

YakuboTsado has undertaken an in depth 
study of Smart Grid communication over an 
integrated communication system of wireless 
and power line networks. “The ultimate goal 
is to be able adapt these communication 
technologies to meet the security, delay and 
throughput requirements of different Smart Grid 
applications,” - says Tsado, as he describes 
some of the work undertaken on the project. 
“The team at HW Communications [and Tsado] 
conducted a detailed technology agnostic 
review of SG application characteristic and 
traffic requirements and highlighted their key 
communication challenges. They reviewed 
existing heterogeneous communication 
architectures and suggested the possibility of 
enhancing middleware systems to meet the 
application requirements and communications 
characteristics. Through a series of simulation 
studies, that involve key Smart Grid application 
traffic sources (smart meter, Power Line 
Communication nodes [PLC]), a number of 
technical and capacity issues have been 


