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Executive Summary 

The Smart Grid promises to transform the way in which 

power is made and delivered to our homes, workplaces 

and industry.  While interest and subsequent investment 

in Smart Grid technologies are already large and 

expected to increase, the focus has been on new and 

emerging hardware and software technologies to fulfill 

the Smart Grid promise.  However, a fundamental 

element seldom discussed in the “Smart Grid Dialog” is 

the vital role of backup power systems as a Smart Grid 

enabler.  

 

The re-development of our electricity grid will necessitate 

increased levels of network visibility and management by 

utilities and consumers alike.  This will be made possible 

by the implementation of sophisticated, intelligent  

sensing and monitoring systems.   The provision of  

 

 

 

 

 

 

 

dependable power to these sensing and monitoring 

technologies is rarely discussed, with reliability through 

the provision of backup powering systems seemingly 

assumed as part of the overall grid architecture.  Backup 

power systems are mainly battery based, and experience 

has shown that while battery systems are commonly 

minimized in terms of their importance, they dictate their 

own set of complex operating requirements.  If not 

proactively factored into the overall grid infrastructure, the 

benefits of the Smart Grid will not be realized.     

 

This paper discusses the scope of the backup power 

issue in the context of the promised benefits of the Smart 

Grid, and how carefully architected power systems are 

essential elements of the emerging managed grid 

network.   
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Introduction 

The Smart Grid may be described as the ideal future of 

the modern powering network. It is a vision of a more 

efficient, cost effective and reliable electricity grid that will 

support the growth of industry and communities into the 

future. The success of Smart Grid, though, hinges on the 

reliability of its supporting measurement and monitoring 

systems.  

 

Increasingly, we hear of the decaying state of our aging 

power infrastructure and the urgent need for the billions – 

possibly trillions – of dollars that will have to be spent on 

it in the decades to come to maintain or replace aging 

facilities and meet rising demand.
1
  This expenditure is 

necessary to ensure that we continue to enjoy reliable 

power, and to ensure our industries have access to the 

cost effective electricity that keeps them competitive 

internationally.  The concern that other countries; China 

in particular, will out-spend and out-innovate all others in 

Smart Grid deployment is arguably very real.  Even if we 

choose to ignore that particular threat, the fact remains 

that our power infrastructure is old, increasingly 

unreliable and struggling to meet the demands that we 

are placing on it. 

 

Market View 

Utilities are charged with and held accountable for 

delivering electricity to us on demand, at the lowest cost.  

We have come to expect this, and have benefited from 

what has been a very reliable system largely based on 

post-war infrastructure investments made during the 

1950s and 1960s.   

 

However, infrastructure investment has been declining
2, 3

 

with the net result that actual transmission capacity has 

been impacted.  To make matters worse, investment in 

maintenance has declined by 1% annually since 1990.
4
  

Predictably, the power network is failing and the 

economic impact is staggering: 

 

 A 2001 report found Industrial and Digital Economy 

companies in the US were losing $45.7B collectively 

due to power disturbances or power quality issues.  

Impacts include equipment damage, lost sales, lost 

productivity, idled labor, loss of raw materials and 

cost incurred by other sectors.
5
 

 A 2005 study by the Lawrence Berkeley National 

Laboratory in the USA estimated this number to be 

$80B annually.
6
 

 In 2009, the Department of Energy (DOE) estimated 

it to average $100B annually. 

 

Based on the exponential growth of this economic 

impact, what does the future hold? 

 

The billions of dollars in „called for‟ infrastructure 

investment are needed to keep us abreast of forecasted 

energy demand.  Added to this increasingly costly 

scenario is the emergent social mandate to reduce our 

carbon footprint and become more responsible 

custodians of the environment.  Increasing fears of “peak 

oil” and now peak “insert fuel source here”
7
 have resulted 

in the establishment of positive regulatory environments 

that are helping to drive the accelerated adoption of 

renewable technologies such as photovoltaic (PV), wind, 

solar/thermal, and their subsequent integration into the 

grid. Now more than ever, the utilities are facing an 

unprecedented era of complexity. 

 

This shift in the technology and topology of our electricity 

grid is analogous to the shift that the Information 

Technology (IT) community experienced 25 or 30 years 

ago when it went from centralized and centrally managed 

mainframe computers to decentralized (and often un-

managed) desktops.  The resulting demand on the 

physical, data management and support of IT 

infrastructure was profound – and we are about to 
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experience the same fundamental shift in how our power 

grid is deployed and supported. 

 

A Path to a Reliable Smart Grid 

In order for us to hold our Utility providers accountable for 

reliable and environmentally friendly power, there will be 

– of necessity – the implementation of a massive overlay 

of data communications networks that will „enable‟ the 

utilities to have visibility and control needed to optimize 

the power grid.  This is the “Smart Grid”.  To quote from 

Accenture, “Simply stated, the smart grid utilizes 

sophisticated sensing, embedded processing, digital 

communications and software designed to generate, 

manage and respond to network-derived information.”
8
 

 

The Smart Grid will have some interesting characteristics 

that, in combination, have not been widely seen in the 

conventional delivery of electricity.  These characteristics 

include: 

 

 Combined centralized and distributed power 

generation. E.g. Large centralized utility scale 

hydro/coal/nuclear mixed with wind, PV, solar 

thermal, biogas, run of river, etc., along with 

distributed residential and commercial PV power 

production. 

 Intermittent and disparate sources of power 

PV, wind, etc., are by their nature, dependant on the 

sun shining or wind blowing. 

 Distributed energy storage 

Grid energy storage, community storage and Electric 

Vehicles are technologies that may help address the 

intermittency of renewables, and are being 

investigated in this context.   

 Increased load / demand 

According to the DOE, nationwide demand for 

electricity is expected to grow 30% by 2030.
9
 

 High consumer and industrial expectations of 

reliable power availability to fuel the economy and 

power our devices and systems 

 

All of this suggests network management capability to an 

extent never before anticipated.  It is conceivable that the 

utility operator of the near future will need to have real 

time knowledge of, and ability to dynamically manage 

both the power generated by a commercial rooftop PV 

array in combination with remote batteries and grid power 

(for example), while anticipating and managing multiple 

and diverse local load demands.  In addition, they may 

have the ability to reduce demand selectively (called 

“Demand Response”) in favor of other load requirements 

within their jurisdiction.   All of this capability requires 

real-time visibility to the network through an extensive set 

of measurement and management tools – many of which 

do not exist today, or are at best in development.    

 

The demands on the utility will become overwhelming, 

requiring increasingly sophisticated systems to manage 

large amounts of data, and perhaps, make predictive 

decisions without human intervention about the dispatch 

of grid resources. 

 

 

 

 

 

 

 

 

 

 

 

 



5 White Paper: Why the Smart Grid Will Fail Without Reliable Backup Power 

 
 
 
 
 
 

Alpha Technologies Ltd.   www.alpha.ca 

 

Figure 1: Representative Data Intake Rate for Various Smart Grid Milestones

Note:  The chart above provides an excellent analysis 

of this „data tsunami,‟ showing the growth of data intake 

as various stages of the Smart Grid are implemented.
10

 

 

On March 8, 2011, Smart Grid News
11

 referenced the 

December 2009 ZPryme Research report that stated: 

 

 The global Smart Grid market would reach $171B 

by 2014. 

 A full 50% of the market was smart sensors and 

devices ($85.5B). 

 The Smart Grid is going to be the most heavily 

instrumented network of all.   

 Unlike other digital networks – 

telecommunications, cable, satellite TV – the 

Smart Grid has to deal with the physics of 

delivering electric power and the real-time realities 

of balancing supply with demand. 

 Bottom line: We‟re going to need a lot of sensors 

and monitors. 

What makes all of this work reliably? 

The underlying assumption is that these smart sensors 

will be powered by the grid.  However, as previously 

stated, the grid is already unreliable and likely to 

become even more unreliable and certainly much more 

complex in the years ahead.  Therefore, the question 

is, “How are we going to ensure networks (of these 

sensors and monitors) are „available‟ to do their jobs?  

How are we going to ensure that there is a reliable 

power source to supply them (if/when the grid fails)?     

 

Backup power considerations  

This challenge is perhaps the least discussed element 

of Smart Grid deployment.  The measurement 

technology and the essential requirement for 

sophisticated reliable power and power management 

systems for the monitoring devices themselves are 

critical to the successful Smart Grid deployment.  Let‟s 

face it – batteries, battery backup systems and 
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Uninterruptible Power Supplies are not seen as the 

leading edge of the Smart Grid infrastructure, and so 

tend to be minimized as an issue.  And yet, without 

continuous power these management devices are only 

so much hardware.  Think of your personal Smart 

Phone – what good is it without a battery?  

 

The provision of reliable power to these essential 

Smart Grid measurement and monitoring devices is a 

crucial element of the Smart Grid deployment.  Without 

power, vital components of the Smart Grid will be 

vulnerable and its full potential will never be realized. 

 

Choices about the battery backup systems that are 

architected into the grid-monitoring network must take 

into account a number of key factors, which may 

include: 

 

 What is the load requirement of the equipment 

being powered? 

 What are the expectations for reliability?  Are 

these expectations documented and clearly 

understood by the operator/stakeholders 

managing the grid, and the grid infrastructure 

deployed appropriately to deliver to these 

expectations? 

 What is the maximum time the batteries are 

expected to provide power to the network devices? 

 Is there a requirement for renewable sources of 

energy to coexist with grid power?  For example, 

some systems can accommodate a solar panel to 

supplement and reduce grid power. 

 What are the environmental considerations? 

 Is this a cold or hot climate, and if so, what 

environmental controls are needed to keep the 

network systems operating? 

 What are the cost assumptions? The cost of 

providing power reliability can be significantly more 

than the monitoring equipment. 

 Are multiple systems being co-located? Is there a 

way to optimize the backup systems for the 

WAN/LAN to avoid duplication? 

 Where are these systems being deployed?  Is size 

and weight a consideration? 

 What requirements are there for an enclosure?  

Color and style in these systems are increasingly a 

consideration in public deployments.   

 Are maintenance and battery replacement being 

considered as part of the overall deployment?   

 

It should be clear that the battery backup system is an 

essential element of the Smart Grid, and its 

implementation within the network is a complex issue 

that takes skill and knowledge.    Taking these 

considerations into account early in the planning cycle 

will make for significantly improved system reliability 

and a grid monitoring system that is far more cost 

effective in the long run.   

 

Urgent attention must be paid to this gap in the Smart 

Grid.   Alpha Technologies, and other companies in the 

UPS and battery backup marketplace, have solutions – 

but we need to be engaged in the architectural and 

systems discussion early in the decision cycle to 

ensure that these systems are part of this essential 

infrastructure.   

 

Without power to the measurement devices in the grid, 

the grid operators will be operating blind and will be 

unable to deliver power reliably to the consumer.  

Without reliable power, there can be no power.  The 

Smart Grid will remain just another good idea.  
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About Alpha Technologies Ltd. 

Alpha Technologies Ltd. (ATL) is an established leader in the design, manufacture, service and installation of 

powering solutions for the Telecom, Traffic, ITS, CATV, Security, Medical, Industrial, Smart Grid and Renewable 

Energy industries. The Company offers a broad portfolio of high-quality, feature-rich solutions that can be customized 

to suit almost any application and environment, offering the highest performance and best value in the industry. With 

a focus on being your power solutions partner, Alpha builds on over 30 years of outdoor power manufacturing 

experience to develop solutions that solve customers‟ unique powering challenges. 

 

As a member of The Alpha Group, ATL is part of a global alliance of companies that share a common philosophy – to 

create world class powering solutions for communication, commercial, industrial and renewable energy markets. 

 

About The Alpha Group 

The Alpha Group knows all about POWER. For our entire history we‟ve been at the forefront of Power Electronics 

innovation – driven by an unparalleled understanding of our customer‟s powering challenges. With hundreds of 

technical experts, we are dedicated to delivering solutions that solve unique powering challenges in the world‟s 

biggest and most advanced communications networks. 

 

For more information on Alpha and our Smart Grid solutions, please go to www.alpha.ca/smartgrid or email us at 

smartgrid@alpha.ca. 
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