Electric Utilities and Municipal Networks:

Connecting the Dots

I. Partners

Transforming networks

Wireless Broadband is creating excitement among city leaders these days because it holds the promise of bringing ubiquitous high-speed Internet access and mobility to cities, providing citizens universal access and governments lower cost services and increased security. The potential for this new technology has been compared to the wave of excitement that swept over the land when electricity came to cities one hundred years ago. Just as we now recognize electricity as the foundation of our digital economy, we can envision wireless broadband networks becoming a new foundation for digital content delivery that will change the way we do business and live our lives. Electricity isn’t just an analogy to explain the potential impact of broadband, however.

Building a national network

At the start of the last century, people wondered where they would find the capital needed to bring electricity to their communities; power plants needed to be built and electric transmission and distribution networks would need to extend across the land and throughout neighborhoods. Rural communities waited for years to get electricity, as their urban counterparts began to enjoy the modern creature comforts made possible by electricity. In the end, large holding companies raised the capital to build investor owned utilities (IOUs), which focused on the larger and more densely populated territories. Municipalities that could not raise sufficient private sector company interest created their own electricity production and distribution systems: municipally-owned utilities (MOUs). This history could just as easily describe the groundswell of municipal network projects in the past year, as municipalities spontaneously decide to build their own broadband networks rather than wait to have their needs met in time by incumbent providers. But today, municipal broadband pioneers have an advantage over the electric pioneers of one hundred years ago: they have the historic electricity model as a guide. Furthermore, electric utilities, both IOUs and MOUs, represent potential partners for rapid deployment of municipal wireless broadband networks. 

A Natural Alliance

Electric utilities and municipalities have a long history of working in unison to bring benefits to the communities they serve. Larger IOUs work with municipalities throughout their service territories, supporting economic development activities as a means to retain and grow their revenues. The smaller but more numerous MOUs serve a similar economic development role. Whether as departments of city government or as separate local government entities, MOUs generally make transfer payments to city government to support city operations and keep taxes low. As municipalities consider wireless broadband networks, power supply and mounting rights are critical to successful network designs. A lack of either critical component can stall a municipal network plan. It would be a natural progression for electric utilities and municipalities to take a more proactive approach, under the traditional economic development banner, to deploy networks that offer mutual advantages. Together, working with third party service providers, such a team represents the most rapid deployment scenario imaginable for communities that have been frustrated in their attempts to get broadband access from traditional providers.

A second anchor tenant

While earlier wired municipal networks were generally focused on digital divide issues, bringing telephony, ISP, and video services to smaller communities that had few options, the recent first wave of wireless broadband municipal networks over the last year has been more focused on public safety and public services. Most often working with a private sector partner, cities are finding that they can mitigate risk for private sector partners by serving as anchor tenants for network services. Electric utilities have similar potential to act as anchor tenants, based on an array of services that offer operational savings for utility managers. The novelty of this technology and these applications makes this a very fresh approach for electric utilities, but leaders are already starting to deploy solutions that leverage wireless networks. The remainder of this white paper explores the connection between electricity and telecommunications and the growing need for improved communications infrastructure among utilities. And the utilities can become the catalyst to solve a municipality’s network deployment problems.  

II. Electricity 101

Electricity and Telecommunications – two essential networks work together

What does electricity have to do with communications infrastructure? Electric utilities have invested a tremendous amount in fiber optic capacity over the past twenty years, because complexity demands that managers who operate distributed power grids have access to detailed real-time, technical information, such as the status of voltage levels, power quality measurements, etc.  Utilities use such communications infrastructure to bring data from sensors in their networks back to their control centers, where they use that data to keep the voltage levels balanced and the power flowing. But increasingly, that infrastructure is being perceived as inadequate to meet the management requirements of tomorrow.

The electric utility supply chain 

The traditional electric utility supply chain features: 1) electricity generation from turbines powered by steam produced by water heated by burning coal or gas, or through nuclear activity; and to a much lesser degree, water and wind; 2) electricity transmission over long-distances at high voltage levels; 3) electricity distribution in local areas at lower voltages; 4) wholesale energy operations and 5) retail energy operations including metering, billing, and customer service. This traditional supply chain is rapidly evolving to include alternative distributed generation sources such as solar, enhanced transmission and distribution grids, and competitive retail services. A new, expanded supply chain brings with it new demands on the supporting communications infrastructure.

How the electric grid works to support our modern lives

GridWorks
, a new program activity in the U.S. Department of Energy's (DOE’s) Office of Electricity Delivery and Energy Reliability, aims to improve the reliability of the electric system through the modernization of key grid components. As described by the DOE
, the nation’s power grid is comprised of interconnected, independently-owned transmission / distribution grids, operated by regional Independent System Operators, with North America divided into a Western grid, an Eastern grid, and a Texas grid. As stated above, individual electric utility grids are managed with internal telecommunications networks, which provide data to support the control and monitoring functions of grid management. Control centers maintain constant voltage levels by balancing generation (supply) to match load (demand). Coordinated demand side management remains an unrealized goal of most electric utility managers, who would prefer to forgo running expensive peak generation during peak consumption periods by getting consumers to consume less. 

III. The Changing Face of Electricity

A grid at risk

In this land of plenty, we don’t tend to notice our bounty of electricity until it stops flowing; during a blackout
, however, electricity becomes the primary topic of conversation. Since the power shortages in California in the late 1990s and the Northeast blackout in 2003, the reliability of the nation’s electricity grid has been under increasing scrutiny. Years of under-investment have left our national grid increasingly inadequate to provide sufficient capacity to meet the growing need for high-quality power for digital customers, and at increased risk of catastrophic failure, like severe outages or blackouts. 

One study cites regulatory uncertainty as a key reason for the failure of investment in transmission and distribution infrastructure to keep up with demand growth (projections in load growth by 2010 are 20%, compared to a 5% projected growth in transmission and distribution capacity during the same time period, leaving a shortfall of 15% to compound current short-comings).
 Government and research groups (i.e, DOE, FERC, NERC, EPRI, CEIDS) have begun to raise awareness in the electric utility industry about a U.S. power grid increasingly vulnerable to periodic and expensive disruptions, even including terrorist threats, and the impetus to act to address the situation is gradually emerging.

Utilities under Pressure

Amid this growing awareness of the grid’s vulnerability and the need for industry reform, electric utilities are being squeezed by a number of market forces and face a sea change in the architecture and operational processes that drive their industry. First, traditional utility equipment and technology are growing more antiquated, providing less control for managers in an industry where operational control is mission critical. Second, traditional monitoring methods (limited SCADA augmented with physical inspection) are becoming too expensive and provide insufficient information. Third, reactive maintenance of aging infrastructure is increasingly expensive and provides unpredictable reliability. Finally, regulatory priorities have migrated from cost-plus ratemaking to integrated resource planning to free markets to their current focus on enhanced security and reliability requirements. Recent developments in telecommunications provide a unique opportunity to meet the challenges in the electric industry with out-of-the-box solutions.
	Critical Issues
	Traditional Utility Paradigm
	21st Century Utility Opportunity

	System Control
	Analog w/some digital
	Fully Digital 

	System Monitoring
	Manual w/some automation
	Fully Automated 

	System Maintenance
	Mostly reactive, warehoused inventory
	Proactive, Just in Time (JIT) processes

	Utility Environment
	Evolutionary, conservative, commodity product-oriented
	Revolutionary, flexible and adaptive, service product-oriented 

	Regulatory Environment
	Cost-plus ratemaking 
	Enhanced security & reliability

	Technology Strategy
	Custom Systems, Build over Buy
	Standards-based, Open Systems, Buy over Build

	Generators on Grid
	Traditional Power Plants
	Distributed & Fragmented Alternative Energy Sources 


A grid transformed to a “smart grid”

Electric utility programs enhance reliability and better manage the transmission and distribution grids (SCADA, AMR, etc.), enable new sources of electricity (“green power,” solar, wind, etc.) and promote conservation and efficient energy use among end users (Demand Response, Demand Side Management, etc.). In most utilities, these programs are delivered by separate departments and when they need communications infrastructure, it is provided independently. Upgrading the communications infrastructure of the utility to provide a common shared network benefits all such programs. By overlaying a ubiquitous information communication network on the power distribution network, an “energy internet” not only constitutes the foundation of a more reliable and functional power distribution system, but also enables a revolutionary new communications link between the utility and its customers, between the municipality and its citizens. 

A “smart” grid transforms the utility

According to EPRI
, advanced technologies are the path to improve a national electric system whose engineering design is over 50 years old: Automation is the “heart” of a “smart digital system” whose foundation is modern communication architecture. Development and integration of distributed energy resources and storage capabilities are key elements, with additional power electronics-based controllers & market tools. But any revitalization of the electric utility starts with a modern communication architecture.

A new day dawns

Utility communications infrastructure initiatives can be roughly divided into two types: 1) smaller utilities, which more often use communications infrastructure to offer comprehensive services (Cable TV, voice telephony, broadband ISP); and 2) larger utilities that tend to focus on utility efficiency benefits, and then enjoy enhanced communications capabilities that can also be used to provide broadband access and/or to lease to third party service providers. Many projects begin by optimizing core utility activities (e.g., SCADA, meter reading), and use surplus communications infrastructure for other services (telecom, broadband access, cable TV).  Most 20th Century projects are based on fiber optic networks, and many are well established. Pioneer utility communication projects (Burbank, Provo, Tacoma) were all wired, using hybrid fiber/coaxial cable (HFC) and fiber optic lines, while newer projects reflect newer technologies, integrating fiber-optic trunks with different wireless technologies (Sun Prairie, Alexandria, Braintree, Owensboro, Rochelle). Wireless technology for municipal area networks is a rapidly developing field
, as new projects increasingly use newer wireless technologies (Corpus Christi).

Municipal networks benefit

By leveraging their unrecognized advantages as communications providers to meet their critical business needs, electric utilities can create a converged infrastructure and services business that provides ubiquitous wireless digital information to revolutionize not only their own utility operations, but how cities and citizens interact. Wireless Broadband can serve not only to upgrade grids for better reliability and enhanced energy services, but also to realize the latent broadband communications potential of existing power networks. 

The path to synergy 

Wireless broadband municipal networks represent an attractive solution to the critical business issues and pains of the utility, and municipalities face a unique opportunity to align with their community’s trusted monopoly infrastructure company – the electric company - to explore network-based solutions to their own business problems. By working together, the utility and the municipality will discover a lower risk, less expensive, more rapid road to a ubiquitous wireless broadband municipal network that will not only lower their costs and improve their services, but will bring to ratepayers and citizens new digital-based services and an improved quality of life. As a municipality examines the prospects for bringing broadband to its community, this analysis would point that municipality to their local electric utility first as its best natural ally in the long road ahead.



 


 





Potential Electric Utility Wireless Applications





SCADA- based Applications





Automated Analysis - System failure can be predicted by automated analysis and identification of operational patterns, leading to the dispatch of timely and effective response actions. Systems perform millions of calculations each second to provide real-time grid diagnostics, status alarms and decision support to human operators. 





Utility Response – Integrating IT enterprise systems with human support processes leverages information for better decision-making. Automated response mechanisms and autonomic ‘self healing’ response systems enable IT and utility field networks to work together to avoid crises by healing the system automatically.





Potential Electric Utility Wireless Applications





Conservation Program Applications





AMR – Interval data from AMR provides confirmation of load curtailment, which lets the utility market its curtailed load as a resource during peak periods. Also, the utility can cycle off power at will to free up surplus power to be sold at higher prices in the wholesale market. 





Smart Thermostat Programs – Two-way communication promotes enhanced conservation programs and greater participation. 








Potential Electric Utility Wireless Applications





Account, Customer, & Revenue Management Applications 





AMR – AMR provides lower meter reading costs as it substitutes for labor-based meter reading services. Interval data from the AMR system enables innovative rates for the utility, as well as billing options not tied to manual meter reading schedules. 





Outage Notification - Outage notification is now possible from the utility out to the ratepayer. Similarly, power restoration notification is accomplished with granular knowledge of power status in the field.





Field Services Automation & Field Communication – Mobile voice and data communication in the field enables greater productivity from field-based workers and lower communications costs.





Video Surveillance – Trouble account monitoring with video surveillance holds potential to prevent or mitigate meter tampering and theft.








Potential Electric Utility Wireless Applications





Field Operations Applications





Substation Monitoring and Automation – Intelligence embedded in devices and LAN architecture bring more data from the substation for monitoring and automation purposes. 





AMR - An AMR system has the most extensive network of field sensors throughout much of a utility's service territory. These are sensors that can be utilized to indicate power on/off status much further than out to the distribution substation level, which is typical in most utilities.





Outage Management - Outage management represents the biggest downside risk for the utility in the infrastructure management area and can have a significant impact on customer satisfaction. An enhanced AMR system provides quick outage management capability, leading to additional cost savings and enhanced customer service standards. New field capabilities must be integrated with data processing and business processes must be reformed to realize full value. 





Field Services Automation - Automating field service functions through laptops and Wi Fi phones in the field provides added benefits - it will be necessary to initiate a business process improvement program to realize the full potential of this change. 





Field Communication – By transitioning from proprietary radio and cellular communications to Voice Over Wi Fi (VOWiFi), significant costs savings can be realized. Voice as well as data communication will be supported and laptops as well as specialized handsets can be used for this application. 





Video Surveillance - This application is placed at the lowest priority because of the bandwidth it consumes, but it will rapidly provide value, and bandwidth constraints can be overcome. High profile assets can be secured with video surveillance cameras initially, but the expansion of the system should follow other applications based on bandwidth management.
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