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Grid Vision and Real Business Benefits.
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Executive Summary
Electric utilities today face pressures to reduce costs, enhance power reliability, address environmental
concerns, strengthen security, and expand customer services, while dealing with an evolving business
and regulatory environment. Efforts to relieve these pressures are constrained by tighter capital, rate
freezes, a graying workforce, an aging infrastructure, and increasing load growth. Solutions to address
these challenges will, in many cases, require upgrades and additions to the T&D infrastructure along
with major projects for technology and process improvements. The concept of the grid modernization,
or the so called Intelligent or Smart Grid, is gaining more attention as a strategic goal at many utilities
regulatory and research agencies. Cost justification of such projects, however, imposes certain challenges especially if each project is evaluated individually for serving a single functional area. For example, investment in a large scale distribution automation initiative is difficult to justify since it requires a
system wide communications infrastructure and supporting information management system. The benefits of the automation project may not justify the infrastructure requirements. Similarly, an advanced
automated meter reading system is also difficult to cost justify if it is only targeted to eliminate manual
meter reads and perhaps improve the meter-to-bill cycle process. However, there are significant
infrastructure synergies between these two initiatives, both requiring a system-wide communications
infrastructure. A more favorable return-on-investment is achieved if these projects are evaluated and
implemented in a coordinated fashion.
The challenges utilities face for improving systems, infrastructure and processes to achieve an intelligent
grid vision calls for a new approach in project planning, justification and deployment. This new paradigm
involves considering the needs of multiple business units in a holistic and coordinated fashion, making
project investments that can be leveraged across multiple functions and business units. Over the past
decades utilities have strived hard to optimize the operations of their individual business units often
through a “silo” based approach that focuses on
technology needs and process improvements of
a given unit or business function. These efforts
have delivered significant benefits, and they will
continue to be a viable strategy when focused on
a given function. However, this single business
unit approach to planning fails to consider cross
functional and enterprise level benefits, inherent
in broad initiatives such as “intelligent grid” and
often fails to recognize opportunities to enhance
the overall reliability of the power delivery process. Such initiatives cross organizational boundaries;
touch upon many functions, and will yield greater benefits if planned in a holistic manner. This white
paper presents this new approach, with specific examples to illustrate the benefits

Real-time integrated operation, planning,
engineering, and maintenance can be
achieved only when utility business units
work together in a coordinated approach
that shares common information, tools and
goals.
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Challenges
Deregulation and utility restructuring pressures of the late 1990s have given way to a new combination
of challenges – and a new sense of urgency – in the electric utility business. The current business
environment increasingly demands high levels of performance, operational reliability, and innovation,
and that demand grows as advances in technology accelerate. Customers, businesses, and the public
in general, have ever increasing expectations for an uncompromisingly high reliability and the quality
of their electric power supply. Operations and business functions within the utility increasingly require
timely access to data and other operational information that is often collected and managed by another
business unit. Protecting T&D assets from emerging physical and cyber security threats remains a
high priority for utilities as the reliance on automation and information technologies continue to increase. A greater dependence on renewable resources, demand side programs, and time-of-use and
market-based rates will require a greater reliance on information technologies, computer systems and
automation to manage processes surrounding power supply, power delivery, and customer services.
Anticipated carbon legislation at the state and national levels, and other environmental and energy
conservation measures will require bold and innovative approaches.
Utilities are being forced to address these challenges while reducing or at least stabilizing operation and
maintenance costs in the face of rate freezes. This need to provide more with less forces utility executives to seek out innovative ideas to address multiple issues simultaneously.
What’s more, the assets that these utilities rely on
to meet these needs – more than $300 billion
in power delivery system facilities and equipment
alone – are aging. According to the U.S. Department of Energy, 70 percent of transmission lines
and transformers are 25 years or older, and 60
percent of circuit breakers are more than 30 years
old. Businesses and consumers in North America
are relying on this decades-old infrastructure to provide perhaps the most critical infrastructure of all
– the electric power system. The challenge is one faced by utilities around the world. In Europe, for
example, it is estimated that investments of more than $500 billion are needed over the next 25 years
to upgrade the electricity transmission and distribution infrastructure.

Customers, businesses, and the public in
general, have ever increasing expectations
for uncompromisingly high reliability and
quality of their electric power supply.

Yet many of the key personnel that utilities need most to address the complexities of planning and
implementing these projects are retiring – taking their knowledge and experiences acquired over a
career in the electric power industry with them. As if these demands were insufficient, a new round of
Federal (e.g., the Energy Policy Act of 2005) and regional (e.g., California, New York, and Texas) regulatory requirements are being promulgated. Clearly, it is a difficult time to be a utility executive.
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Addressing these Challenges: A Synergistic Approach
Traditionally, utility projects have been planned, budgeted and implemented to primarily serve the
needs of a given business unit, the one providing funds. Enterprise level projects have been, for the
most part, limited to information technology infrastructure initiatives. Organizational boundaries along
traditional functional and asset lines, and the associated capital and O&M budget responsibilities have
made it difficult to plan technology and systems projects that could benefit several business units. This
is particularly the case at large utilities where the sheer size and the scope of responsibility for each unit
overshadows enterprise level opportunities.
A recent example that illustrates the need for, and benefits of a holistic approach is the requirement in
the Energy Policy Act of 2005 for utilities to evaluate demand response as a resource. This capability
would require some sort of advanced metering
infrastructure and possible coordination between
Customer Services, Systems Planning and Systems Operations units. In their compliance assessments, some utilities are discovering that the
benefits of demand response do not justify the
significant investment in information and communications infrastructure. Simple energy conservation incentives, and focus on large Commercial and Industrial (C&I) customers would yield benefits at
low costs. However, a few forward-thinking utilities are finding that leveraging this infrastructure for
a range of additional synergistic projects can dramatically increase the return on investment (ROI) on
this infrastructure yielding significantly higher benefits across multiple business units and enabling a
“smarter” way of operations.

Forward-thinking utilities are finding
ways to leverage advanced metering
infrastructure for a range of additional
synergistic projects to dramatically
increase the return on investment.

To illustrate how this synergism works, consider a “base project” for advanced metering with two-way
communications. This project, conducted for the Customer Services business unit of a utility, would
eliminate manual meter reading and provide for time-of-use billing. Yet, such a project would require
the design and installation of a communications infrastructure across the service territory and a significant data management infrastructure, as well as the installation of new meters at all customer sites – a
nontrivial undertaking at best. Not surprisingly, the benefits of this project, while attractive, may not be
sufficient to cover the cost of the needed infrastructure.
The key is that this infrastructure, once established, opens the door to a range of other capabilities
that can be implemented at smaller incremental costs (see Figure 1). For example, the two-way communications infrastructure between the meters and the utility would provide the utility with “last gasp”
power outage notification, enabling identification of which customers are suffering from an outage very
shortly after the event. This, in turn, helps the distribution and field operations units reduce response
time to outages, quickly detect fault location and isolate outages to minimize the number of customers
impacted, and improve management of work orders to restore the power. Although these capabilities
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would require an update of the communications capability to “real time” and integration with an outage
management system, these tasks cost less than the initial establishment of the infrastructure. But more
importantly, this synergistic project provides an entirely new set of benefits that leverage the underlying
value of the infrastructure.
Figure 1 The Value of Incremental Investments

This infrastructure could also be leveraged to improve direct load control programs for both reliability
and economic purposes. The two-way communications infrastructure enables monitoring and direct
control of customer thermostats and controllable loads, substantially enhancing power operations capability in addressing system contingencies. Customers would also be able to better understand their
energy usage and make informed decisions about their energy use. More ambitious customers would
be able to safely interconnect distributed generation (including distributed storage and renewable energy) systems, sited at their facilities, to the distribution network. To achieve these benefits, the new
infrastructure would need to be integrated with the databases and systems in the Power Procurement or
System Operations business units of the utility allowing for better load forecasting, demand-side management, and improved power supply. This modest investment would take further advantage of the
initial investment for the Customer Services business unit, improving the overall return on investment.
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Figure 2. An information integration and a communications infrastructure can enable much more than
automated meter reading and demand response capabilities. This array of functionality (and resulting
business benefits) enables utilities to leverage their investment in integration and infrastructure, thus
improving the return on investment.

The System Operations business unit is also likely to find some additional uses for this infrastructure.
The two-way communications and advanced metering capabilities can be configured to provide voltage and power quality readings at the end-of-line and throughout the distribution system; this can be
accomplished by integrating voltage readings from advanced meters, additional sensors and controls
on the distribution feeders, as well as linking to the SCADA/Distribution Management System. This,
in turn, can enable a range of enhanced distribution automation functions, including remote switching,
integrated voltage and VAR management, and monitoring and control strategies for improved power
quality (See Figure 3). This business unit can also tie in security cameras and other security monitoring
equipment at substations and other T&D facilities to help address physical security concerns.
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Figure 3. AMI communication infrastructure enables Distribution Automation and Integrated Voltage
and Var Management

Extending the possible applications to the planning, engineering, and maintenance business units, a
variety of asset management and condition-based maintenance functions are possible (see Figure 4).
The communications infrastructure can form the basis for utility equipment condition monitoring by
measuring operating temperature, status, and other conditions, and relaying it to maintenance personnel. As in some of the applications above, this requires integration of a new set of field sensors that tie
into the underlying new infrastructure. In this application, expanded capabilities include condition-based
maintenance and proper equipment loading, equipment life extension, and avoided failures.
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Figure 4. Common communications and data management system enables improved management of
power delivery equipment assets (e.g., via condition-based maintenance on this equipment).

The Intelligent Grid Vision
To maintain and improve the reliability of the aging power grid, to address economics of power supply
and delivery in light of increased environmental concerns, to enhance operational efficiencies across
the entire T&D business, and to deliver substantially improved customer services, some major initiatives
may be needed. The projects described above, and others like them, will help transform today’s utility
from a relic of the industrial age into a system that serves the demands of the information age. The utility
industry in the US lags behind many other industries in adapting automation and information technologies to improve business performance and customer services. The envisioned electric power delivery
system of the future would enable a variety of integrated real-time operations, planning, engineering,
and maintenance capabilities across power generation, transmission, distribution, and consumption
functions. Much greater benefits can be gained by adopting a holistic view that cuts across these
functions and across the utility organization, rather than implementing “silo” projects aimed at only a
single function or utility business unit. By taking this cross functional approach, the organizational and
operational structure of utilities will also need to evolve to better support an “information-age grid”.
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This intelligent grid would consist of a variety of “enablers”, making available highly accurate and realtime information, facilitating automation, and fostering integration of processes and operations to better
optimize reliability, economics and higher quality power supply and delivery. It would leverage enabling
technologies that exist today, such as smart meters and sensors (IEDs, PMUs, and many others), intelligent T&D devices, communications systems,
information management and enterprise information integration strategies to achieve these goals.
A favorable regulatory environment, vendors that
develop “open” systems rather than the proprietary systems of the past, and a corporate culture
in utilities that embraces this holistic approach are
also enablers of the future intelligent grid.

The intelligent grid would change the
definition of power supply by enabling a
variety of demand response opportunities
from“negawatts” to real-time and
customized pricing, and innovative energy
management programs.

The intelligent grid, for example, would change the
definition of power supply, by enabling a variety of
demand response opportunities. The intelligent grid would facilitate timely availability of “negawatts”
– reduced generation and power delivery capacity needed at peak loads via load reduction. These
negawatts are equally as valuable as megawatts generated from either a central station or distributed
generation. The intelligent grid could fundamentally change the way customers interact with their electric utilities and enable grid-friendly appliances, real-time and customized pricing, and innovative energy
management programs.
The intelligent grid will make good business sense. It would take advantage of existing and emerging
power delivery and information technologies to help utilities realize the following business benefits:
n
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Improved power reliability and quality – through improved monitoring, automation and
outage management capabilities;
Reduced O&M costs – through enhanced asset management and automation;
Avoided or deferred new power delivery capacity – through enabled demand-side
management programs and distributed resources.;
Increased customer satisfaction – through enhanced services, more choices and
higher supply reliability;
Reduced environmental impact – through enabled renewable resources and demandside programs;
Improved shareholder value – through improved operational efficiencies and flexibility,
as well as enhanced services;
Optimally managed assets – through improved planning and maintenance programs
enabled by condition monitoring and condition-based programs; and
Increased revenue – through value added customer services.
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Many industry stakeholders are advocating this approach, or variations on this theme. For example,
the U.S. Department of Energy’s GridWise™ and Modern Grid Initiative, the Electric Power Research
Institute’s IntelliGrid Consortium, what the Global Environment Fund and others call the Smart Grid, the
European Technology Platform SmartGrids, and several others all envision a closely related vision of
future power delivery. The consensus in the industry is that it is time for a change – a change that will
benefit utilities and their customers.

The Next Step
Utilities that become early adopters of this approach will be able to help shape regulatory standards and
requirements; respond to regulatory, customer groups and customer pressures quickly and effectively;
and realize early financial benefits. However, this is not a routine project and requires much planning and
a coordinated multi-year phased implementation
strategy. Individual technologies may have already
been deployed in a pilot projects or a silo fashion. The implementation across multiple organizational functions will require cost-benefits assessments and significant planning both in terms
of technology integration and process adaptation.
The latter may require an in-depth understanding of the technical and operational requirements
of the impacted utility business functions, existing
business practices and technology capabilities
and limitations.

Utilities that become early adopters
of a “holistic” approach will be able to
help shape regulatory standards and
requirements; respond to regulatory,
customer groups and customer pressures
quickly and effectively; and realize early
financial benefits.

To jump-start adoption of this approach, some utilities are turning to various consulting organizations.
The first question to ask candidate consulting organizations is whether they can demonstrate the ability
to:
1) understand and address technical and operational requirements and challenges of utility T&D and customer service operations;
2) strategically design multiple synergistic projects to maximize ROI in a utility regulatory
and business environment; and
3) tactically plan projects that minimize any operational risks, take advantage of technological advances and process synergies to realize this ROI.
Only the appropriate mix of these complementary capabilities will ensure success.
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The key steps associated with planning and implementing synergistic projects that cross multiple organizational boundaries are illustrated in Figure 5 below. The strategic planning portion of the project
leading to development of an implementation road map plays an important role in ensuring the best
return on investment for the entire initiative.
Figure 5. Steps associated with enterprise-level strategy for improving return on investment across
synergistic projects.
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Conclusions
Transitioning from need-driven, piecemeal decision making to a bigger picture, holistic approach yields
financial benefits at a corporate level. Real-time integrated operation, planning, engineering, and maintenance can be achieved only when utility business units work together in a coordinated approach
that shares common information, tools, and goals. Transforming the utility business environment to this
beneficial approach requires the appropriate mix of corporate strategy, business operations and procedures, technology solutions, and corporate culture.
This transition may not be easy, but the potential rewards are great. The enterprise level integration of
the future, enabled by technology and sustained by business strategies and processes, will yield multiple categories of benefits, including the following:
n
n

n

n

n

Increased worker productivity and reduced operational costs through automation;
Improved service reliability and quality through reduced outage frequency and duration,
as well as improved power quality;
Improved customer service and response through advanced metering ;infrastructure
and bi-directional communications across the distribution system;
Increased system efficiency through reduced technical losses, lower cost of supply, and
improved engineering and planning processes;
Reduced, deferred and/or eliminated capital costs through improved asset management and avoided capacity additions.
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About KEMA
KEMA provides energy consulting, technology implementation, testing services and market knowledge
expertise to more than 500 energy and utility clients in over 70 countries. KEMA’s multi-dimensional
approach bridges the gap between the strategists and the implementers, and the engineers and the accountants to effect lasting change. With 700+ consultants dedicated to the global utility industry, KEMA
consultants include leading authorities and innovators in energy and utility technologies and markets, as
well as in business and management processes.
Founded in 1927, KEMA serves the complete spectrum of participants in the energy marketplace and
offers a full complement of services supporting generation through the consumer side of the meter.
KEMA’s North American business operations are headquartered in Burlington, Massachusetts. Parent company, N.V. KEMA, is headquartered in Arnhem, the Netherlands with subsidiaries and offices
worldwide.
KEMA is involved in intelligent grid strategic development and implementation globally. In fact, Pier
Nabuurs, CEO of KEMA chairs the EU Energy Technology Platform SmartGrids (www. Smartgrids.eu)
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