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suest editorial

ASSET MANAGEMENT IS MORE
important than ever for electric utili-
ties. Many power systems have assets
that are aging, investment is limited,
and at the same time we are introduc-
ing new technologies on the grid that
must be maintained as part of overall
asset management systems. Investment
in new monitoring and communications
infrastructure (often referred to as the
smart grid) is opening new opportuni-
ties for improved asset management
strategies. However, the smart grid is
also introducing new challenges in the
management, integration, and analysis
of tremendous amounts of data that can
be available. This issue explores the re-
lationship between the smart grid and
asset management—new technologies,
systems, opportunities, challenges—
and approaches being taken around the
world to deal with the new asset man-
agement challenges.

One of the key challenges in taking
advantage of the smart grid for asset
management applications is the inte-
gration of data and information from a
wide variety of systems. The National
Institute of Standards and Technology
(NIST) developed a framework for in-
teroperability of smart grid systems
and technologies (see the conceptual
model for this framework in Figure 1).
The framework identifies multiple “do-
mains” associated with the smart grid.
Interoperability of systems is required
both within individual domains and
across domains. Asset management
functions primarily fall into the opera-
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making connections

asset management and the smart grid

tions domain, as shown in Figure 2
from the interoperability framework.
The assets themselves are part of the
generation, transmission, and distribu-
tion systems—the challenge is taking
advantage of investments in sensors,
communication infrastructure, and in-
formation management systems across
these domains to optimize the asset
management function.

The asset management function is a
decision-making process that involves
balancing of conflicting drivers:

v cost (of assets, of replacement,

of maintenance)

v performance (efficiency, im-
pact on reliability, impact on
security)

v risk (of failure, of reliability im-
pacts, of security impacts).

Understanding and characterizing
these drivers across the life cycle of
assets is the primary challenge of as-
set management, and this is where the
smart grid can help. We have com-
piled a variety of contributions that
will help us understand how new tech-
nologies such as sensors, new com-
munication infrastructures, new in-
formation systems, and new analytics
are helping improve the overall asset
management functions. We will start
with overview discussions of how the
smart grid impacts asset management
approaches.

Ron Wallace, from IBM, provides
an introduction to the overall issues and
importance of the smart grid in the first
article. The concept of “service man-
agement” for the smart grid provides
a framework for improving the asset

management function. The smart grid
enables on-demand access to data and
information that is used to better man-
age, automate, and optimize operations
and processes throughout the utility.
There are numerous systems that must
work together in the smart grid—the
old model of point-to-point integration
of these systems is giving way to the
concept of an enterprise service bus. A
service management platform provides
a way for utility companies to man-
age the services they deliver with their
enterprise and IT assets. It provides a
foundation for managing the assets,
their configuration, and the interre-
lationships that are key to delivering
services. It also provides a means of
defining workflow for the instantiation
and management of the services be-
ing delivered. Gathering and analyzing
data from advanced meters, network
components, distribution devices, and
legacy SCADA systems provides a
solid foundation for automating service
management. When combined with
the information available in their as-
set management systems, utility com-
panies can streamline operations and
make more efficient use of valuable
resources.

In the next article, we look at the
example of Long Island Power Author-
ity (LIPA), courtesy of Michael Hervey
and Predrag Vujovic. LIPA operates
with a business model of fully out-
sourcing its electric business operation,
including system operation and its as-
set maintenance. LIPA is the owner of
the assets and shares the role of asset
manager with a service provider. This
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adds complexity in managing data and
critical IT systems for managing assets
and operating the grid. This is one of
the reasons that LIPA decided to de-
velop and implement a comprehensive
and strict enterprise information man-
agement (EIM) strategy, along with
the supporting business processes. At
the core of the system is a common
information model (CIM)-based enter-
prise semantic model (ESM), custom-
ized software development life cycle
(SDLC), process templates, and LIPA’s
IT technical architecture design. Data
modeling and technical architecture are
based wherever possible on open design
concepts with standards-based solu-
tions aiming to achieve “near-plug-and-
play” interoperability for future data
and systems integration. This system is
a model for interoperability of systems
in the context of the smart grid.
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Mladen Kezunovic has been work-
ing on the next generation integration
of substation data for many years at
Texas A&M. Integration of data avail-
able from Intelligent Electronic Devic-
es (IEDs) like digital relays and digital
fault recorders (DFRs) can support ad-
vanced asset management and system
operations functions. Taking advantage
of industry standards for substation in-
tegration like IEC 61850 and the CIM,
data management and data processing
functions can be defined which use
the integrated data for advanced ap-
plications like fault location and circuit
breaker maintenance.

Sean Gregerson moves from the sub-
station data integration requirement to
the data integration needs at the enter-
prise level. The potential for advanced
applications that can take advantage
of intelligent monitoring devices and

widespread sensors is tremendous.
However, there must be systems to col-
lect, archive, and analyze the informa-
tion these technologies provide. Online
equipment condition-monitoring tech-
nologies are a critical part of an overall
asset management strategy in the smart
grid, and these systems must take ad-
vantage of advanced data management
systems. Today’s data management
solutions involve data historians that
can manage and process tremendous
amounts of data, maintain the resolu-
tion of the data, and provide convenient
access to the data for advanced applica-
tions and visualization tools.

Bhavin Desai leads a significant re-
search effort at the Electric Power Re-
search Institute (EPRI) that focuses on
assessment of asset health, asset data-
bases, and asset performance. Bhavin
has coordinated two contributions for
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this issue that deal with next-generation
approaches for asset management in
substations. In the first contribution,
Bhavin, along with Matt Walther and
James Haufler, outlines a new risk-
based management approach for circuit
breakers that is being implemented at
Con Edison. Circuit breakers can be
a significant component of a utility’s
maintenance budget. Many utilities have
moved away from traditional mainte-
nance approaches that are based on time
and number of operations and moved
towards reliability-centered mainte-
nance (RCM) and condition-based
maintenance (CBM) approaches. The
article describes a new circuit breaker
maintenance ranking (CBMR) tool that
ranks the need for maintenance based
on operating environment, life history,
and other factors, enabling users to iden-
tify high-risk units. Focusing limited
resources on high-risk units is far more
cost effective than inspecting an entire
circuit breaker population in which
most units are in good operating condi-
tion. This approach uses readily avail-
able data from utility historical records,
computerized maintenance management
systems, and rating guides. Algorithms
have been developed that combine stan-
dard operating and maintenance infor-
mation along with information about
breaker application and design to pro-
vide meaningful, risk-based inferences
on a continuing basis about the equip-
ment’s expected condition and need for
maintenance. The Con Edison applica-
tion of this ranking and risk assessment
approach is highlighted to illustrate the
savings that can be achieved.

The second article that Bhavin co-
ordinated, with Michael Lebow, deals
with transformer ranking and per-
formance assessment. Transformers
are often the most expensive assets in
substations, and tools for risk and per-
formance assessment can be especially
valuable in prioritizing maintenance
as well as identifying potential prob-
lems. These risk and performance as-
sessment tools can be integrated into
smart grid implementations, making
information from these tools available
to the parts of the company that need
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it and enabling decision making based
on the tools. The article describes a set
of algorithms that provide information
based on actual equipment condition,
maximizing the value of data most
utilities already collect—these are
referred to as analytics for substations
asset performance (ASAP). These tools

must account for the time dimensions of
risk; the dynamics of equipment state
changes; the assessment of hypothetical
risk mitigation approaches; and differ-
ences in operating practices, business
rules, and philosophies. Even with all
these factors and variables, it is impor-
tant that the tools allow for quantitative
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risk assessments where appropriate.
The approach is illustrated using trans-
formers as an example. The methodol-
ogy ranks transformers based on their
operating environment and life history,
weighing factors such as thermal life
consumption, lightning exposure, short-
circuit magnitude and duration, oil test
results, and connected load criticality.
The ranking enables identification of
high-risk units for more detailed testing
and analysis. Focusing critical resourc-
es on high-risk units is far more cost ef-
fective than providing the same level of
review for an entire transformer fleet, in
which most units are in good operating
condition. This approach uses readily
available data from utility historical re-
cords, computerized maintenance man-
agement systems, and test results.
There is no question that a better
understanding of asset condition can
support better decision making with
respect to asset maintenance and re-

placement. A critical area of develop-
ment to support better asset condition
assessments is in the area of sensors.
This is a topic where new technologies
are being applied to power system ap-
plications in very exciting ways. EPRI
has an extensive research program
around advanced sensors and is dem-
onstrating many new technologies in
actual field applications. Some of the
most exciting advancements are de-
scribed in the article by Andrew Phil-
lips, who directs this research area.
His coauthors in this article are Sanjay
Bose and Bruce Rogers. These ad-
vancements include the following:
Backscatter sensors. These are
sensors that use the same tech-
nology as inventory management
systems for large department
stores and the same technology
as the easy pass lanes on the
highway, radio frequency identi-
fication (RFID). Current or tem-

perature sensors are embedded
on a chip with RFID technology
so that insulators, arresters, or
any other asset can be interro-
gated remotely to determine in-
formation about the condition.
Antenna array. Antenna arrays
can be configured in a substa-
tion to detect electromagnetic
interference and triangulate to
the exact location where the in-
terference is coming from. This
allows detection of arcing condi-
tions before the condition results
in device failures.
Three-dimensional acoustics.
Acoustic sensors can provide
a three-dimensional picture of
where arcing is coming from in-
side a transformer. Pinpointing
the location of the problem can
help determine the best approach
for maintenance and solving the
problem quickly.
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¢/ Online frequency response analysis (FRA). FRA
has been used for many years to help determine the
condition of transformer windings over time. Apply-
ing this technology online for the continuous assess-
ment of transformer condition can provide extremely
valuable information about transformer condition
without taking the transformer out of service.

¢ Online infrared inspection. Many equipment prob-
lems are related to heating. Infrared inspections are
a traditional way of identifying problem conditions.

u tracitional way of icentifying prot % Are you an FTR/CRR/TCC
eveloping online infrared inspection systems that - o
monitor for arcing and overheating will provide an > mark et partl C’pant?

extremely valuable tool for continuous assessment
of asset condition.

Of course, all these new sensor technologies need
communications and advanced processing support to be
valuable for asset management applications. This is where
integration with smart grid technologies comes in—turn-

If you participate in the FTR (CRR/TCC) market,
you know that developing competitive
transmission-rights bidding strategies and
portfolios is critical to your success.

ing the data from sensors into information that can be That's where Nexant’s HEDGE® can help.
used for decisions. As the industry’s only comprehensive study
The next article takes us from the substation out onto the package for FTR (CRR/TCC) auctions, this
distribution system. The BC Hydro Distribution Mainte- software provides you with:
nance staff put together a description of the distribution as- e All the power and flexibility needed for
set strategy and planning (DASP) process at BC Hydro. The simulating and analyzing auction clearing s

document is edited by Ed J. Mah. The article describes the in the ISO FTR markets
processes and tools used by BC Hydro to plan for the main-
tenance and replacement of existing assets. These processes
focus on the development of long-term plans for maintaining
reliability, related to the ongoing maintenance requirements
of distribution equipment as well as anticipated end-of-life
of BC Hydro’s aging asset base. DASP uses a structured EDGE package capabilities |nc|ude
process to develop plans for distribution asset maintenance
and capital replacement—set objectives; define asset perfor-
mance; assess condition; build plan; and execute plan, eval-
uate effectiveness. This structured approach to distribution
asset management is an example of industry best practices
that can be a valuable example for many utilities.

e Our acclaimed auction modeling and
calculation engine—the same engine that
is supplied to all ISOs to routinely con-
duct and/or analyze their FTR auctions

The distribution asset that receives the most attention
from an asset management point of view is the tremen-
dous amount of underground cable installed as part of dis-
tribution infrastructure. Cable systems are a difficult asset
management challenge—there are aging issues, many
factors affect performance, monitoring is difficult, and
maintenance is both difficult and expensive. Matt Olearc-
zyk directs the distribution cable research at EPRI, Nigel
Hampton is the program manager for reliability research
at NEETRAC, and Josh Perkel is a research engineer in
the assessment group there. EPRI and NEETRAC have . “
been collaborating to advance the state of the art in cable " The comprehensive multifunction
diagnostics and also to characterize the performance of ! PP/ CRRYTE] gqcticn Aagkqgp. _—
existing cable diagnostics tools. The article describes the - \"' \
latest research results in the area of cable diagnostics, test- - ‘V/’* N&a\' h
ing, maintenance approaches, and risk assessment. Neil }i - pot N,
Weisenfeld, director of the cable testing facility at Con o “1 ' soﬂ::fe’ri;;é?:;;mn:gxxsa{wstti:; .
Edison, adds a perspective on the value of cable testing g

http://www.nexant.com/products/erms_hedge.html|
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and continuous assessment of cable
failures to understand causes and to
better assess risk of failure in existing
cable systems.

One of the most significant invest-
ments in the smart grid is advanced
meters. Advanced metering is be-
ing deployed to reduce costs of meter
reading, to allow implementation of
dynamic rates, and to help customers
save energy through better information
about energy use. However, advanced
meters can also be valuable to enhance
asset management on the distribution
system. One example of how advanced
meters can help improve distribution
asset management is with distribution
transformers. This application was
demonstrated by Philadelphia Electric
and is described by Glenn Pritchard.
This could become increasingly impor-
tant with increased penetration of elec-
tric vehicles in the future. Many other
applications of the tremendous amount

of data available from advanced meters
can be envisioned.

Finally, Olivier Huet, Christian Guil-
laume, and Christophe Gaudin from
EDF provide a European perspective
and describe a particular collaborative
initiative that is designed to improve as-
set management practices and strategies
for all of the collaborative members.
The initiative is called SmartLife and is
designed to coordinate transmission and
distribution asset management activities
across a number of European utilities. It
has two main objectives:

1) Optimize the management of

(aging and future) assets using
a primary criterion of maxi-
mizing the value in terms of
performance compared to the
renewal cost.

2) Modernize the grid through in-

novations.

The initiative was started in 2009,
and there have already been important

lessons related to asset performance
and aging.

In the “In My View” column, Paul
Myrda from EPRI provides the editorial
perspective for the issue, focusing on the
need for interoperability and data man-
agement to achieve asset management
objectives in the smart grid. This is the
way we started our discussion with the
emphasis on interoperability established
in the NIST smart grid interoperabil-
ity framework, and Paul reinforces this
message that the smart grid will only
enable new functionality for asset man-
agement if we make sure that we take
advantage of the wide range of systems
that will have valuable information for
asset management functions and make
sure that we can manage the data from
these disparate systems effectively.

Thanks to all of the authors for
bringing together this variety of per-
spectives on a critical topic for the elec-
tric power industry. @
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