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Economic dispatch of elec-
tric generation will be a hot
topic in 2006 thanks to the
requirement by EPACT 2005
that FERC convene joint fed-
eral-state boards to figure out
how to maximize efficient and
money saving dispatch.
Commissioner Nora
Brownell already headed up
one exploratory meeting with
PIM/MISO to help flesh out
the issues. But FERC has
a long way to go.

Areyou ready for the new
breed of mobile asset manage-
ment technologies available
fromvendors? Hart Levy, an
expert at Indus International
helps sort through the diffi-
culties facing utilities and
explains how to choose the
right tools to manage the
asset life-cycle.

Lot A Burkhart

Editor

GENERATION EFFICIENCIES

The Delicate Balance of
Economic Dispatch

By Lori A. Burkhart

etting electricity from the generating

plant to the end user is not easy. The

vexing job of getting electric reliably

where it is needed, while increasingly
up to RTOs and ISOs, still involves numerous
other players. And all of them are faced with
rising fuel prices, making it even more impor-
tant to try to move energy in a cost-effective
manner.

That is why the Energy Policy Act of 2005
directs the U.S. Department of Energy (DOE)
to issue a report and an annual report there-
after on economic dispatch of electric genera-
tion. It also requires FERC to convene joint
federal-state boards not only to understand
how dispatch works in various parts of the
county, but also to examine what works, what
barriers exist, and how to improve it.

On November 21, 2005, FERC commis-
sioner Nora Mead Browenell presided over
the first PJM/MISO joint board meeting on
security constrained economic dispatch

(SCED), noting a need to “wring all the effi-
ciencies that we can out of the system.” The
meeting raised numerous issues requiring
further exploration in order further to
improve power plant dispatch in the U.S.
The ultimate goal of the meeting, which
will be followed up by a series of four other
meetings in February, is to make recommen-
dations to Congress as to how to improve
on economic dispatch of electricity. (A Jan. 6
announcement by FERC says it set two meet-
ings on Feb. 12 for the South and PJM/MISO
regions, and on Feb. 13 for the West and
Northeast regions, Docket No. AD05-13-000.)
The Nov. 21 meeting started with the
basics. Thanh Luong, a senior electrical engi-
neer in FERC'’s Office of Electricity Delivery
and Energy Reliability, set forth the definition
of economic dispatch as provided for in
EPACT 2005: “The operation of generation
facilities to produce energy at the lowest cost
to reliably serve consumers, recognizing »
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any operational limits of generation
and transmission facilities.” (For more
on SCED, see Box, What is SCED, p.6.)
Economic dispatch is referred to as
“constrained” because it requires a fur-
ther balancing of efficiency, reliability
and other factors.

There are two types of economic dis-
patch. The “unit commitment” is made
on the day-ahead, and then the actual
“unit dispatch” is done in near real
time. Security constrained generation
unit commitment is based on factoring
in of supply offers, load forecasts, and
demand bids from market participants
including non-utility generation units.
Simultaneous consideration of both
cost and reliability limits occur, which
then produces houtrly prices for the day
ahead.

Although definitions and SCED
methods make sense on papet, prob-
lems often occur in practice. Despite all
the planning that goes into SCED, for
example, load forecasts can change,
generation can trip off, or transmission
lines can fail.

To counter potential problems, plant
dispatch usually is managed using
SCED software, which runs every five
minutes and considers both generation
and transmission reliability limits
simultaneously.

Pluses and Minuses

The November conference took aim at
what is working with SCED and what
needs improvement. Numerous issues
were raised, and at this point, solutions
offered are few, but are sure to come as
the debate continues.

Some speakers pointed out that geo-
graphic size can be an important plus
for SCED, which is a benefit of the
large-sized RTOs and ISOs.

An example of when bigger is better
for economic dispatch concerns time
zones. For instance, an RTO operating
in the Eastern and Midwestern time
zones can take advantage of time dif-
ferences and varying system peaks to
help save money. So if the most expen-
sive system peak is reached at 11 p.m.
in the East, but it is 10 p.m. in the West,
the dispatcher can send electricity back
and forth across the zones, saving
money by dispatching power based
on the time difference.

James P. Torgerson, president and
CEO of PJM points out in his testimony
that one reason utility mergers are suc-
cessful is they are able to increase the
area of dispatch. “That is where signifi-
cant savings come from, from eco-
nomic dispatch over a broader area,”
he explains.

The potential down side of large
geographic scope, however, is that the
bigger footprint can increase the risk of
the single point of failure. If the central-
ized economic dispatch fails, it makes
more clear the need for a robust back-
up software system.

Merit order of economic dispatch is
another important consideration dis-
cussed at the meeting. Simply put, the
most economic plants are expected to
be dispatched first. When that doesn’t
happen, parties will complain that
uneconomic plants are being dispatched
out of the merit order queue. But numer-
ous factors also go into deciding which
plants are the most economic.

Merit-order issues also arise
regarding protection of native load.
FERC’s Dave Meyer, with the Office of
Electricity Delivery and Energy Relia-
bility, says that of the comments
reviewed by FERC so far in the pro-
ceeding, one of the principal issues

pamy
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concerns assertions by non-utility gen-
erators (NUGs) that some vertically
integrated utilities use dispatch to
favor their own generation. He also
notes that such favoring may not be
done with malicious intent, but may
in fact result from the operating rules
and practices in place for economic
dispatch.

“If the rules and practices have the
effect of excluding non-utility genera-
tion capacity from what’s called the
economic dispatch stack—that is when
you put these plants into merit order—
the rules and practices used may either
exclude capacity from that stack alto-
gether or it may affect the position of
a particular generation resource in the
stack,” Myer says.

Such practices or rules also include
rules for determining whether NUGs
receive long-term contracts for their
output or for the use of transmission
facilities. Myer explains they further
affect whether NUGs provide sufficient
operational flexibility to qualify for
economic dispatch. Being able to qual-
ify for economic dispatch means a
plant has to be responsive to changing
conditions, and some (Conz.on p.5)
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Mobile Asset Management
Makes its Mark

By Hart A. Levy

tilities today face increasing

challenges from customers’

requirements, new and increas-

ingly complex regulations, cost
pressures, and the drive to continually
increase operational excellence. In order
to survive in this brave new world,
utilities must revisit and rethink many
of their existing business processes.

aging their wealth of physical assets.
Yet, like many other industries, they are
confronted with the growing require-
ment to track and maintain mobile and
dispersed assets, particularly in the
transmission and distribution (T&D)
environment. Assets such as meters,
power lines and transformers—or pipes
and valves—are

In particular, critical areas such as cus- ~[FEmm— “ " largely dispersed

tomer service and asset maintenance
and repair require significant change,
and a new breed of solutions from tech-
nology vendors to empower this
change. The days of paper-based com-
munication and manual processes are
over, and a new era of automation and
wireless communication has arrived.
One area where this change is espe-
cially striking is in enterprise asset
management (EAM). As populations

grow and new business spring up in

across various
physical loca-
tions, including
customer prem-
ises. Replace-
ment parts for
these assets pro-
vide an addi-
tional element
of complexity,
as they must be
tracked from

their service areas, utilities find them-
selves managing a burgeoning set of
widely dispersed assets that often are
associated with locations and cus-
tomers. The growing trend of mergers
and acquisitions places an added strain
on utilities as they race to bring an even
broader and more diverse multitude

of plants and infrastructure within a
common view. As a result, utilities are
now looking for new EAM solutions
that extend asset management and
maintenance capabilities in order to
help extend the life of the asset, as well
as to increase the uptime and reliability
of their infrastructure.

The Growing Role of Mobile Asset

Tracking in Service Management
Utilities face unique challenges in man-
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premises to
premises in the trucks of numerous
field service technicians.

Utilities have a critical need to track
these mobile and dispersed assets in
order to:

® Comply with Sarbanes-Oxley

and other industry regulations by
maintaining a complete audit
trail of assets.

® Increase customer loyalty and

generate new revenue streams by
transforming traditional service
activities into integrated profit-
making operations.

® Reduce costs by outsourcing non-

core activities such as equipment
maintenance and making service
operations improvements.

m Extend best-practice maintenance

Global Energy

Decisions

approaches to assets dispersed
outside normal organizational
boundaries.

However, utilities have long strug-
gled to adopt traditional work-manage-
ment solutions precisely because their
asset base includes numerous and
diverse assets, much of which are not
contained within the four walls of a
plant or building. Managing assets that
are so widely dispersed and frequently
changed out for repair creates an inten-
sive process to ensure that assets can be
tracked. This struggle has come to the
forefront for many utilities, because
knowing exactly where assets are located
—not to mention their status and main-
tenance history—is now required by
new industry regulations and policies.

In order to meet these challenges,
some utilities have turned to outsourc-
ing the maintenance of infrastructure
assets. This growing practice allows
utilities quickly to scale resources while
simultaneously reducing overhead,
without disrupting or degrading key
services to customers. However, out-
sourcing brings its own set of chal-
lenges. Outsourced service organiza-
tions require tools that enable them to
analyze the reliability and performance
of the assets they maintain. Similar to
preventive and predictive maintenance
approaches offered by traditional EAM
software solutions such as Indus, solu-
tions that analyze asset performance are
a critical tool for these service providers. »»
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Some service offerings include enti-
tlements, such as service calls and
replacement parts for the assets these
service providers maintain. These enti-
tlements often are tied to service level
agreements (SLAs) which require that
service providers ensure assets main-
tain a certain level of uptime and /or
performance. Therefore, in order to
offer these services and remain prof-
itable, these companies must closely
track failure rates and causes against
the assets. The ability to track perform-
ance and reliability of dispersed assets
is not only important in meeting SLAs;
it helps to set realistic SLA parameters
in the first place. Therefore, under-
standing the life expectancy and relia-
bility of an asset is an integral part of
defining service coverage for the asset.

Know Thy Constituent(s)

One you have implemented a system
that allows you to track the location of
mobile assets, you are only part of the
way there. As assets move from location
to location, there will often be different
permutations of asset owners, asset
operators and asset service providers.
Consequently, next-generation asset-
tracking systems also need to allow the
definition and association of multiple
constituents.

Take for example a meter. As the
asset owner, the utility essentially
leases or loans the meter to a customer
either on a home or a place of business.
The home or business who uses the
power that flows through the meter
becomes the asset operator. When serv-
ice is needed to repair or replace the
meter, the utility may use an outsourced
service provider to provide the repair
service, making that company the serv-
ice provider. Each of these constituents
—owner, operator, and service provider
—have activities, costs, and return on
investment related to the asset. And,
this information must be tracked, stored,
and managed distinctly for each con-
stituent based on their individual busi-
ness and security needs. For this
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requirement to be met efficiently, any
system tracking the asset must be able
to dynamically recognize the con-
stituents based on the assets’ location,
type of work being performed, and
other variables. The system must also
be able to provide information on the
asset performance, history and failure
rates to assist the service provider in
maximizing the life of the asset.

New Realities Require
New Technology
Dealing with the new reality of multi-
constituent, dispersed assets requires
more than the traditional EAM
approach to asset management. It
requires companies to change the way
they perform, measure and optimize
the delivery of services — the corner-
stone of customer satisfaction and
incremental service revenue. And, EAM
technologies must evolve in kind to
support the tracking of dispersed assets
and enable dynamic functionality
which intelligently reflects multiple
locations and owners for each asset.
Many EAM solutions already offer a
mobile capability, enabling field techni-
cians to access work orders and related
information from their laptop or PDA at
the point of service and providing real-
time update of work status. In addition,
new technologies such as automated
meter reading (AMR), radio frequency
identification (RFID), and global posi-
tioning systems (GPS) are also becom-
ing widely adopted so that asset track-
ing becomes immediate and automat-
ed, no longer requiring field technicians
to manually inventory and verify assets
at each location. Both local and global
positioning systems can now support
movement of assets, as well as maintain
a history of location and usage.
Next-generation EAM solutions
must enable these advanced position-
ing and other mobile tracking technolo-
gies. They must also incorporate pre-
ventive and condition-based mainte-
nance and integrate routing
information, real-time inventory data

—
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and service requests. As a result, organ-
izations will be able to track mobile and
dispersed assets from one location to
another, return the assets to inventory,
and issue them directly to customers
while also having multiple-party own-
ership, operation and service.

In Summary ...

In the world of T&D utilities, most
assets are not confined to within the
four walls of a plant, but extend out
geographically to other parts of the
country and to the customers that the
organization serves. As utilities
progress to meet the demand for man-
agement of dispersed assets, they need
new tools to manage the asset lifecycle.
These organizations should seek out
solutions that offer location- or cus-
tomer-based asset tracking, asset loca-
tion history, stationary vs. moveable
equipment, preventive and predictive
capabilities, local and global position-
ing enablement for automated tracking
of asset movement, and the definition
of multiple ownership and constituents.
They will find that the payback on these
solutions will make them well worth
the investment. m

Hart A. Levy is Director of EAM Products
and Strategy for Indus International. Pre-
viously, he was Director of EAM Product
Management at Oracle Corporation. He
holds a Bachelor of Science degree in Psy-
chology and Business from Berry College.
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Generation Efficiencies

(Cont. from p. 2)

NUG generation perhaps doesn’t
provide such flexibility.

Economic dispatch versus efficient
dispatch also is an area of concern.
Myer acknowledges that economic
dispatch doesn’t always run high-
efficiency gas units before it runs
lower efficiency units. "DOE is skepti-
cal of the merits of efficiency dispatch
because we think it would increase

consumers’ electricity costs for benefits

that are at best uncertain,” Myer warns.

Testimony at the meeting raises
questions over how MISO treats jointly
owned units. That issue is further con-
fused by some jointly owned units in
the western part of MISO being owned
not only by market participants, but
also by entities located outside the
MISO market. Those rules need »»
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Tue DOE RerorT—FiRST SoLuTioNs SUGGESTED

“Economic dispatch is a straightforward concept: costs to serve a
given level of electricity demand are minimized by dispatching
lower-cost generation before dispatching higher-cost generation.”

So explains the U.S. Department of Energy (DOE) in its study required
by EPACT 2005 on procedures used by electric utilities to perform eco-
nomic dispatch. It is charged with analyzing possible revisions to such
procedures to improve the ability of non-utility generation resources to
include their output in that dispatch, while analyzing potential consumer
benefits.

Although acknowledging it does not yet have all the answers, and
that future annual reports will improve on initial results, DOE’s first, but
somewhat hurried report to Congress, The Value of Economic Dispatch,
released Nov. 7, 2005, gives a number of proposed suggestions to
improve dispatch. But the findings open up other questions related to,
at a minimum, load-forecasting methods, transmission-grid develop-
ment, contracting practices and native-load protection.

For example, if a generator is included in the dispatch stock, there is
a presumption that it can deliver its production to loads. But DOE says
many respondents reiterate the need for enhanced transmission plan-
ning processes that address long-term economics as well as reliability,
and of building a more robust transmission network allowing customers
to save money by accessing more efficient generations than is possible
with today’s transmission system. One non-utility generator (NUG) rec-
ommends that every transmission upgrade that enables access to low-
cost generation resources should be built if the upgrade’s cost is less
than the savings achievable by the dispatch of the lower-cost supply.

But with suggestions made that are too numerous to mention, the
DOE report merely makes an initial stab at finding ways to improve
plant dispatch.

The report recommends that DOE and FERC explore the following:

m Proposals by the Electric Power Supply Association and Edison
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Electric Institute for more standard contract
terms and conditions for NUG-to-buyer con-
tracting;

m |Implementation of uniform dispatch rules by conducting in-depth
review of various dispatch entities (RTOs, utilities, federal agen-
cies) and documenting rationale for all deviations from pure
least-cost, merit-order dispatch, in terms of procurement, utility
commitment and real-time dispatch;

m Issues surrounding lack of NUG provision of instantaneous load-
following regulation service under automatic generation control
(AGO);

m Studies comparing market clearing price outcomes and total
costs against the true production costs of the actual units dis-
patched—(1) how NUG bids in regulated utility dispatch and
utility owned generator bids in centralized markets compare to
actual production costs; and (2) how total electricity costs in
centralized markets compare to total costs of the same produc-
tion priced at actual production cost; and

m Scrutinizing technical quality of economic dispatch technology
tools such as software, data, algorithms and assumptions to
ensure any enhancements will improve reality and affordability
of electricity.

DOE acknowledges the analyses of economic dispatch impacts
conducted to date do not fully address Congress’ directives. DOE said
it would be useful to improve both the modeling and availability of data
before attempting a new study to answer the questions asked in EPACT
2005 on the impacts of economic dispatch on different regions and
customer classes across the U.S. It does plan to address those matters
in next year’s report to Congress on economic dispatch.

Re The Value of Economic Dispatch: A Report to Congress Pursuant

fo Section 124 of the Energy Policy Act of 2005, Nov. 7, 2005
US.D.0.E)—LB
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What 1S SecuriTy-GoNSTRAINED

some system opera-
tors that use a some-

Economic Dispatch?

what longer dispatch

Ealling its performance “often considered
one of the most important functions per-
formed by all system operators,” MISO
describes security constrained economic
dispatch (SCED) as having been used by
utility system operators for decades, and as
essential for ensuring reliable operations in
any system with multiple generators and

a network of interconnected transmission
and distribution facilities.

“As this term is used throughout the
industry, and applied to the Midwest ISO, the
‘dispatch’ is the set of procedures the system
operator uses to instruct generators as to
when and how much energy to inject at their
respective locations. [The dispatch may also
include instructions to specific “loads” (i.e.,
energy consumers) that have the ability to
adjust their energy withdrawals from the grid
in direct response to the system operator’s
dispatch instructions.) For most system opera-
tors, including the Midwest ISO, these dis-
patch instructions are given to generators
every five minutes, although there are still

interval. In each dis-
patch interval, the system operator gives
those generators subject to the dispatch spe-
cific instructions regarding the need to
increase or decrease energy output from their
respective units. These instructions change
dynamically as the need for energy output
varies throughout the hour and day. In the
Midwest ISO, generators may “self-schedule”
in order to limit dispatch flexibility or account
for limited dispatch ability, such as that of a
nuclear power plant. Self-scheduling allows
the generator to provide a specified output to
the system operator at which the generators
will operate. This self-scheduled output is
accepted as a given, and the dispatch takes
into account these fixed generation resource
schedules when providing the dispatch signal
to other participating generators.”

Re Response of MISO Inc., to Questions
Regarding Security-Constrained Economic
Dispatch, submitted to PUM/MISO Joint Board
Meeting, held Nov. 21, 2005 in Docket No.
AD05-13-000—LB

clarification, argues Doug Collins,
speaking on behalf of the MISO Verti-
cally Integrated Transmission Owners.

Load forecasting methods also need
improvement. Because economic dis-
patch is very dependent on accuracy
of load forecasts, improvements in
accuracy obviously will lead to
improvements in dispatch.

The question of fuel diversity also
comes into play. SCED is supposed to
be neutral as to fuel diversity, yet ques-
tions were raised at the meeting con-
cerning the social value of fuel diver-
sity. Some argue that perhaps there is
aneed for regulatory action to ensure
that fuel diversity stays in place over
the long term, in order to avoid prob-
lems posed by the recent over-reliance
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on natural gas and related troublesome
gas price increases.

Alarger issue surrounds the
integrity of the interstate transmission
system as a whole. The state of the elec-
tric transmission system plays a large
part in determining the success or fail-
ure of SCED. Markets are hampered
by the simple fact there is not enough
transmission. The resulting congestion
can create system imbalances. Also, the
generation owners often own transmis-
sion, which leads to imbalances when
native load is protected.

RTO Balance Sheets

Because RTOs and ISOs handle so much
dispatch, evidence was presented aimed
at proving they save money. Many

P INTERLIANCE"

FREE Aging Workforce

Strategies White Paper

weenwinterdiance-knowladge.com

studies and findings of cost savings
resulting from SCED were presented
at the conference (see chart, pgs. 7, 8, 9,
10). MISO'’s Torgerson points to such
savings as one reason RTOs are
needed. Those savings are weighed
against the cost of an RTO to the aver-
age residential customer. He says the
cost of supporting an RTO averages
about 44 cents per MWh, which
amounts to about $3 to $5 per year

to each customer.

According to FERC’s Meyer, previ-
ous studies made by RTOs on the bene-
fits of economic dispatch found cost
savings in the range of one to five per-
cent of total wholesale electricity costs.
Other studies by independent power
producers (IPPs) found benefits of
8 percent to over 30 percent of total
variable production costs.

Economics aside, for now, it can be
said that the first proceeding on SCED
raises more questions than provides
answers. It marks the start of a much-
watched case during 2006 as more
information is gathered and solutions
are suggested on how to improve
SCED. =

Lori A. Burkbart is a legal editor at Public
Utilities Fortnightly magazine and can be
reached at 703-847-7720 or lab@pur.com.
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Source: MISO Response to Questions, Docket No. AD05-13-000
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