Greater summer power demand and more advanced gas turbines lead to an increased need for turbine inlet chilling. Photo courtesy of TAS, Ltd.

A Perspective on the U.S. Electric Power Industry
PROBLEMS, SOLUTIONS & NEEDS

By Craig M. Hurlbert

We all know that the U.S. electric power industry is one of the best in the world. However, it's far from perfect
in that there are several structural problems which must be addressed and fixed as soon as possible. From the
perspective of the electric power consumers and the environment, I believe the U.S. power industry problems include
the following:

X Increasing grid instability

X High electricity cost during peak periods

X High environmental emissions during hot weather

The lack of grid reliability generally occurs during hot weather when we need electric power the most. Some of the reliability problems stem
from the aging grid infrastructure and some from the lack of sufficient supply to meet demand from the grid-connected loads.

As we all know, the electric energy and demand charges are high during peak periods. Sometimes these charges are as much as five times as
those during off-peak periods, and it is not because the power producers are gouging the consumers. The on-peak prices are influenced by two
major factors: demand and supply, and the types of power plants brought on stream to meet peak loads. Many of these peaking plants have low
energy efficiencies that increase the cost of producing electric power. In addition, when the weather becomes hot, the energy efficiency decreas-
es and the cost of producing electric power increases for all power plants that use combustion turbines.

Environmental emissions increase during hot weather for two reasons: decreased energy efficiency of all combustion turbines, and start-
up of older, dirtier, and inefficient peaking plants. Operating these power plants at low efficiencies not only increases environmental emis-
sions, they also consume more fuel (natural gas, fuel oil, or diesel) per unit of electric energy produced. Over the last 20 years, most of the
new power plants brought on stream in the U.S. use natural gas (Figure 1), and electric generation represents the highest demand sector for
growth for natural gas (Figure 2). Natural gas demand for power generation increases during summer (Figure 3). We all have seen the prices
of natural gas peak much higher than ever before, while the average price of natural gas also seems to settle at a higher level than before
(Figure 4). U.S. production of natural gas is not sufficient to meet demand; we now must import LNG to supplement it. Whether the com-
bustion turbines use natural gas or oil, it is imperative that we not continue to operate our power systems at low efficiencies, particularly
when much of the fuel source originates in an unstable and hostile region of the world.
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New Electric Demand: Most New Generation Gapacity Utilizes
Natural Gas (Primarily for Environmental Reason)
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New Electric Demand: Electric Generation Represents the
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Figure 1

Solutions

We need a multi-faceted approach for solving the problems within
the power industry. This approach should include the following
components:

X Modernizing grid infrastructure

X Demand side management

X Distributed generation

X Power augmentation

We cannot afford to continue with the antiquated grid infrastruc-
ture - it must be modernized. Without it, all other approaches for
improving grid reliability will never be adequate. Modernizing grid
infrastructure is going to require a hefty budget from industry and

Figure 2

government. It is not a near-term solution; it will require significant
time. Nonetheless, improving the grid infrastructure alone will not
improve grid reliability.

We should bring demand side management back to the forefront.
We should explore with more vigor the ways to shift power usage
from day to night. It is time for the concept of thermal energy storage
(TES) to garner some serious consideration from the electricity
demand side. TES allows electricity users to shift power demand from
day to night; yet inexplicably it is not a serious part of the demand side
management dialog today. Of course, we should continue to develop
more energy-efficient light bulbs and refrigeration systems, etc.
However, demand side management alone does not completely bridge
the gap between power supply and demand.

Better Machines Begin With

Better Bearings

introduces a breakthrough'in fluid bearing
design. What can pressurized bearing

technology offer you?

Control of rotor vibration with adjustable stiffness and damping.
Elimination of fluid instabilities without complex bearing features.
Capacity to carry large radial and thrust load at high and low speed.

Increased operating efficiency and reduced energy loss.
Minimal maintenance and improved reliability.

Option to avoid process or environmental contamination issues with

non-hydrocarbon based gas or liquid lubricants.
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Are you responsible for keeping the rotating
machinery in your plant operating trouble free? If
so, do not miss the opportunity to take an
introductory course on fluid bearing diagnostics
from Donald Bently, one of the world's top
authorities in the field. Based on material from
Bently's recently published book “Fundamentals
of Rotating Machinery Diagnostics”, the student
will gain knowledge in the following topics:

* Principles of fluid film bearing lubrication

* Vibration characteristics and data plots
Rotor system models and rotor response
Fluid induced instabilities and stability
evaluation using the Root Locus method
New developments in pressurized bearing
technology and applications

If you design rotating machinery, find out how this radical new technology can push the envelope of

machine performance. |f you are an owner, operator, or maintenance technician, ask about our retrofit
program. Pressurized bearing technology can be used to solve many common rotating machinery

malfunctions and insure years of trouble free operation.

Our bearings are designed using the latest diagnostic and computer modeling techniques. We
use Root Locus, an advanced method of stability analysis to evaluate the health of your machinery
and develop bearing solutions that will improve the operation of your equipment.

Contact our sales department or visit us on the web...

because better machines begin with better bearings. “‘

Bently Pressurized Bearing Company
A Family Company

www.bentlypressurizedbearing.com

Course dates:

22-24 June - Atlanta, Georgia
20-22 July - Minden, Nevada

Cost: $1,195.00 per person includes text
and all course materials. (Ask about our
early enrollment and group discounts)
Each three day course will feature
several guest lectures and practical
workshops for hands-on learning.

(775) 783-4600
sales@bpb-co.com
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New Electric Demand: 1997 Daily Gas Loads Show
Dominant Winter Demand Driven by Weather

140  ——

= Power
120 w Commercal

| ™ Residential | |
100 M

Billion Cubic Feet Per Day

Jan Feb Mar Apr May Jun Jul
Month

Aug Sep Oct Nov Dec

Source: Energy and Environmental Analysis, Inc.

Natural Gas Prices at the Wellhead Have Been High and Volatile

Nominal Dollars
Per Thousand Cubic Feet
DS

19801982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
Year

Source: Energy Information Administration, Annual Energy Outlook 2003

Figure 3

Distributed generation can reduce load on the grid and there-
fore help improve grid reliability. The U.S. Combined Heat and
Power Association (USCHPA) is making commendable efforts for
disseminating information about the benefits of distributed genera-
tion including combined heat and power. The USCHPA is a private,
non-profit association, formed in 1999 to promote the merits of
CHP and to achieve public policy support. It is attempting to create
a regulatory, institutional, and market environment that fosters the
use of clean, efficient CHP as a major source of electric power and
thermal energy in the U.S. The goal of the USCHPA is to increase
CHP generation capacity in the U.S. from 46 GW in 1998, to 92
GW by 2010. The traditional capital cost required for CHP systems
is usually higher than that for centralized generation. New pack-
aged CHP systems are under development with industry and gov-

Severe Environments
Demand Reliable
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Proximity Controls - A Div. of Dwyer Instruments, Inc.
e Phone: 1-800-872-9141 o Fax: 219-872-9057 ¢ e-mail: lit@dwyer-inst.com
www.dwyer-inst.com
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 Magnetic drive units completely sealed
providing maximum hazard and leak protection.

Figure 4

ernment funding; these systems are energy efficient, will help
improve grid reliability, and will conserve fuel resources.

Of these four solutions, Power Augmentation could have the
biggest potential impact in the immediate term. Power augmenta-
tion is an approach that allows combustion turbine (CT) power
plants to continue to produce their rated power capacities—or more
than the rated capacities— especially during hot weather condi-
tions. Turbine Inlet Cooling (TIC) has been successfully used at
many power plants across the world for power augmentation. While
the TIC technologies in use today are at least 20 years old, power
industry executives and planners remain alarmingly uneducated on
this proven option. TIC increases energy efficiencies of CT power
plants, is a well-proven technology, and serves as a lower-cost
option compared to adding peaking plants. In addition, it can be
easily retrofitted to existing power plants or
incorporated into the design of new plants.

Overall, TIC helps maximize the value of
existing and new power generation assets, and
is responsive to all three power industry prob-
lems: grid reliability, cost of producing elec-
tricity, and environmental emissions. Some
believe that as a direct result of the prolifera-
tion of CT based power generation, TIC is the
most important breakthrough in the last 25
years in the power generation industry.
According to a research study by independent
consultant Frost and Sullivan, TIC should be at
least a $1 billion per year opportunity based on
its value proposition. The Turbine Inlet
Cooling Association (TICA) promotes the
development and exchange of knowledge
related to TIC for enhancing power generation
worldwide.

Don’t you think we should give at least
equal weight to maximizing the potential of
our existing power plants as we do to building
new ones? Isn't it sensible to make what we
have more energy efficient? It does make
sense, especially when TIC technology costs,
in most cases, a fraction of a new plant, is
more environmentally friendly, and has virtu-
ally no negative impact (and some positive) on
the existing transmission system.

Needs

Even though TIC provides a simple, proven
solution, it is not yet on the radar screen. The
country needs leaders with authority in industry
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and government to rise and start looking into the electric power prob-
lems and the potential benefits offered by TIC.

Remember when Congress passed the Public Utility Regulatory
Policy Act (PURPA) in the late 1970s? It did so with a strong belief—
and rightfully so in hindsight—that consumers would benefit greatly
from competition. A savvy power industry historian could argue that
PURPA actually led to the merchant plant debacle and therefore was
a failure. The counter to that is yes, PURPA blazed that now infamous
trail, but utilities today are much more competitive-minded than they
were in the mid-1960s and 1970s, and as such consumers are better
off. But the real question is, if PURPA, and the threat of a competitive
deregulated market, had not been created, would utilities have
changed their mindset by themselves? The answer to this question is
a resounding, "No!"

History illustrates that the government has a role in helping the
energy industry make necessary structural changes to look out for the
good of the consumer and the environment. Now that we may be slip-
ping back toward the utility command-and-control mindset of old,
away from the IPP model, the time has come for another structural
shift. It is time for the next PURPA legislation. It is time for Congress
to step up and take a lead on behalf of the ratepayers in the electric
power industry.

If we are to maintain our competitive advantage as a country, then
we must keep our energy costs as low as possible. We must protect the
environment to the greatest extent possible, and quickly escalate the
issue to higher levels within the industry and government where real
change can be created. Why is power augmentation not a topic of big
discussion inside the seemingly ever-stalled Energy Bill? Our legisla-
tors, aside from thinking about long-term solutions, should also look
into sound ideas with immediate impact in securing our future. Power
augmentation via TIC is a low hanging fruit with a positive economic
and environmental impact—something both sides of the House should
be able to agree upon. History shows that this type of change only hap-
pens when Congress steps in and makes change mandatory. It is time
for power augmentation to make its way to the forefront.

As an industry, we need to strongly encourage Congress to break
free from the lobbying quagmire that has become the Energy Bill, and
get serious about positive structural changes in the electricity industry.
Meanwhile, individual power plant developers, owners, and operators
should already be aggressively exploring and implementing econom-
ic retrofits of power augmentation, including TIC.

While the technical problems facing our industry are serious, there
are realistic solutions for these problems that benefit both the ratepay-
ers and the environment. However, our industry today is suffering
from something much more serious, something with no technical
solution. We are in the midst of a serious industry wide “leadership
vacuum.” This vacuum has placed us in a state of collective inaction
on any matter of importance. I feel uncomfortable saying this, but I do
not think our industry can do this alone — I think we must have inter-
ference from Congress, and the Energy Bill would be a great vehicle
for this “intervention.”

It is time for leaders to emerge in the U.S. power industry!

Figures 1-4 were derived from the following paper presentation: "Natural Gas
Markets Update for the Ethanol Industry: Identifying Market Fundamentals and
Managing Price Risk."
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FES Systems G Series Rotary Screw Compressor
line hosts a variety of innovative compressor and
package features, which makes it one of the most
efficient and reliable in the industry. A unique rotor
profile provides improved efficiency and reduced
noise generation, plus a service friendly design
allows quick and easy maintenance of most package
components.

Our latest product offering, Life Trac®, is a DSP
based continuous compressor and motor vibration
monitoring system that may be tied to diagnostic
services, and is available as a standard option on all
FES G Series compressor packages. With Life
Trac®, catastrophic failures can be prevented and
predicative maintenance is more effectively
scheduled.
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level of reliability and serviceability resulting in
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cost of ownership. =
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