WG_June-July2011_WG_May_June 2011 7/20/11 9:10 AM Page 1

WORLD GENERATION
WWW.WORLD-GEN.COM

JUNE/JULY 2011
VOLUME 23 - NUMBER 3
Our 23rd Year

GRID CHALLENGE MET

GRID CHALLENGE MET
by Dick Flanagan

BY DICK FLANAGAN

Paul Browning (r)with Dr. Celel Metin in front
of the IRCC model.

MILAN, IT - On a count of 3-2-1, Paul Browning,
CEO of GE Thermal Products and Dr. Celel Metin,
CEO of MetCap Energy Investments unveiled the
FLEXEfficiency 50 combined cycle plant model.
The model was presented to the media at a
press conference held during Power-Gen Europe 2011
in Milan, attended by World-Gen.
The MetCap plant is designed to produce the
world’s first integrated renewable combined cycle
power plant to seamlessly integrate natural gas, wind
and solar thermal power. The IRCC plant is engineered by integrating a next-generation 50HZ 9FB
gas turbine, a 109D-14 steam turbine, GE's W28 generator, 22 megawatts from GE wind turbines, 50
megawatts from eSolar and a Mark Vie control system linking all the technology.
“As our customers seek to increase their
use of renewable energy, the challenge of grid
stability sharpens. They are under added pressure to achieve higher levels of efficiency and
lower emissions for natural gas power plants.
(continued on page 21)
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NORCROSS, GA - The Obama Administration’s
report, “A Policy Framework for the 21st Century
Grid,” is part of the President’s Blueprint for a Secure
Energy Future. The report highlights the opportunities of a modernized electrical system, which can be
realized if we continue to invest in the technology,
education and research necessary to make smart grid
a reality.
The report highlights the upgrades necessary
for a sustainable and secure energy future, and it
renews our nation’s commitment to that investment.
Perhaps most significant, the report targets the education and innovation required to better inform energy users and to enable greater customer participation
in meeting the challenges of our energy future. Such
consumer engagement in more intelligent energy
management is key to our energy future. It will
enable wise and long lasting investments in the smart
grid so that customers can take advantage of the
active energy management opportunities it enables.
Experience shows that energy consumers who
Phil Davis, Schneider Electric
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PUBLISHER’S LETTER
Today’s power generation technology is serving yesterday’s power grid and GE has taken
the challenge of grid stability head-on with its newly launched, $500 million FlexEfficiency
50 plant technology. Drawing on its jet engine expertise, GE engineered a plant to double
ramp up rates to balance the grid in response to the fluctuations of wind and solar. WorldGen’s reporting from the press conference held during Power-Gen Europe starts on page 1.
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“A Policy Framework for the 21st Century Grid” starts to address challenges. It’s time to
integrate technology, energy and policy, Phil Davis of Schneider Electric says on page 1.
Rather than large scale, he sees a smaller scale pilot similar to “Envision Charlotte” which
can bring together like-minded customers and supply a policy microgrid that will help us
understand what works, not only technically, but politically. Smart policy could spur significant improvements across the commercial building sector. Commercial buildings consume
25 to 30 percent of our energy.
Federal and state agencies are focusing attention on assuring the general public all
operating nuclear plants in the US are safe. In California, public attention is being focused
on speeding up seismic examinations of the impacts newly discovered faults that lie about a
mile from the San Onofre and Diablo Canyon Nuclear Generating Stations will or will not
have, Lyn Corum writes on page 13. A new 300 mw gas-fired project has been proposed for
the San Diego area by Apex Power Group. Apex and its partner, Energy Investors Funds,
have already signed a 20-year power purchase rolling agreement with San Diego Gas &
Electric and must have the plant operating by the end of May 2014.
Utilities are laboring to add renewables says Alison Ernst on page 14. Biomass is a dispatchable renewable resource, readily available in many areas that lack other renewable
resources. Co-firing biomass in existing coal plants is a straightforward and quickly implemented solution. Indeck’s co-firing in Wisconsin is highlighted.
Ameren and the Electric Power Research Institute have developed an analytical framework to compare and prioritize projects on the basis of energy efficiency and carbon emissions
reduction benefits and costs across the spectrum of electric utility operations. Utilities generally do not have a framework in place to compare such projects both within and especially
across operational areas on the basis of EE/emissions. Without a framework and set of
established evaluation metrics, decisions to prioritize capital and operational projects are typically based on consideration other than ee/emissions, Omar Siddiqui tells us on page 15.
Roger Stark writes on page 15 that a variety of policies are vectoring US bioenergy markets, creating a mix of uncertainties and opportunities that vary depending on federal policy
determinations and the financial markets. From a tax policy standpoint. Biomass continues
to benefit from incentives under applicable investment tax and production tax credits. It
remains to be seen how two key factors effect biomass. First, if the recent oil price spike
extends, consideration regarding energy security and project economics will likely favor biomass development. Second, the Obama Administration’s Clean Energy Initiative offers
opportunities for biomass proponents to affect the policy agenda and could enhance the policy
environment for biomass projects.
The UK government has mandated a 34 percent reduction in GHG emissions by 2020
and a Parsons Brinckerhoff consortium focused its research on a test network connecting to
an offshore wind farm. Marc Bartlett highlights the results on page 16 leading to a widerscale deployment under funding from OFGEM.
Since the devastating natural disasters that ravaged Japan and led to the issues that
arose at Fukushima Daiichi Nuclear Power Plant, there have been questions about the safety
of nuclear plants in the United States. In New York, those questions have led to intense
interest in the safety and security of the Indian Point Energy Center, Jerry Kremer tells us on
page 17. Indian Point supplies up to 12 percent of the power for the entire State of New York,
up to a quarter of the power consumed by downstate, and up to a third of the power consumed by New York City. The NRC has awarded Indian Point the highest possible safety
ranking for nuclear power plants - a “green rating” - during each of the last six years.
(continued page 12)
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INDUSTRY NEWS
GOOGLE FINANCES

SIEMENS SELECTED

EEI AWARDS

DELOITTE PREDICTS

MOJAVE, CA - Google and Citi will
finance part of the Alta Wind Energy
Center (AWEC) being developed by TerraGen Power. Citi has underwritten the equity financing for Alta Projects II-V, totaling
570 MW. Citi and Google will each have
invested $55 million in the 102 MW Alta IV
project.

ORLANDO, FL - Siemens Energy has
received an order to supply power island
equipment for the Lake Side 2 combined
cycle power plant in Utah. PacifiCorp operates as Rocky Mountain Power in Utah.
Commercial operation of the plant is
expected in the spring of 2014. CH2M HILL
will install the equipment.

COLORADO SPRINGS, CO - Cleco
Corp. received the 84th Annual Edison
Award for the company’s innovative
approach to diversifying its generation fuel
mix with the deployment of its new
Madison 3 plant. EEI President Thomas R.
Kuhn announced the award.

WASHINGTON, DC - A new study
from Deloitte shows the emergence of a
diligent new attitude toward energy consumption in the United States. According to
the study, 52 percent of companies are
working to reduce their energy costs by 25
percent on average over the next two to
three years. 68 percent of consumers are
taking extra steps to cut their electric bills
because of the recession.
The study, “reSources 2011,” conducted by Deloitte with strategy and market
research firm, The Harrison Group, polled
3,200 household decision-makers and more
than 400 business decision-makers responsible for their company’s energy decisions
or energy policy.
The Deloitte study shows that about
45 percent of Americans have directly felt
the pain of the recession, due to factors
such as a job loss or income reduction. It
also shows that in addition to the almost 70
percent of consumers who said they
reduced their electricity bills during the
recession, 95 percent said they do not
intend to increase their electricity use even
as the economy improves.
The Deloitte survey also shows that
cost consciousness and social awareness
are the twin drivers behind corporate energy management, with 70 percent of companies reporting the desire to cut costs as a
driver behind their energy management
goals, and more than half (53 percent) saying that their companies have set energyrelated goals at least in part because it is
“the right thing to do.”

RILEY TO SUPPLY
WORCESTER, MA - Riley Power
received a contract to design and supply a
Selective Catalytic Reduction system for
Salt River Project's Coronado Generating
Station near St. Johns, Arizona.
SRP is the largest provider of electricity to greater Phoenix and is the metropolitan area's largest supplier of water.

SERVICES:
Detailed Design • EPC CM Studies
Owner & Bank Engineering

GE ACQUIRES

CLIENTELE:
Utilities IPPs Industry Universities
OEMs Banks/Investors
PROJECTS (New, Retrofit & Modifications):
Biomass Solar (Thermal & PV) Wind
Simple & Combined Cycle Fluidized Bed/PC/Stoker Boilers
Biofuels Landfill Gas MSW Gasification Pyrolysis
Plant Improvements Air Pollution Control Engine-Generators
CHP/Cogeneration Energy Savings Facilities/Buildings & Systems

Please, contact us for full qualifications.

3131 Broadway
Kansas City, Missouri 64111
816.285.5500
www.bibb-eac.com
President: Lou Gonzales
Manager Business Development: Kevin Bibb
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ATLANTA, GA - GE intends to
acquire Ireland-based FMC-Tech, a
provider of real-time power line monitoring
to accelerate the commercialization of
power grid technology.
“With the acquisition of FMC Tech’s
portfolio, GE will be able to provide a new
level of grid intelligence to utilities,” said
Bob Gilligan, CEO of Digital Energy for GE
Energy Services. “FMC-Tech’s expertise in
online power management and fault detection combined with GE’s distribution management expertise will drive faster technology development, implementation and
broader-based solutions.”
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INDUSTRY NEWS
NEW BATTERY DESIGN DUKE CHOOSES

NAVFAC PICKS ELSTER VESTAS UPGRADES

CAMBRIDGE, MA - A radically new
approach to the design of batteries, developed by researchers at MIT, could provide
a lightweight and inexpensive alternative to
existing batteries for electric vehicles and
the power grid. The technology could even
make “refueling” such batteries as quick
and easy as pumping gas into a conventional car.
The new battery relies on an innovative architecture called a semi-solid flow
cell, in which solid particles are suspended
in a carrier liquid and pumped through the
system. In this design, the battery’s active
components — the positive and negative
electrodes, or cathodes and anodes — are
composed of particles suspended in a liquid
electrolyte. These two different suspensions are pumped through systems separated by a filter, such as a thin porous membrane.
One important characteristic of the
new design is that it separates the two functions of the battery — storing energy until
it is needed, and discharging that energy
when it needs to be used — into separate
physical structures. (In conventional batteries, the storage and discharge both take
place in the same structure.) Separating
these functions means that batteries can be
designed more efficiently. The new design
should make it possible to reduce the size
and the cost of a complete battery system.
Flow batteries have existed for some
time, but have used liquids with very low
energy density (the amount of energy that
can be stored in a given volume). Because
of this, existing flow batteries take up much
more space than fuel cells and require rapid
pumping of their fluid, further reducing
their efficiency.
In addition to potential applications in
vehicles, the new battery system could be
scaled up to very large sizes at low cost.
This would make it particularly well-suited
for large-scale electricity storage for utilities, potentially making intermittent, unpredictable sources such as wind and solar
energy practical for powering the electric
grid.

RALEIGH, NC - Elster announced
that the Naval Facilities Engineering
Command is deploying Elster American
Meter gas meters and Elster AMCO Water
meters across 14 U.S. military bases. Elster
will assist in support of the Energy Policy
Act of 2005, and the Energy Independence
and Security Act of 2007.

ANAHEIM, CA - Duke Energy will
use 73 Siemens wind turbines to build its
first wind farm in Kansas. Duke Energy
Renewables will own and operate the 168megawatt Ironwood Windpower Project.
Westar Energy will purchase all of the electricity under the terms of a 20-year agreement.

If a job’s worth doing,
it’s worth doing with
Roberts & Schaefer.
WITH MILLIONS OF DOLLARS ON THE LINE, WHY
TRUST YOUR PROJECT TO ANYONE BUT R&S?

Since 1903, Roberts & Schaefer has been a world leader in
the design, engineering, procurement and construction of
bulk material handling, coal preparation, and fuel blending

RMI, SUNTECH INKED

systems. We provide total solutions for fuel handling, as
well as limestone handling and grinding for CFB boilers,
limestone and gypsum handling for FGD scrubbers, and

MADISON, WI - Hartz Solar
Hamilton selected RMT to design and construct its Hamilton Solar 7.5 mw Project.
The facility, nominally rated at 7.5 MWac, is
located in Hamilton Township, Mercer
County, New Jersey.
RMT is responsible for EPC of the
foundations and racking systems, the photovoltaic modules, the DC and AC collector
systems, the SCADA system, and testing
and commissioning.
The project will involve installation of
over 30,000 Suntech 280-Watt crystalline PV
modules.

ash handling systems. We’ve successfully completed projects
in 40 countries, on six continents, and we’re just getting
warmed up.
Whether it’s complete system development, upgrades,
or modifications, it’s worth making a call to R&S.

222 South Riverside Plaza
Chicago, IL 60606
312.236.7292
www.r-s.com
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PORTLAND, OR – Vestas announced
an upgraded range of 2 MW ridStreamer™
turbines that provide significantly higher
energy production.
“The 2 MW GridStreamer™ turbines
will allow for optimal performance across
all wind classes and site conditions,” said
Martha Wyrsch, President of Vestas.

Offices also in Salt Lake City,
Pittsburgh, Australia, Indonesia,
India and Poland
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INDUSTRY NEWS
UC,THAI INK

GE TEAMS

B&W EXPANDS

NEW STUDY ON CCR’S

RIVERSIDE, CA - The University of
California, Riverside and the Thailand
Institute of Scientific and Technological
Research signed an agreement that will
lead to researchers in Thailand installing a
UC Riverside developed process that converts biomass and agricultural wastes into
fuel. The steam hydrogasification process
was recently evaluated by the U.S. DOE.

DESERT HOT SPRINGS, CA Competitive Power Ventures, GE Energy
Financial Services and Diamond
Generating Corporation , co-owners of the
planned $900 million CPV Sentinel power
plant have closed the project financing. The
CPV Sentinel project is expected to create
300 construction jobs and nearly 400 indirect jobs.

EUCLID, OH - Babcock & Wilcox
Nuclear Operations Group has received NStamp accreditation from the American
Society of Mechanical Engineers.
The certification is considered the
industry standard for quality assurance of
materials, design, construction, operation,
inspection and continuing maintenance of
nuclear facilities.

WASHINGTON, DC - The proposed
federal regulation of coal combustion residuals (CCRs), or “coal ash,” from electric utility
generating units would result in as many as
316,000 lost jobs in the United States.
The job losses are net estimates that
include both job losses and gains from the
regulation. The range in these job impact
estimates depends on which of the proposed
regulatory options the U.S. Environmental
Protection Agency (EPA) ultimately adopts.
The cost of the proposed options
ranges from roughly $23 billion to as much
as $110 billion over a 20-year period.
The analysis, “An Economic
Assessment of Net Employment Impacts
from Regulating Coal Combustion
Residuals,” was undertaken by Veritas
Economic Consulting on behalf of the Utility
Solid Waste Activities Group (USWAG).
USWAG is a consortium of approximately 80 utility operating companies, the
Edison Electric Institute (EEI), the National
Rural Electric Cooperative Association
(NRECA), and the American Public Power
Association (APPA).
With coal-based generation providing
47 percent of the nation’s electricity, federal
regulation of coal ash could increase electricity rates in some regions, restrict the recycling and reuse of coal ash, and eliminate
many of the jobs on which ash reuse and
recycling depend.
Coal ash refers broadly to the residual
solid material from the combustion of coal to
produce electricity.
Coal ash has been used for more than
80 years in many applications, including concrete production, building products and road
construction.
In 2009 alone, more than 55 million
tons of ash, over 41 percent of all CCRs,
were used in such applications. Should EPA
choose to regulate ash, many beneficial uses
and associated jobs would be eliminated, and
utilities would incur significant additional
management requirements and costs, forcing some power plants to retire prematurely.
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ORLANDO, FL - Siemens Energy,
Inc. and Tendril entered into a strategic
alliance to market the Tendril Connect™
platform to utilities.
Siemens will deliver the Tendril solutions to energy marketers and distribution
network operators targeting U.S. and
Canadian markets.
Siemens Venture Capital has invested
in Tendril, making this its eighth investment in the Smart Grid area.
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INDUSTRY NEWS
CFO’S SURVEYED

ACLARA ADDED

GE LAUNCHES

PATTERN CONSTRUCTS

DURHAM, N.C. -- Eighty percent of
chief financial officers in the U.S. say the
high price of oil is negatively affecting their
firms, with 61 percent describing the
effects as “significant.” Companies in
Europe, Asia and China report similar concerns, spurring a range of initiatives aimed
at cutting fuel consumption.
“We may be reaching a tipping point
on the cost of traditional fuels,” said John
Graham, professor of finance at Duke’s
Fuqua School of Business and director of
the survey. “We’re seeing more companies
embrace ‘green’ initiatives and position
themselves to become less reliant on oil in
the future.”
CFOs in the U.S. have already instituted or plan to institute a number of policies
to manage higher oil prices: 53 percent say
they are increasing telecommuting/teleconferencing; 51 percent are improving facilities management, including reduced lighting and improvements to HVAC systems;
48 percent are reducing business travel;
and 39 percent are turning to more efficient
shipping methods such as consolidating
shipments.
Forty-four percent of U.S. CFOs say
their companies have already passed on
fuel price increases to consumers by raising
prices, or have made plans to do so.
Among European companies, 71 percent of CFOs say they have been negatively
affected by high oil prices, with even higher
responses in Asia (78 percent) and China
(88 percent). As a result, European CFOs
are increasing telecommuting/teleconferencing (60 percent of companies), reducing
business travel (49 percent) and raising
prices on products and services (44 percent).
In Asia, 72 percent of firms have
reduced or plan to reduce business travel,
76 percent are increasing the use of teleconferencing/telecommuting and 73 percent are improving facilities management.
Consumers in Asia will likely feel the pinch
from higher fuel prices; 58 percent of CFOs
say their firms will pass on the increased
costs.
Chinese finance executives say their
companies are using more efficient production processes (61 percent) and improving
facility management (60 percent) to manage high oil prices. Fifty-three percent are
using more efficient shipping methods, and
55 percent are covering higher fuel prices
by raising prices.

TALLAHASSEE, FL – The City of
Tallahassee is the first utility to add an
analysis of water data to its Aclara
ENERGYprism® online customer-care solution.
The ENERGYprism application provides easy explanations that show customers how they are using electricity, gas,
and now, water. The application also provides comparable water consumption data.

CAMBRIDGE, UK - GE launched the
new Grid IQ™ Transformer Analytics
Service to uncover potential problems and
help proactively reduce unplanned outages
by identifying transformer failure conditions before conventional alarms are raised.
“We can reduce the risk of unexpected failure and unplanned outages by up to
80 percent”, said Luke Clemente, GM, GE
Energy Services.

SAN FRANCISCO, CA - Pattern
Energy Group has begun construction on
the 150 mw Spring Valley Wind project
located on public lands.
Pattern has entered into a 20-year
PPA with NV Energy and selected
Mortenson Construction to manage construction of the project. which will use 66
Siemens 2.3 MW wind turbines.

SIEMENS TRANSPORTS
ORLANDO, FL - Siemens transported
22 wind turbine nacelles and hubs by rail
from its new wind turbine nacelle assembly
facility in Hutchinson, Kansas. Shipping the
87-metric-ton nacelles by train has significant efficiency and environmental benefits,
including an up to 80 percent carbon footprint reduction.
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INDUSTRY NEWS
MIT IMPROVES SOLAR SOLAR TO CO-OP

URS SELECTED

EX-IM BANK FINANCES

CAMBRIDGE, MA - Researchers at
MIT have found a way to make significant
improvements to the power conversion efficiency of solar cells by enlisting the services of tiny viruses to perform detailed
assembly work at the microscopic level.
Carbon nanotubes can enhance the efficiency of electron collection from a solar cell's
surface.

SAN FRANCISCO, CA - URS
Corporation has been awarded a contract
by Hoosier Energy Rural Electric
Cooperative to provide engineering, procurement, and construction services to
upgrade existing flue gas desulfurization
systems at Hoosier Energy’s Merom
Generating Station in Indiana.

WASHINGTON, DC - The Board of
Directors of the Export-Import Bank of the
United States voted to approve an $805.6
million direct loan to South Africa’s stateowned electric power utility, Eskom,
Limited.
Ex-Im Bank’s current fiscal year
financing in sub-Saharan Africa is nearly
$1.5 billion, nearly double the previous one
year record of $812 million set during the
fiscal year ending September 30th.
The Eskom power plant financing will
support Eskom’s purchase of engineering
and construction management services
from Black & Veatch International of
Overland Park, Kansas, and will be used to
construct the Kusile facility.
The Kusile plant is designed with
advanced technology and equipment.
Kusile will be the first coal-fired power plant
in South Africa to include sulfur dioxide
scrubbers. To help conserve water, the
plant will use an air cooling system.
The plant also is designed to be carbon capture and sequestration ready.

ROCKVILLE, MD - Standard Solar is
developing a 1.5 MW solar electric system
in northern Taos County, New Mexico in
cooperation with Taos-based Kit Carson
Rural Electric Cooperative. Standard Solar
and KCEC have entered into a Power
Purchase Agreement over the next 25
years.

ROCKETDYNE TESTS
CANOGA PARK, CA - Pratt &
Whitney Rocketdyne successfully completed the last in a series of performance tests
on its compact gasifier, making the technology ready for implementation in a demonstration plant.
The compact gasifier is designed to
reduce the cost of coal gasification, provide
a clean alternative fuel source and strengthen U.S. energy security. With some modifications it could also gasify biomass.
“The results from our compact gasifier tests demonstrate our ability to achieve
the higher performance levels we predicted
and confirm the economic advantages we
expect for commercial use of our technology,” said Neeta Patel, director, Future
Programs, Pratt & Whitney Rocketdyne.
“We look forward to working with our team
to further prove the technology in a demonstration plant.”
Compact gasification is a higher-efficiency and lower-cost alternative to current
gasification systems.
The capital cost to build a commercial-scale compact gasification plant using
Pratt & Whitney Rocketdyne’s technology
is estimated to be 10 to 20 percent less than
conventional gasification plants.
Pratt & Whitney Rocketdyne’s compact gasifier is also expected to reduce carbon dioxide emissions by up to 10 percent
compared to standard gasification technologies.
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INDUSTRY NEWS
WIRES STUDY FINDS

GE, CISCO TEAM

MAG ACQUIRES

S&L INKED

WASHINGTON, DC - A new analysis
commissioned by WIRES shows that annual investment in new electric transmission
facilities could soon reach $12-$16 billion in
the United States, resulting in $30 - $40 billion in annual economic activity. This translates into support for 150,000 - 200,000 new
full-time jobs in the U.S. in each of the next
20 years and between 20,000 and 50,000
new jobs each year in Canada. The study
was conducted for WIRES by senior economists at The Brattle Group.

ANAHEIM, CA - GE and Cisco have
teamed up to provide park-wide connectivity to the first phase of First Wind’s Milford,
Utah, wind farm. The GE-pioneered solution uses Cisco’s networking infrastructure
to provide up-tower and down-tower wireless connectivity across all 39 GE turbines.

ERLANGER, KY - MAG acquired the
Forest Liné Industries Group. The company
operates sites in France, Germany, China
and Canada, employing about 300.
FLI is a supplier to the aerospace
industry and in renewable energy systems,
such as wind turbines.

CHICAGO, IL - Goldwind USA has
selected Sargent & Lundy to provide electrical engineering, design, and procurement services for the 109.5-MW Shady Oaks Wind
Farm Project, located in Lee County. It will
consist of 71 Goldwind permanent magnet
direct drive (PMDD) turbines. The project is
scheduled to be in service by the end of 2011.

WESTINGHOUSE
WELCOMES
PITTSBURGH,PA - Westinghouse welcomed the announcement from the UK
nuclear safety regulator that the
“Regulatory Issue” connected with the
design of the company’s AP1000® nuclear
plant had been lifted. This move clears a significant obstacle on the pathway towards
Design Acceptance Confirmation by the
Office for Nuclear Regulation that is currently assessing the AP1000 reactor as part
of the UK Generic Design Assessment
process. In addition, this announcement
from the ONR is consistent with the
progress made in the United States, where
Westinghouse recently submitted Revision
19 of the AP1000 design documentation to
the Nuclear Regulatory Commission. The
company believes that this revision addresses all open NRC items, and thus should
allow the NRC to confirm final approval for
the AP1000 design later this year.

SIEMENS EXPANDS
ANAHEIM, CA - Siemens Energy
announced plans for a new wind service
warehousing operations in Woodward,
Oklahoma. Construction is expected to be
completed by the end of 2011. With a total
of 64,000 square feet, the combined main
component, tooling and spare parts facilities
will be Siemens’ largest wind power service
distribution center in the U.S. Over the next
five years, the company expects to create up
to 40 “green-collar” jobs at the facility.
“Oklahoma has demonstrated a growing commitment to renewable energy development and we are delighted to become resident members of the Woodward business
community,” said Tim Holt, Siemens' CEO
for Renewables Service.
Siemens is actively involved in wind
projects across Oklahoma. The company
provided 44 SWT-2.3-93 wind turbines to
Oklahoma Gas & Electric (OG&E) and the
University of Oklahoma (OU) for the OU
Spirit wind farm.
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INTERNATIONAL NEWS
AUSTRALIA

AUSTRALIA

DENMARK

FINLAND

The Australian Government has
selected the AREVA Solar, CS Energy and
Wind Prospect CWP consortium’s “Solar
Dawn” as the preferred solar thermal
power project in Round 1 of the Australian
Government’s Solar Flagships Program.
‘Solar Dawn’ is a proposed 230 mw solar
thermal gas hybrid plant.

A consortium of GE and Australian
company Leighton Contractors has
received a $130 million contract to supply
and install 22 GE 2.5-100 wind turbines for
the Mumbida Wind Farm. The Mumbida
Wind Farm is a 50/50 partnership between
Verve Energy, a Western Australia government-owned utility, and Macquarie Capital.

Siemens Energy has installed the first
prototype of its next generation offshore
wind turbine in Høvsøre, Denmark. The
new SWT-6.0-120 wind turbine with a power
rating of 6 megawatts and a rotor diameter
of 120 meters uses the innovative Siemens
direct drive technology. The new SWT-6.0120 is the third direct drive wind turbine
type developed by Siemens.

Wärtsilä announced a co-operative
agreement to develop and integrate Versa
Power's SOFC technology into Wärtsilä
products. Wärtsilä has already launched
successful pilot projects using fuel cell technology supplied by Topsoe Fuel Cell A/S
headquartered in Denmark, and this cooperation will continue.

FRANCE
Alstom will provide eleven ECO 110
wind turbines to Landes de Couesmé wind
farm in France. The wind farm will have a
total installed capacity of 33 MW.

FRANCE

WHERE NEW SOLUTIONS TAKE SHAPE
Everything Solar Under the Sun
For solar solutions spanning the industry spectrum,
one show outshines the rest. Only SPI connects you
with every important vendor and service provider to
advance your project from planning through operations.
Just walk the show to see, touch, compare, discuss
and learn about all aspects of the solar energy industry.
Get up to speed on the latest technologies shaping the
future of solar—and the success of your business.

GDF SUEZ, VINCI and AREVA have
signed a partnership agreement to build up
a competitive, sustainable offshore wind
industry. The government is targeting 6000
MW of offshore wind capacity by 2020 and
intends to build five offshore wind farms
along the French coast.

GERMANY
GE and Gehrlicher Solar have begun
construction on a solar power plant in
Aschheim, Germany. The 1 megawatt solar
park will cover two hectares.

KUWAIT
Dresser-Rand Group announced an
agreement with the Kuwait National
Petroleum Company to produce 45 control
panels for installation at the Mina Ahmadi
Refinery.

LITHUANIA
Registration Opens Early June.
Mark your calendar now for North America’s
largest B2B solar event.
October 17-20, 2011
Dallas Convention Center
Dallas, Texas
For more information
www.solarpowerinternational.com

Westinghouse Electric Company presented its proposal for a new nuclear power
plant at Visaginas to Lithuanian Prime
Minister Andrius Kubilius and other senior
officials. The proposal is based around the
company’s state-of-the-art AP1000 nuclear
power plant.

MALAYSIA
The Bosch Group is expanding its
photovoltaics business and planning a new
manufacturing site in Penang, Malaysia,
with an investment of 520 million Euros.

MEXICO
Alstom Power won a contract worth
approximately €40 million with Spain’s ACS
Group to provide power equipment and services for the El Sauz combined cycle power
plant in Queretaro, one of Mexico's most
industrialized states. Under a separate 7year long-term service agreement, Alstom
will also provide services for the gas turbine and generator.
Presented by:

PANAMA
The public bid for the expansion of
the Miraflores Power Plant has been concluded by awarding the contract to Hyundai
Heavy Industries Co. Ltd. for two engines
of the MAN B&W 12K80MC-S design.
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RUSSIA

SWITZERLAND

Cisco and the Federal Grid Company
of Russia signed a memorandum of understanding that establishes a long-term collaboration to improve the reliability and efficiency
of the country’s power grid.
Prior to this memorandum of understanding, Cisco had already announced a $1
billion investment in Russia over the next
decade to drive entrepreneurship and energy
efficiency. The investment also includes $100
million in venture capital support, construction of a dedicated R&D facility in “Russia’s
Silicon Valley” Skolkovo, and the development of a collaboration model with Russian
business in verticals including smart grid.

ABB will partner with EKZ, a leading
Swiss distribution utility, on a pioneering
energy storage pilot project. The pilot storage facility will be integrated into the utility’s
power distribution network and evaluated in
key areas such as balancing peak loads,
intermittent power supply, and the viability
of such a solution for grid optimization.

SAUDI ARABIA
GE has been selected to provide gas
turbine technology and services for four
Saudi Electricity Company power plant
expansions. The total value of the agreements with GE is expected to be more than
$500 million and the power plant expansions
are expected to add more than 100 new local
jobs.

SAUDI ARABIA
Wärtsilä has been awarded the contract to supply the engineering, equipment
and construction for a power plant to be
delivered for Hail Cement, a Saudi Arabian
cement manufacturer, to provide electricity
for their own industrial use.

SCOTLAND
SeaRoc, part of the Natural Power
group, has recently been appointed as
Construction Design and Management
(CDM) coordinator for wind farm developer
Mainstream Renewable Power on the Neart
na Gaoithe offshore site.

SCOTLAND
Alstom has taken a 40% equity share in
Scottish renewable energy company AWS
Ocean Energy, representing Alstom’s entry
to the wave energy market. Alstom will be a
shareholder with Shell Technology Ventures
Fund 1 and Scottish Investment Bank.
The move complements the existing
activities of Alstom’s Ocean Energy business
in developing its 1 MW commercial-scale
tidal turbine prototype, the BELUGA 9.

SPAIN
Alstom has signed a contract with GAS
NATURAL FENOSA for the maintenance
and operational support of the Cartagena
gas-fired combined cycle power plant in
Spain. This 20-year contract is worth more
than 270 million Euros.

SWEDEN
Siemens is now offering an industrial
gas turbine in the 35-40 MW range. The shaft
power output of the new gas turbine is
37MW and it has an efficiency of 40%. It only
takes 10 minutes from start to full load. The
SGT-750 was designed at the Siemens
Energy site in Finspong, Sweden, where it is
also being built and tested. The delivery of
the first unit is expected in 2012.
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UK
Babcock Power UK Ltd. launched a
new office site located in Esher, Surrey.
Babcock Power UK's primary goal is to provide solutions for power producers that
address the recent EU Regulations concerning Coal Fired Power Plants and their
Selective Catalyst Reduction systems.

UK
Doosan Power Systems has chosen
Emerson Process Management’s
PlantWeb™ digital plant architecture with
the Ovation™ expert control system to control a new carbon capture demonstration
project at the Scottish and Southern Energy
Ferrybridge coal-fired power station in the
north of England. The demonstration project
will be the largest in Europe and is capturing
100 metric tons of carbon dioxide per day.

UK
ABB has commissioned its first
DynaPeaQ® energy storage installation for
UK Power Networks “DynaPeaQ® is an innovative technology that advances the integration of renewable power generation.

UK
Centrax Gas Turbines has expanded
its range of power generation products in an
agreement with Siemens to package two of
Siemens gas turbines product ranges.
Under the agreement both the Siemens
SGT-300 and SGT-400 gas turbines will be
packaged at the Centrax UK plant in Newton
Abbot.
Centrax will initially market the packages for the industrial power generation and
cogeneration markets in the UK, France,
Italy, The Netherlands and Belgium. The
two Siemens turbines are sized between 8
and 15 MWe and will add to the Centrax gas
turbine powered generator sets which range
from 2.5 MW to 64MW.

UK
Elster announced that Scottish and
Southern Energy Supply Limited (SSE) has
selected Elster as their Smart Metering partner for the first phase of their smart metering deployment, to be completed by mid2012.

VENEZUELA
Vogt Power will design, fabricate and
deliver four unfired, three-pressure level
with reheat, natural circulation HRSGs, operating behind Siemens SGT6-5000F gas turbines. The HRSGs will be installed at the
CTCC Termocentro Power Plant, located
near Caracas.
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NEWSMAKERS
DELOITTE APPOINTS

John McCue

Mariene Motyka

Deloitte has appointed John McCue
as the leader of its energy & resources
industry group in the United States.
Deloitte also named Mariene Motyka as its
alternative energy leader.

AREVA NAMES TWO

PACE ANNOUNCES

DELL APPOINTED

Pace Global
Energy Services
has named Tim
Heinle as vice president in the renewable energy development group in
the Fairfax, VA
office.

Jan Dell,
CH2M HILL Vice
President, Energy
& Water Division,
has been appointed
by the United
States Secretary of
Jan Dell
Commerce Gary
Locke to serve as a member of the National
Climate Assessment Development and
Advisory Committee.

Tim Heinle

ALSTOM APPOINTS
Alstom Grid
appointed Keith
Stentiford to the
newly-created
position of
Regional Vice
President for
North America,
based in
Washington, D.C.

Keith Stentiford

DYNEGY APPOINTS
Dynegy announced that Kevin T.
Howell has been named Executive Vice
President and Chief Operating Officer,
effective July 5, 2011.
Dr. Phillip Gleckman

Milton Venetos

AREVA Solar announced Dr. Phillip
Gleckman has joined the company as its
new Chief Technology Officer.
Promoted Milton Venetos to be the
company’s new Senior Vice President,
Product Management, for the company’s
global concentrated solar power product
lines.

EIPC APPOINTS
The Executive Committee of the
Eastern Interconnection Planning
Collaborative (EIPC) announced the
appointment of David Whiteley as its
Executive Director.

PUBLISHER'S LETTER
CONTINUED FROM PAGE 3

The US Department of Energy selected the Clemson
University Restoration Institute (CURI) to design, build and
operate the world’s largest wind turbine drivetrain testing facility on Charleston, SC’s former Navy Base. The $98 million drivetrain testing facility will be one of only three such facilities
worldwide and is capable of simultaneously testing power train
components up to 15 megawatts and 7.5 megawatts. The other
two facilities are located in Golden, Colorado and Pamplona,
Spain, testing only up to 5 megawatt units each, Dr Nick Rigas
tells us on page 17. The testing facility is an 82,000 sq. ft. former Navy warehouse with adjacent commercial port and rail
operations and onsite fabrication and heavy-lift equipment.
In an effort to combat soaring fuel prices and cut greenhouse gas emissions, the aviation industry is racing toward the
use of biofuels. Researchers at MIT say the industry may want
to make sure it has examined biofuels’ complete carbon footprint before making an all-out push. When a biofuel’s origins
are factored in, conventional fossil fuels may sometimes be the
“greener” choice. The study is the culmination of four years of
research funded by the Federal Aviation Administration and
Air Force Research Labs, Jennifer Chu shares on page 18.
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Steve Rayburn
has been named an
associate in the
Houston office of
Leggette, Brashears
& Graham, a professional groundwater
Steve Rayburn
and environmental
engineering services firm.

HYDER JOINS
Skipping
Stone announced
that Chuck Hyder
has joined the
firm as Director
of Resource
Management,
based in the
Atlanta office.

ANGA APPOINTS
America's
Natural Gas Alliance
(ANGA) has named
Amy Farrell as Vice
President of
Regulatory Affairs.
Farrell joins ANGA
from Exxon Mobil
Corp.

RAYBURN NAMED
AT LBG

Amy Farrell

SUZLON ADDS
CHICAGO, IL - Suzlon Wind Energy
Corp. has added Derek Lim Soo as Vice
President of Sales and Marketing, with a
focus on Canada in addition to supporting
North America.

NATIONAL GRID NAMES
Lee Eckert has been appointed
National Grid's U.S. Chief Financial Officer.
He joins National Grid from MeadWestvaco.

Chuck Hyder

SAIC EXPANDS
Alan Bedell and Jack Whiteside, vice
presidents of SAIC Energy, will relocate to
the Middle East to better serve customers
in the Gulf Cooperation Council Nations
and the MENA region.

AWEA INSTALLS
The American Wind Energy
Association installed its Board of Directors
for 2011-2012. Ned Hall of AES is the new
Board Chair.

A new Edison Electric Institute report projects that
America’s electric companies will invest approximately $61
billion (nominal dollars) in transmission infrastructure
improvements by 2021. This spending estimate, derived from a
sampling of transmission projects now underway or planned,
will be on top of the nearly $55 billion (2009 dollars) that EEI
members invested to improve the nation’s grid between 2001
to 2009, Jim Fama projects on page 18. The EEI report
offers a detailed look at a wide variety of transmission projects
underway.
Gregory Boyce articulates five parts to the Peabody Plan
on page 19. Calling for CCS and coal-to-liquids projects
globally, he points out that other fuels are welcome to meet the
world’s rising demand for energy.
World-Gen’s website has started hosting “Business Wire”,
joining “PR Newswire” in publishing energy news on a daily
basis. World-Gen’s website traffic is up over 50,000 hits YTD,
on our way to a half a million annual visitors.
World-Gen is a media sponsor of Grid Week and SPI again
this year and will be exhibiting at PGI. Please visit the Media
Kit at www.world-gen.com for advertising details.
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CALIFORNIA NEWS
RELIABILITY,TRANSMISSION VEX INDUSTRY
BY LYN CORUM, CLASS OF 2003

CARB Chairwoman, Mary Nichols said the
ruling will have little impact because the
plan is “not of any legal force.” She noted,
“The cap-and-trade rule has already been
adopted and in fact is already in effect.”

SOUTHERN CALIFORNIA RELIABILITY

As this column is being written, federal and state agencies are focusing attention
on assuring the general public all operating
nuclear plants in the US are safe and will
not suffer the fate of the Fukushima Daiichi
nuclear power plant in Japan. In California,
public attention is being focused on speeding up seismic examinations of the impacts
newly discovered faults that lie about a mile
from the San Onofre and Diablo Canyon
Nuclear Generating Stations will or will not
have.
However, less colorful issues are roiling the horizon that perhaps will have larger
impact on California’s power industry long
term: reduced reliability in Southern
California because new generation cannot
get built, and disagreements over the need
for new transmission in the southeastern
corner of the state that could bring renewable resources to load centers. Also, controversial rules to enforce AB 32, California’s
Global Warming Solutions Act, will start to
impact the industry in the next two years.
Cap-and-trade of greenhouse gas emissions is not in trouble yet in spite of a recent
ruling by a California Superior Court judge
in San Francisco and it is not raising much
of a fuss. Developed by the California Air
Resources Board as part of AB 32, the capand-trade rule is designed to reduce GHG
emissions from power plants. It is scheduled to go into effect next January. The
judge said that CARB should have analyzed
the potential impacts of various alternatives
to the cap-and-trade regulation.
The lawsuit was brought by several
environmental groups, including
Communities for a Better Environment,
which favor a carbon tax. However, better
known environmental groups such as the
Natural Resources Defense Council back
the cap-and-trade rule.
A CARB spokesman stated publicly
that the agency completed a comprehensive
analysis of the alternatives in a 500-page
environmental analysis that fully addresses
the concerns the court raises.
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Representatives from the California
Energy Commission, CARB, California
Independent System Operator, the
California Public Utilities Commission and
the State Water Resources Control Board,
working as a task force, released a draft
work plan in early February. It stressed the
need for an assessment of the electrical reliability needs in the Los Angeles area over
the next 10 years.
A 2009 state law had mandated the
report, and the task force is to “recommend
the most effective and efficient means of
meeting those reliability needs while at the
same time complying with state and federal
law.”
The state law was written in response
to a Los Angeles Superior Court decision in
2008 that invalidated rules that the South
Coast Air Quality Management District used
to award emissions reduction credits to
power plant projects seeking construction
licenses. The decision had the effect of
stopping virtually all new generation construction in the SCAQMD service area.
The lawsuit had been filed by several environmental groups claiming, in part, the new
power projects requesting ERCs were not
needed and would not improve air quality.
At a public workshop in mid-February,
the task force sought comments from stakeholders on the work plan which brought
into stark reality the conflict between
coastal power plant retirements in the Los
Angeles area and the inability of replacement power projects to acquire ERCs so the
projects could be constructed.
Coastal power plants totaling more
than 7,600 MW will have to be retired or
repowered in the next five years to comply
with a state mandate by the State Water
Resources Control Board to replace the
plants’ once-through cooling systems. The
CEC staff believes most of these plants will
retire or repower rather than refit cooling
technologies. But just 1,900 MW are in the
development pipeline which could replace
lost capacity. Replacement solutions are to
begin at the Los Angeles plants in 2012 and
all are to be in compliance by October 1,
2015.
CEC Commissioner Karen Douglas
said at the workshop, “The judge’s questions are the same we all are asking – why
are the plants here in the South Coast?
Once the need is identified, what do we
need to do about it?” Later she said, “My
hope is we will develop a system needs
analysis informed by a variety of technologies.”

Three power plant projects with a
nameplate capacity of 1,910 MW have been
licensed by the CEC and could be built in or
near the Los Angeles basin thereby allowing
some of the existing coastal plants that are
required to eliminate once-through cooling
to retire. Two have found ERCs and are or
will be under construction, but one has not.
At the time of the court ruling in 2008,
there were nine power plant projects in
development in the region totaling 5,800
MW. Six have been canceled or are dormant.
John White, executive director of the
Center for Energy Efficiency and
Renewable Technologies, told the workshop
panel, “We will have to head toward phasing
out combustion eventually. One of the challenges we face is we need capacity to keep
the lights on and feed the economy. We
want all the capacity, but not run it all the
time – only when we need it.” Incentives are
needed to minimize the number of hours
fossil-fueled plants are operated,” he said.

NEW TRANSMISSION NEEDED?
A county further south in Southern
California – Imperial County where development of renewable resources, in particular
solar, is taking off – has a different problem
but one just as serious. It could be the energy breadbasket for California, if additional
transmission were built. But that statement
is questioned by some.
Cal-ISO says the area doesn’t need
more transmission beyond that which is
planned. But utility and industry stakeholders speaking at the Renewable Energy
Summit held in mid-March in Winterhaven,
California disagreed. The issue becomes
important because utilities, both investorowned and publicly-owned, must source 33%
of their generation from renewable
resources by 2020. This rule is no longer a
governor’s executive order. The legislature
passed it at the end of March and Governor
Jerry Brown is expected to sign it into law.
David Nahai, former general manager
of the Los Angeles Department of Water
and Power and now a consultant and partner with Lewis, Brisbois, Bisgaard & Smith
in Los Angeles, told attendees at the summit
once the utilities are legally required to
reach their 33% goal by 2020, Imperial
Valley’s lack of transmission outside the
county becomes a state-wide problem.
Nahai said if this legislation as written
is signed into law by the Governor, it would
require that 75% of the renewable power
must be generated in-state. “Unless we
explore the resources in Imperial Valley, we
cannot get to the 75% of the 33% requirement,” he said.
In an interview later, Nahai said
Governor Brown needs to take leadership
over the transmission issue. There needs to
be a discussion about state investment, in

the form of bonds, or state help furnishing
the financing to build transmission lines.
Kevin Kelly, interim general manager
of the Imperial Irrigation District, said “We
will need a concerted effort to move power
out of the valley to the load centers on the
coast. The larger concern is that we come
together as a region to [guarantee] that
Imperial Valley has enough resources to
power the entire state.” Kelly said the county is largely Hispanic with a 25% unemployment rate and cannot make its ratepayers
pay for the transmission improvements
needed. Public-private partnerships are a
good alternative, he said.
IID is already developing partnerships. It recently completed an open season
for long-term wheeling contracts on its
northern line known as Path 42 which it
plans to start upgrading this year. Winning
generators will pay for all transmission studies and system upgrades, and will be reimbursed through transmission credits.

NEW DEVELOPMENTS
One of the projects in Southern
California that was stalled because it lacked
emission reduction credits found a solution.
Edison Mission Energy sold a 51% share in
its 500-MW gas-fired peaking project to AES
in December. The Walnut Creek project is
to be located in the City of Industry about
10 miles south of downtown Los Angeles
AES said it intends to retire two of
four steam boiler units at its Huntington
Beach power plant by 2013 and install two
gas-fired turbines. This replacement would
provide the Walnut Creek project an offset
exemption from SCAQMD for 450 MW.
Edison Mission Energy already has
some banked credits and will have to make
some additional and expensive purchases
on the open market to make up the 50-MW
difference. Furthermore, Walnut Creek
capacity will make up for the forced retirement of AES’s units that currently use
ocean water for cooling.
The Walnut Creek project has a power
purchase contract with Southern California
Edison to start delivering power in 2013.
Construction needs to start this year. The
Walnut Creek project was certified by the
CEC in 2008.
A new gas-fired project has been proposed for the San Diego area. Apex Power
Group submitted an application at the CEC
in early February requesting a license for
the 300-MW simple-cycle Pio Pico Energy
Center to be located in Otay Mesa near the
border. Apex and its partner, Energy
Investors Funds, have already signed a 20year power purchase tolling agreement with
San Diego Gas & Electric and must have
the plant operating by the end of May, 2014.
SDG&E will have dispatch capability, the
better to marry with renewable resources
once they are built.
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PERSPECTIVE
CO-FIRING WOOD PELLETS WITH COAL
BY ALISON ERNST

meters comparable to coal making them a
compatible co-firing fuel.

WOOD PELLET BACKGROUND

As Renewable Portfolio Standards
(RPS) deadlines approach, utilities are laboring to add renewable generation. One drawback of most renewable energy sources is
that they cannot replace baseload generation
due to their intermittency. Additionally, many
regions do not have the wind or solar
resource to make those technologies reasonable solutions. Biomass, however, is a dispatchable renewable resource, readily available in many areas that lack other renewable
resources.
Co-firing biomass in existing coal
plants is a straightforward and quickly implemented solution. Specifically, wood pellets
are an ideal fuel for this purpose. As a densified, low-moisture, uniform biomass fuel, pellets avoid many challenges associated with
raw biomass. Wood pellets have many para-

Wood pellets are a refined and densified biomass fuel typically manufactured
from biomass residues created by wood
product manufacturers and environmentally
sustainable in-forest harvesting practices.
Because of their uniform and compact
nature, wood pellets lessen many of the challenges associated with raw biomass, such as
the high cost of transportation due to lower
bulk densities and handling difficulties based
upon non-uniform characteristics.
In addition to being a fuel with a specification, pellets burn very similarly to coal
due to their low moisture and friable nature.
The chart below details the main physical
and chemical properties of wood pellets compared with coal commonly used in
Wisconsin.
In general, the properties of coal vary
over a much larger range than those of wood
pellets. This further highlights the benefit
that pellet consistency provides to co-firing.
When introducing a new fuel to a system, it
is important that fuel operates predictably in
order to minimize unforeseen boiler complications.

TECHNOLOGICAL SUMMARY
Co-firing is defined as the combustion
of two independent fuels in order to produce
energy. There are two main methods to cofire: direct co-firing, where two fuels are present in the boiler simultaneously, and indi-

rect co-firing, which requires that each fuel
be combusted separately and combining the
resultant energy streams. Because wood pellets and coal have many technical similarities, pellets are ideal for the less costly
method of direct co-firing.
There are several options for direct cofiring based on the type of boiler, each
requiring a different means of introducing
the co-fired fuel. The first type of direct co-firing involves separate injection, which
requires an independent feed and handling
system for the secondary fuel. Separate injection co-firing may facilitate high feed rates
between 10-15%. Though minimal biomass
comparison testing has been done in the
U.S., it is anticipated that even higher co-firing rates can be reached with pellets because
of their favorable technical parameters. For
instance, the 600 MW Amer-9 power plant in
the Netherlands is currently powered successfully with 33% wood pellets and 67% coal.
A second, less expensive type of direct
co-firing is co-milling, which involves treating
the biomass as coal throughout the handling,
feeding, and burner systems. Because the
biomass is not isolated, co-milling is limited
to biomass of a very fine particle size, such
as sawdust. Additionally, co-milling is limited
to relatively small co-firing rates of 3% of total
energy input for pulverized coal boilers, the
most common utility boilers. Larger percentages cause excessive boiler efficiency
decreases. Generally with increased percentages of biomass, the heat rate increases,
resulting in a less efficient boiler. The main
cause of this is latent heat loss from moisture

and hydrogen combustion due to the biomass. This can result in higher back end
temperatures, which causes increased heat
loss. However, this problem occurs mainly
with particularly wet biomass and is largely
abated with low-moisture wood pellets.

MARKET FOR CO-FIRING IN WISCONSIN
Wisconsin has no coal reserves and
must import approximately 26 million tons of
coal annually. There are over 30 coal plants
in Wisconsin totaling nearly 7,800 MW,
including utility and industrial-scale plants.
Wisconsin derives 61% of its electric generation from coal , but its major utilities currently generate about 3.09% (We Energies) and
6.19% (WPS) renewably . However,
Wisconsin is one of the richest woody biomass-producing states, growing approximately 16 million bone-dry tons annually, 68%
more than it harvests. Based on the prevalence of both coal plants and woody biomass,
Wisconsin and the Great Lake States have a
substantial potential for co-firing.
Each coal-fired boiler in the state is a
candidate for co-firing with wood pellets; in
fact, the majority of coal plants in Wisconsin
utilize pulverized coal boilers, which are the
most amenable for co-firing with pellets. As
such, there is a sufficient potential market for
co-firing in Wisconsin, modeled in the table
below, which shows the potential demand for
all coal-fired boilers in Wisconsin. The levels
of biomass required can be met utilizing sustainable forestry practices.

COSTS & BENEFITS OF CO-FIRING
Modifications are required to coal boiler systems to allow co-firing with pellets;
however, they tend not to be technically challenging nor cost-prohibitive.
The first addition required is a separate
storage unit for the wood pellets, which is
sized depending on delivery frequency and
space availability; generally, utilities prefer
continuous delivery minimizing on-site storage. This is also because pellets, unlike other
forms of biomass, must be stored in an
enclosed and dry space. Moisture addition
causes pellets to lose their compact,
(continued page 22)
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PERSPECTIVE
AMEREN, EPRI DEVELOP BIOMASS POLICY
BY OMAR SIDDIQUI

or ancillary in nature. Challenges include how
best to attribute costs to projects and how to
estimate and validate actual energy savings or
emissions reductions. Without a framework
and set of established evaluation metrics, decisions to prioritize capital- and operational- projects are typically based on considerations
other than EE/emissions, despite the strategic
importance that these considerations have for
the utility and key stakeholders, including regulatory bodies.

BY ROGER D. STARK

MOVING AHEAD WITH THE PROJECT PLAN

Ameren and the Electric Power
Research Institute (EPRI) have developed an
analytical framework to compare and prioritize
projects on the basis of energy efficiency (EE)
and carbon emissions reduction benefits and
costs across the spectrum of electric utility
operations: generation efficiency; transmission
efficiency; distribution efficiency; and end-use
efficiency at Ameren buildings and facilities.
This framework provides a basis to compare disparate EE/carbon projects on either a
levelized cost per kWh saved, or per unit of
CO2 emissions avoided. The framework also
includes a repository of typical projects for
EE/carbon improvements by utility operational area, with descriptions and typical
impacts that individual utilities can customize
and adapt to their particular circumstance.
Ameren has successfully applied this
framework to identify, rationalize, and prioritize energy efficiency project opportunities for
consideration in its 2011 Integrated Resource
Plan (IRP) filing for the state of Missouri, for
which the Missouri Public Service
Commission has instructed utilities to evaluate
energy efficiency opportunities in its own
operations.
The analytical framework established
through the study allowed Ameren to compare and prioritize prospective energy efficiency projects on an economic "apples to apples"
basis - and Ameren has continued to apply the
methodology as a "living framework" for new
potential projects. For example, even after the
completion of the study, Ameren applied the
analytical technique developed through the
study to quantify the cost of amorphous transformers for distribution system efficiency.

FRAMEWORK BRINGS BENEFITS
Utilities generally do not have a framework in place to compare such projects both
within and especially across operational areas
on the basis of EE/emissions, whether the
projects' EE/emissions benefits are primary
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The project approach with Ameren
brought together leaders from multiple utility
functional areas -- including corporate strategy,
plant operations, transmission operations, distribution operations, facilities management,
and customer energy efficiency -- to discuss
the potential for energy efficiency and emissions reduction from projects in their respective areas. The research process established
an accounting framework for attributing and
quantifying the benefits and costs associated
with the projects. For example, the framework established actionable guidelines for
how to attribute incremental costs between
projects whose primary purpose was EE/carbon benefits versus projects primarily intended for other purposes. The process also established metrics to compare and evaluate projects on the basis of levelized cost. Finally, the
process introduced and developed a repository of projects with estimated EE/carbon
impacts, inclusive of existing utility projects
and generic projects based on EPRI experience with other utilities. The net result was
Ameren applied this framework to prioritize
high-impact, low-cost projects that it could
incorporate into its internal corporate planning
and communicate in its external resource
planning filings with its regulators.
The goal was to establish a "living
framework" to evaluate existing and potential
projects on the basis of potential EE/carbon
benefits and costs.Ameren was able to take
the results of this work and apply them in a
number of plans and regulatory filings. For
instance, Ameren shared the results with
organizations such as the Missouri Public
Service Commission, Missouri Office of
Public Counsel, Missouri Department of
Natural Resources, and several industry intervener groups. This project has also paved the
way for continued dialogue and learning within our organization.
“Our project with EPRI gave us the analytical framework to compare prospective
energy efficiency projects across generation,
transmission, distribution, and end-use consumption at our facilities on a comparable economic basis,” stated Matt Michels, managing
supervisor, Resource Planning at Ameren.
“We continue to apply this as a "living framework" to evaluate and catalog potential projects and use the results to communicate with
key stakeholders.”

As oil prices hover above $100 per barrel, a variety of policies are vectoring U.S.
bioenergy markets, creating a mix of uncertainties and opportunities that vary depending
on federal policy determinations and the
financial markets. The U.S. EPA has created
uncertainty regarding the treatment of biomass as a carbon-neutral fuel under the
Prevention of Significant Deterioration Clean
Air Act permitting program, and its earlier
determinations cast a cloud over whether biomass would qualify for favorable treatment
under clean energy standards being considered in Congress. Separately, the approaching
sunset of some federal tax incentive and loan
guarantee programs requires action by biomass sponsors. Collectively, these trends are
putting a premium on strategic project development decisions.
Under most greenhouse gas (GHG)
accounting systems, emissions of carbon dioxide from biomass are not counted because
they are equal to the emissions that would
occur due to the natural oxidation of biomass.
In issuing initial PSD regulations and guidance, EPA inconsistently counted emissions
from biomass in determining whether the
PSD permitting trigger applied, while also
suggesting that biomass fuels would reduce
GHG emissions. EPA has deferred final resolution for three years, during which biomass
carbon dioxide emissions are ignored for purposes of calculating whether PSD review and
permitting requirements have been triggered.
Other recent EPA rulemakings suggest it considers biomass to be a low-carbon fuel.
Despite the temporary exemption, EPA’s final
position on carbon neutrality is likely to follow
other programs and most international and
voluntary standards, which favor the use of
sustainably managed biomass.
Project sponsors can take comfort in
the fact that PSD construction permits issued
for biomass facilities during EPA’s temporary
exemption period, and that are not challenged
on other grounds, will become final and bind-

ing in the ordinary course. Likewise, existing
Regional Greenhouse Gas Initiative and proposed California regulations will favor sustainably managed biomass by ignoring its emissions for purposes of determining whether
biomass facilities must purchase allowances
under applicable cap and trade programs.
Although EPA is developing additional GHG
standards for electric generating units under
CAA Section 111, these standards also will
likely favor biomass by allowing states to create the standards and encouraging states to
join existing cap-and-trade programs that favor
biomass. Biomass investments will continue
to enjoy the benefi ts of state renewable portfolio standards, which generally allocate
renewable energy credits to electricity generated from sustainably produced biomass.
From a tax policy standpoint, biomass
continues to benefit from incentives under
applicable investment tax and production tax
credits, and the U.S. Treasury grant in lieu of
tax credit program. Under current law, openand closed-loop biomass projects qualify for
the production tax credit under Section 45 of
the Internal Revenue Code, or the 30 percent
investment tax credit (in lieu of the Section 45
credit), under IRC Section 48, until the end of
2013. Biomass projects also continue to be eligible for treasury cash grants in lieu of the
Section 48 credit; provided that they file timely applications with treasury and comply with
the applicable commencement of construction
and in service deadlines (the latter deadline
being Dec. 31, 2013).
On the financing front, tax advantaged
investments are making a comeback. During
the financial crisis, the rate of return for socalled tax equity peaked at levels in excess of
15 percent shortly before tax equity markets
collapsed. Tax equity returns have since
returned to precrisis ranges and there is a
resurgence of investors ready to enter into tax
credit transactions. On the debt side, however,
tax-exempt debt transactions have not
returned to precrisis levels.
The USDA loan guarantee program is
viewed as user-friendly by some and offers
the potential for cofinancing guaranteed project debt with tax exempt debt.
It remains to be seen how two key factors effect biomass. First, if the recent oil
price spike extends, considerations regarding
energy security and project economics will
likely favor biomass development. Second, the
Obama Administration’s Clean Energy
Initiative offers opportunities for biomass proponents to affect the policy agenda and could
enhance the policy environment for biomass
projects. These developments present a picture of discrete risks and substantial opportunities, and put a premium on thoughtful nearterm development and investment choices for
individual projects and the industry.
Author: Roger Stark Partner, Ballard
Spahr LLP
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PERSPECTIVE
EXTENDING NETWORK CAPACITIES
BY MARC BARTLETT
ROOM TO BLOW

In the 2008 Climate Change Act, the
UK government stipulated a legally binding 34 percent reduction in green house
gas emissions by 2020 and a reduction by
at least 80 per cent by 2050. To reach that
goal, utility companies on British Isles
clearly have to step up the production and
distribution of energy from renewable
resources. Wind farms are slated to be
major players when it comes to making
that happen.
Unfortunately, power generators utilizing renewable energy resources are
often located in remote rural parts of the
country, where the electricity distribution
infrastructure is limited. As a result, network congestion frequently becomes an
issue as distributed generation is connected. Currently, distribution network operators in the UK accommodate the proliferation of embedded generators through
generator constraints or network reinforcement; still, the lack of network capacity continues to present economic barriers, cause consent delays, and generates
capacity constraints for distributed generation wishing to connect.
The good news is that based on conventional plant ratings, the current connection arrangements can be conservative in their approach, and a more
informed approach may be able to unlock
significant extra operating headroom
within the existing power system. This
was demonstrated by a groundbreaking
government-backed study led by Parsons
Brinckerhoff (PB) in consortium with
protection and control equipment manufacturer AREVA T&D, Durham
University, IT company Imass, and
ScottishPower EnergyNetworks. The
basic premise of the research project was
that the wind needed to generate power
from wind farms also has a cooling effect
on power system components. As a
result, the possibility exists to accommodate higher power flows in network areas
with high penetration of wind generation
before the thermal limit of power system
components is reached.
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The consortium focused its research
on a test network, utilizing a section of
ScottishPower’s 132kV network, and also
included a 33kV underground cable connecting to an offshore wind farm.
The research determined the thermal state of key power system components by using physical measurements
(wind speed, wind direction, ambient temperature, solar gain, as well as power system current and voltage measurements)
and thermal state estimation techniques. This data formed the basis for the
real-time ratings calculation, which would
then be used to determine set-points for
the generators under the device’s sphere
of control, while maintaining safe and
secure operation of the network through
constraint of generator power outputs at
times of network power flow congestion.
The prototype real-time rating based
controller installed on part of the
ScottishPower 132 kV network in North
Wales came online in January 2010. Since
then, electrical, thermal, and meteorological data from the trial has been collected
by Alstom Grid and processed using the
thermal state estimation and generator
control system software developed especially for this project. The controller calculates real-time ratings of overhead lines,
underground cables and power transformers to control an existing 60 MW offshore
wind farm in open-loop simulation mode
(i.e. the wind farm is not actually constrained by the control system, but data is
collected and analyzed offline).
Initial results suggest that the
enhanced knowledge of the network component’s thermal state — provided by
real-time ratings — has the potential to
unlock latent power flow capacities. Key
findings have shown that headroom of 70
to 150 percent, 0 to 6 percent and 6 to 10
percent beyond the static rating is available for overhead lines, electric cables,
and power transformers respectively.
This means that when integrated with a
distributed generation output control system, greater installed generation capacities can be accommodated within the distribution network — in the case of wind
farms up to 150 percent — and significant
network reinforcement can be avoided!

REAL TIME THERMAL RATINGS
Overhead real-time thermal ratings
can be determined through a variety of
techniques, including sag-based, tensionbased techniques, current-rating based,
conductor-temperature-based, and current-rating based approaches. The current-rating based technique used in this
study involves indirect monitoring of the
overhead lines through measurements or
estimation of environmental conditions
(such as weather) local to the overhead

line and thus does not require system outages for installation or maintenance.
To assess overhead line real-time
thermal ratings for this project, the team
developed component thermal models
based on the IEC Standard TR 1597
Overhead line conductors – calculation
methods for stranded bare conductors
(1995), using refinements to account for
wind direction influences on the rating of
overhead lines. Preference was given to
steady-state models over dynamic models
since this would provide the maximum
allowable rating for long term power system operation.
The thermal model for overhead
lines is based on the thermal equilibrium
between the heat generated in the conductor due to the Joule effect (I2R) and
the heat dissipated into the local environment by the conductor through convective and radiative heat transfer mechanisms. The heating of the conductor
caused by solar radiation is particularly
important in low wind speed conditions.
The rating of overhead line conductors is
dependent on static conductor properties
(such as electrical resistance, conductor
diameter and maximum operating temperature) and also variable environmental
conditions such as wind speed, wind
direction, ambient temperature, and solar
radiation.
The variable environmental conditions — local to overhead line conductors
— are estimated in real-time from meteorological stations. To reduce the risk of a
localized hotspot when making an assessment of the real-time thermal rating for
an overhead line, the conductor can be
divided into sections to represent the variation of environmental parameters such
as line orientation and ground roughness
(i.e., shielding from vegetation). The section of the overhead line with the lowest
rating represents the weakest point of the
overhead line and can therefore be adopted as the real-time thermal rating for the
entire circuit.

WIDENING THE FIELD
The promising results of the pilot
program prompted ScottishPower to
explore the potential of this technology in
a more ready-to-use approach and over a
wider area of its network. A new consortium of Parsons Brinckerhoff,
ScottishPower, GE (the supplier of
ScottishPower’s network management
system, which is used by the control
room operators to manage the network
on a day-to-day basis) and Nortech (a
smart telecommunications equipment
provider) was formed in June 2010 to
push the project from the pilot stage to
wide-scale deployment, enhance the utilization of the network, and facilitate further renewable generation

connections. Support for this next phase,
which will run from 2010 to 2013, is provided by a new funding mechanism under
Ofgem’s (Office of the Gas and Electricity
Markets in the UK) low-carbon networks
funding initiative.
An objective of this phase of the project is to implement a real-time thermal
rating system to give the ScottishPower
control room operators visibility of the
actual thermal operating status of their
network. This builds on the research and
development phase of the work (the trial
network) to deliver the first active distribution network operator-based implementation of this technology across a wide
area of the network.
Implementation will involve the
installation of weather stations at numerous grid substations across North Wales,
a dual wired network and GPRS (wireless
data) telecommunications interface, a
‘host’ network management system with
links to the control room, and direct overhead line conductor temperature monitoring (for validation purposes).
The weather station data is harvested by a real-time ratings module in the
network management system, developed
to run the real-time rating algorithms and
to be compatible with ScottishPower’s
control room. The weather station data
will be analyzed along with the data from
the direct conductor monitoring equipment and power system electrical data in
order to calculate and display real-time
thermal ratings, and overhead line conductor operating temperatures, on a
graphical user interface within the control
room.

ACTIVE NETWORK MANAGEMENT
If the implementation of the realtime thermal rating system proves successful, and once confidence has built in
the technology adoption, the plan is to
feed the system into the ‘active network
management’ phase of project, where a
real-time thermal rating system will be
operated in closed loop to facilitate and
manage the connection of 200 MW of
planned wind generation in North
Wales. The system will also control and
manage power flows in ScottishPower’s
132 kV network, which spans the North
Welsh coast in order to prevent overloads
resulting from the connection of this generation. This phase of the project is slated
to run from 2012 to 2015.
Clearly, the ability to lift current
restrictions on distributed energy generation safely and efficiently will have a significant impact on the UK’s ability to meet
its long-term greenhouse gas emission
reduction goals and has broad implications for the further development of wind
power worldwide.
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PERSPECTIVE
INDIAN POINT’S LICENSE RENEWAL
BY JERRY KREMER
Since the devastating natural disasters
that ravaged Japan and led to the issues that
arose at Fukushima Daiichi Nuclear Power
Plant, there have been questions about the
safety of nuclear plants in the United States.
In my home state of New York, those questions have led to intense interest in the safety
and security of the Indian Point Energy
Center, located 35 miles north of Manhattan.
In light of these new developments,
people throughout New York and across the
nation should rightfully demand assurance
that they are safe. These concerns should
not be disregarded, nor taken lightly. They
should also lead to an open debate on the
safety of our energy production system.
As the nuclear industry and regulators
move forward with lessons learned from
Japan, we must not jump to conclusions or
engage in knee-jerk reactions. Today,
nuclear plants provide about 20 percent of
our nation’s electricity and 70 percent of our
nation’s emissions-free electricity. These
facilities also help bolster U.S. energy independence. This is one of the main reasons
why President Obama and U.S. Energy
Secretary Steven Chu have vociferously
defended the use of nuclear energy as part of
a progressive national energy strategy
designed to create jobs and fight the harmful
effects of global climate change.
Safety has always been the top priority
which is why the Nuclear Regulatory
Commission (NRC) is conducting extensive
tests on every eventuality - and stationing
federal safety inspectors at each nuclear

power plant in the nation. Indian Point is no
different. It is fair to state that Indian Point
is the most scrutinized nuclear power facility
in the entire nation.
Throughout the course of the postFukushima introspection and for numerous
years prior, no other nuclear facility in the
United States has been subject to the relentless barrage of media scrutiny, with Indian
Point being featured in both national and
international media reports. If Indian Point
was vulnerable, doing something wrong or
not operating in the public interest, it would
be certainly known, reported and criticized
instantaneously.
During each of the last six years, the
NRC has awarded Indian Point the highest
possible safety ranking for nuclear power
plants – a “green rating”. The Chairman of
the NRC recently stood outside Indian Point,
flanked by two long-standing opponents of
the facility and again unequivocally reaffirmed the fact that Indian Point is safe.
Candidly, it’s no wonder then that Indian
Point’s superior safety record and strong
safety culture has spurred federal and independent regulators alike to recommend that
Indian Point’s license be renewed for another
twenty years.
Presently, Indian Point supplies up to
12 percent of the power for the entire State
of New York, up to a quarter of the power
consumed by downstate, and up to a third of
the power consumed by New York City.
According to the New York Independent
System Operator, the operator of New York’s

electrical grid, "reliability violations … will
occur if the Indian Point plant were to be
retired at the latter of the current license
expiration dates" without additional replacement capacity. They have also stated that
"voltage performance … would be degraded." The fact remains that without a power
plant siting law on the books in New York,
there is no way to make up for more than
2,000 megawatts of baseload energy without
a serious impact on system reliability.
A 2006 study by the National Academy
of Sciences showed that four to five new natural gas plants would have to be built to
replace Indian Point’s clean energy. This
option would significantly increase carbon
dioxide and other emissions, increase New
York’s reliability on fossil fuels and ultimately
lead to higher electric rates for New York
businesses and homeowners.
Locating new plants is a moot point
without a power plant siting law on the books
in New York State, but it also begs the question: in whose backyard are we going to site,
build and operate these facilities?
Considering the level of opposition wind
developers have faced around New York
State, I cannot imagine that siting and
launching a fossil fuel-burning power plant in
the leafy northern suburbs of New York City
will be an easier challenge.
But aside from the positive impact of
Indian Point’s safe operations on both the
environment and system reliability, it is also
important to note that the facility serves as a
critical economic engine for the downstate

region and the rest of New York State. A
2008 study by the Westchester Business
Alliance found that closing Indian Point
would result in the loss of nearly 11,000 jobs,
the loss of more than $2 billion in annual
wages and more than $5 billion in annual
economic activity. The zealots seeking to
close this plant at all costs are aiming to do
so at a time when jobs are difficult to come
by and economies are struggling to provide
even the most basic of services.
After catastrophic events of the magnitude of those in Japan, questions about
nuclear energy are expected and welcomed.
We should have an open and transparent discussion about energy and safety, but it
should be fair and based on facts, not on data
skewed by those with a singular goal of closing the plant.
The facts speak for themselves. Indian
Point is a safe, cleanly-operating facility
responsible for creating jobs, powering New
York’s infrastructure and protecting New
York’s quality-of-life. It deserves to be relicensed based on the facts and the merits.

About the author
Arthur “Jerry” Kremer is the
Chairman of the New York Affordable
Reliable Electricity Alliance (New York
AREA). A 23-year veteran of the New York
State Assembly, he served as Chairman of
the prestigious Ways and Means Committee.
Mr. Kremer is also a principal author of the
state’s now expired power plant siting law.

DRIVING INNOVATION TO MARKET
BY DR. NICK RIGAS
NORTH CHARLESTON, S.C. —
New technology requires advanced testing capability. By next year, one of the
world’s most important wind energy testing sites will open in South Carolina.
In November 2009, the U.S.
Department of Energy’s Office of Energy
Efficiency and Renewable Energy
(EERE) awarded Clemson University the
largest grant in the university’s history
to build and operate a facility to test nextgeneration wind turbine drivetrain technology.
The facility will be like no other,
with testing capacity three-times greater
than any other currently in operation.
Weighing more than a Boeing 787
Dreamliner jet filled with fuel, passengers and luggage, specifications for the
facility’s 15 megawatts test rig are so
large many of its components have never
before been designed.
The facility will be capable of fullscale highly accelerated testing of
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advanced drivetrain systems for wind turbines in two testing areas — one up to
7.5 megawatts and the other up to 15
megawatts.

7.5 MW TEST RIG WITH A STATIC
NON-TORQUE LOAD APPLICATOR,
UPGRADEABLE TO DYNAMIC IN THE FUTURE
• Power (electrical closed loop):
8,700 kW
• Test power: 7,500 kW
• Nominal test torque: 6,000 kNm
• Nacelle, drivetrain or gearbox
testing for geared or direct
drive units
• Capable of handling test
specimens up to 8.5 meters in
diameter

15 MW TEST RIG WITH DYNAMIC
NON-TORQUE LOAD APPLICATOR
• Power (electrical closed Loop):
17,400 kW

• Test power: 15,700 kW
• Nominal test torque: 15,000 kNm
• Nacelle, drivetrain or gearbox testing
for geared or direct drive units
• Capable of handling test specimens
up to 13 meters
The $98 million testing facility,
which was funded by a $45 million
Energy Department grant and matched
by $53 million of public and private
funds, is scheduled for completion by the
end of 2012.
The grant’s objective is to accelerate development of new technology into
the wind market to reduce the cost of
energy. The facility’s mission is to provide high value, high quality and costcompetitive testing services to industry,
and to establish long-term workforce
development, research and education
partnerships.
The testing facility, located at the
Clemson University Restoration Institute
at the former Charleston Naval Complex,

will revitalize an 82,264-square-foot former Navy warehouse adjacent to existing
rail and ship-handling infrastructure.
The building was built in 1942,
modified in 1961, expanded in 1985 and
decommissioned in 1995. It served as
the main warehouse for the Navy’s storage of non-hazardous materials.
An existing brownfield site will be
transformed into a world-class testing
and research center over the next year.
The wind turbine testing facility, along
with Clemson’s neighboring Warren
Lasch Conservation Center, will serve as
the cornerstones of a planned Innovation
Campus at the Restoration Institute,
focusing on energy systems and
advanced materials research and development.
These unique facilities will be complimented by a Graduate Engineering
Center, where students and researchers
will collaborate with private partners.
(continued on page 20)
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PERSPECTIVE
FOSSIL FUELS VS. BIOFUELS EEI REPORTS
BY JAMES P. FAMA

BY JENNIFER CHU, MIT
CAMBRIDGE, Mass. -- In an effort to
combat soaring fuel prices and cut greenhouse gas emissions, the aviation industry
is racing toward the use of biofuels. In
2008, Virgin Atlantic became the first commercial airline to fly a plane on a blend of
biofuel and petroleum. Since then, Air New
Zealand, Qatar Airways and Continental
Airlines, among others, have flown biofuel
test flights, and Lufthansa is racing to be
the first carrier to run daily flights on a biofuel blend.
However, researchers at MIT say the
industry may want to make sure it has
examined biofuels’ complete carbon footprint before making an all-out push. They
say that when a biofuel’s origins are factored in — for example, taking into account
whether the fuel is made from palm oil
grown in a clear-cut rainforest — conventional fossil fuels may sometimes be the
“greener” choice.
“What we found was that technologies that look very promising could also
result in high emissions, if done improperly,” says James Hileman, principal research
engineer in the Department of Aeronautics
and Astronautics, who has published the
results of a study conducted with MIT graduate students Russell Stratton and Hsin
Min Wong in the online version of the journal Environmental Science and Technology.
“You can’t simply say a biofuel is good or
bad — it depends on how it’s produced and
processed, and that’s part of the debate that
hasn’t been brought forward.”
Hileman and his team performed a
life-cycle analysis of 14 fuel sources, including conventional petroleum-based jet fuel
and “drop-in” biofuels: alternatives that can
directly replace conventional fuels with little or no change to existing infrastructure
or vehicles. In a previous report for the
Federal Aviation Administration’s
Partnership for Air Transportation Noise
and Emissions Reduction, they calculated
the emissions throughout the life cycle of a
biofuel, “from well to wake” — from acquiring the biomass to transporting it to converting it to fuel, as well as its combustion.
“All those processes require energy,”
Hileman says, “and that ends up in the
release of carbon dioxide.”
In the current Environmental Science
and Technology paper, Hileman considered
the entire biofuel life cycle of diesel engine
fuel compared with jet fuel, and found that
changing key parameters can dramatically
change the total greenhouse gas emissions
from a given biofuel.
In particular, the team found that
emissions varied widely depending on the
type of land used to grow biofuel compo-
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nents such as soy, palm and rapeseed. For
example, Hileman and his team calculated
that biofuels derived from palm oil emitted
55 times more carbon dioxide if the palm
oil came from a plantation located in a converted rainforest rather than a previously
cleared area. Depending on the type of land
used, biofuels could ultimately emit 10
times more carbon dioxide than conventional fuel.
“Severe cases of land-use change
could make coal-to-liquid fuels look green,”
says Hileman, noting that by conventional
standards, “coal-to-liquid is not a green
option.”
Hileman says the airline industry
needs to account for such scenarios when
thinking about how to scale up biofuel production. The problem, he says, is not so
much the technology to convert biofuels:
Companies like Choren and Rentech have
successfully built small-scale biofuel production facilities and are looking to expand
in the near future. Rather, Hileman says the
challenge is in allocating large swaths of
land to cultivate enough biomass, in a sustainable fashion, to feed the growing
demand for biofuels.
He says one solution to the land-use
problem may be to explore crops like algae
and salicornia that don’t require deforestation or fertile soil to grow. Scientists are
exploring these as a fuel source, particularly since they also do not require fresh
water.
Total emissions from biofuel production may also be mitigated by a biofuel’s
byproducts. For example, the process of
converting jatropha to biofuel also yields
solid biomass: For every kilogram of jatropha oil produced, 0.8 kilograms of meal,
1.1 kilograms of shells and 1.7 kilograms of
husks are created. These co-products could
be used to produce electricity, for animal
feed or as fertilizer. Hileman says that this
is a great example of how co-products can
have a large impact on the carbon dioxide
emissions of a fuel.
Hileman says his analysis is one lens
through which policymakers can view biofuel production. In making decisions on
how to build infrastructure and resources
to support a larger biofuel economy, he
says researchers also need to look at the
biofuel life cycle in terms of cost and yield.
“We need to have fuels that can be
made at an economical price, and at large
quantity,” Hileman says. “Greenhouse
gases [are] just part of the equation, and
there’s a lot of interesting work going on in
this field.”
The study is the culmination of four
years of research.

A new Edison Electric Institute (EEI)
report—Transmission Projects: At A
Glance, March 2011—projects that
America’s electric companies will invest
approximately $61 billion (nominal dollars)
in transmission infrastructure improvements by 2021. This spending estimate,
derived from a sampling of transmission
projects now underway or planned, will be
on top of the nearly $55 billion (2009 dollars) that EEI members invested to
improve the nation’s grid between 2001 to
2009.
Investment is growing to maintain and
improve reliability. It also is increasing to
build connections for new generation. And
several landmark developments in federal
and state policies affecting transmission
infrastructure, including the Energy Policy
Act of 2005, state renewable portfolio standards, and federal initiatives promoting
transmission Smart Grid development
under the American Recovery and
Reinvestment Act, are helping to fuel the
growing investment as well.
The new EEI report, although offering
a detailed look at a wide variety of transmission projects underway, does not provide a
comprehensive compilation of every project
being undertaken by its members. Of all
projects reviewed in this year’s report, several specific sub-categories are discussed in
greater detail: Interstate projects, projects
that support the integration of renewable
energy resources, projects required for
maintaining system reliability, and projects
that use digital technology to improve reliability, security, and efficiency (both economic and energy) of the electric system.
A minimum project investment threshold of $50 million for transmission system
projects was applied to the selection of representative projects contained in this

report. However, a lower threshold of $20
million was applied for transmission supporting the integration of renewable
resources, and a $10 million investment
threshold was applied to any Smart Grid
projects that an EEI member selected to
highlight. The report focuses on projects
completed in 2010 through 2021 (this represents a 1 year back looking and 10 year
for ward looking window).
The large interstate transmission projects highlighted in this report span more
than one state and involve numerous entities at the federal, state, and local levels. As
such, these interstate projects face significant challenges for siting, permitting, cost
allocation and cost recovery. The interstate
projects reviewed in the report account for
approximately 8,300 miles of transmission
representing a $41.1 billion (nominal dollars) investment.
Projects addressing the integration of
renewable resources, and where needed, to
accommodate the expected off-peak production, represent the addition or upgrade
of 11,400 miles of transmission with an
accompanying transmission investment
cost of approximately $39.5 billion (nominal
dollars).
Projects highlighted in this report
whose initial driver has been identified as
predominantly needed to meet NERC
Reliability Standards and/or Local
Transmission Owner reliability criteria
account for the addition or upgrade of 3,600
miles of transmission with an accompanying transmission investment cost of approximately $15.5 billion (nominal dollars).
Finally, EEI’s member companies are
continuing their efforts to modernize the
transmission system through individual
funding and the use of Smart Grid
Investment Grants for certain projects
selected by the U.S. Department of Energy.
These Smart Grid projects augment existing EEI member grid modernization
efforts.
In reviewing the projects detailed in
the EEI report, it is important to remember
that although transmission projects may be
designed for a particular primary purpose,
they often provide additional benefits—
some are needed to maintain high levels of
reliability that customers expect, and others
may deliver a number of benefits, such as
congestion relief, reduced system losses,
integration of resources, or the deployment
of advanced monitoring systems to
enhance situational awareness.
The EEI report also offers information
on several key planning initiatives that are
underway.
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PERSPECTIVE
THE PEABODY PLAN
GREGORY H. BOYCE, PEABODY ENERGY CHAIRMAN AND CHIEF EXECUTIVE OFFICER

Coal is the fastest growing fuel in
the world and has been for the last
decade. Coal use has grown twice as fast
as natural gas and four times as fast as
nuclear and oil during this time. And IEA
projects that the growth in coal for electricity generation will exceed the growth
of any other fuel by more than double in
the next 10 years. In fact, incremental
coal for generation is projected to surpass
that of gas, oil, nuclear, geothermal and
solar – combined.
In short, coal is energy that sustains… It is the global electricity “go-to”
fuel and the catalyst for economic growth
and people living longer and better.

FIVE POINTS TO ILLUSTATE THIS THEME
Number One: Energy is as basic
as food, shelter, clothing or oxygen.
Energy access is a human right and a
rapidly rising need. The World Resources
Institute says it clearly: Every 10-fold
increase in energy access brings about a
10 year boost in human life expectancy.
Then, consider the needs. Some 3.6
billion people in the world – half the
globe’s population – lack adequate energy
access, and 1.5 billion have none at all.
Another 2 billion will require power as
the global population grows over the next
two decades. And the World Bank estimates that we lose more than 1.5 million
people to the effects of energy poverty
each year.
Creating energy access should be
job one for everyone.
Point Number Two: Energy
access also means reasonable costs and
reliability.
In 1954, U.S. News stated that solar
could provide more power than all the
world's coal, oil and uranium. Yet genera-
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tions later, solar fuels less than 1% of
power. Windmills in England stopped
turning this winter and then had to be
heated, producing negative electricity.
Nuclear power by now was supposed to be too cheap to meter. Natural
gas has a legacy of volatile prices. And we
are told we are not at peak oil… yet with
global demand still not fully recovered
from recession, we are back to $100
prices.
These fuels are all needed. But we
cannot look at alternatives with a blind
eye toward costs, which translate directly
into access.
This was brought home after my
World Energy Congress speech last fall,
when a World Bank Africa representative
came up to me and lamented those in the
developed world who would advance only
renewable power for Africa. That doesn’t
work, he said. “We need large, baseload
power. We need coal.”
Costs are equally important in
developed economies. In the U.S., the
delivered cost of coal averages just one
half to one sixth that of natural gas.
Expensive energy chokes off economic
recovery, punishes family budgets, sends
factories overseas and determines winners and losers in global competition.
Access means reliability. This very
state just found itself in the surprising
position of importing power from Mexico
due to a host of issues including lack of
baseload coal plants and challenges with
wind, gas and transmission.
Point Number Three: We are in
the early stages of global hyper-growth in
energy demand. It is driven by large
emerging nations such as China, India
and Indonesia industrializing and urbanizing. We’re seeing U.S.-sized populations
moving to cities… and buying cars and
appliances which need steel to make and
power to run. Electricity use and intensity
are both increasing, creating an upward
demand multiplier.
Consider this fact: If China and
India alone used the per-capita energy of
Europe, the world would use twice as
much coal – some 7 billion metric tons
per year more than it does today.
By 2050, global GDP is expected to
increase 255%. Electricity generation will
be up some 140%. The world population
will reach 9 billion. And 6.8 billion people
– 70% of the world’s population – will live
in cities.
China has just announced it plans to
build 45 airports in the next five years. It
is building tens of thousands of kilome-

ters of conventional and high-speed rail
and putting down 1,000 kilometers of
expressway every year. China represents
30, 40 or 50% of the growth in many of the
world’s natural resources.
It has passed Japan as the second
largest global economy, and has exceeded the U.S. in car purchases.
It is likely to do the same in most
major appliances, electronic devices and
economic measures over time.
India is close on China’s heels but
we have yet to see the full impact of predictions of major energy growth and the
world’s largest emerging middle class.
And Indonesia has another 300 million
people with rapidly advancing economic
gains.
The extraordinary growth in energy
demand and limits of alternative energy
growth… create a widening gap.
Point Number Four: Coal is the
only sustainable fuel, at scale, that can
meet the world’s growing electricity
needs. Coal is here to stay.
Coal is powering both the largest
and best global economies, and this is no
coincidence. The correlation between
coal-fueled electricity use and economic
growth is near-perfect.
The world has trillions of tons of
coal, which make up 60% of our global
energy resources. And we will use them
all. About 90 percent of coal’s 4 billion
tons of demand growth by 2030 will come
from emerging Asia. Coal-fueled generation is expected to grow 2.5 times in
China and 3.5 times in India by 2030.
Every four years, China’s coal demand
growth equals an entire U.S. of total
demand.
With other fuels either centered in
political flashpoints or too tiny to make a
difference, we are just scratching the surface on global coal use. Coal is widely dispersed, broadly available, easily transported, energy-dense and very affordable.
Point Number Five: Advanced
coal generation is vital to both our economic AND environmental goals.
The U.S. generation buildout has
eased, but the world isn’t waiting. There
are some 430 gigawatts of supercritical
and ultrasupercritical power plants in
operation or under construction worldwide. China leads this effort, representing more than one-third of the world’s
advanced coal fleet.
Replacing the world’s older coal
plants with supercritical generation would

drive major economic growth and enormous reductions in carbon dioxide without waiting for CCS. And all these plants
would be CCS ready when the technology is commercially deployable.
The benefits are enormous: We
could realize $4.3 trillion in economic
gains and 21 million new construction
jobs just during the construction cycle,
according to a study by Management
Information Services. And we’d avoid
CO2 emissions equal to more than the
entire U.S. passenger car fleet.
In the United States alone, replacing
older coal plants with advanced generation could create $1.2 trillion in economic
benefits and 6 million jobs during construction. Some 440 million metric tons of
CO2 would be avoided.

THE PEABODY PLAN - FIVE ACTIONS
First: Work to eliminate energy
poverty by ensuring that at least half of
new generation is fueled by coal;
Second: Replace older traditional
coal plants with advanced coal technologies;
Third: Develop at least 100 major
CCS projects around the world within 10
years;
Fourth: Deploy significant coal-togas, coal-to-chemicals and coal-to-liquids
projects globally in the next decade; and
Finally: Commercialize next generation clean coal technologies to achieve
near-zero emissions.
In summary, the scope of our energy demand is enormous.
So let’s get on with job one: Lifting
billions from energy poverty and expanding major energy access with meaningful
sources of supply.
We also need to realize that other
fuels are not our foe, that we all have
much to gain by meeting the world’s
rapidly rising demand for energy rather
than turning our swords on one another.
We will ultimately be measured not by
our market share of fuels but for how
well we helped a growing world live
longer and better.
In doing so, I also urge you to hold
your head up about the vital work that we
are engaged in. Energy supply is not an
ill to suppress or an evil to apologize for.
What energy is: A human right to satisfy,
a noble profession that fills a vital basic
need, and a fundamental service to celebrate.
Excerpted from Keynote Remarks
at CERA WEEK 2011.
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PERSPECTIVE
DRIVING INNOVATION
TO MARKET
CONTINUED FROM PAGE 17
BEYOND DRIVETRAINS THE SIMULATED GRID
Challenges in testing, certification
and delivering to market are not limited to

the wind-power industry, but cross all
aspects of the energy spectrum.
The scope of the drivetrain testing
facility includes capability for Low Voltage
Ride Through Testing (LVRT) and Zero
Voltage Ride Through Testing (ZVRT) to
ensure the response of wind turbine generators to transmission system faults.
In leveraging the extensive electrical
infrastructure of the wind turbine drivetrain testing facility, the Innovation
Campus also will house a one-of-a-kind 15

megawatt Hardware-in-the-Loop (HIL)
Grid Simulator.
Central to updating the nation’s
aging transmission grid — essential to
U.S. energy security and independence —
is development of new smart-grid and
energy storage technologies that integrate
emerging clean energy technology with
the grid.
A powerful grid simulator that mimics real-world circumstances — such as
wide-area power disruption from natural

disasters, cascading accidents, and cyber
or physical attacks without real-world risks
— is needed.
Such a facility will test and validate
models, advance smart-grid technology,
energy storage and converters, and integrate renewable energy resources more
efficiently into the transmission and distribution infrastructure.
Additionally, researchers can investigate unique aspects of grid and cyber
security, wireless sensors, high current
calibration and energy storage.
The Simulated Grid will not only test
next-generation wind turbines for grid
compatibility, but serve as a platform for
testing and certifying new technology that
supports the country’s smart grid and
renewable energy goals.
While there are numerous locations
that can perform grid simulation, the combination of actual electrical hardware and
grid simulation with Hardware-in-the-Loop
capability is rare.
Having HIL capability will allow testing of present and new high-voltage technology and generate models to duplicate
actual performance.
Clemson’s proposed 15 MW HIL
Grid Simulation Laboratory will become
the cornerstone for a Center of Excellence
in grid compatibility testing, modeling and
certification.
The center will facilitate collaboration among academic departments and private partners to build system-level expertise, drawing from faculty across the university, and other research institutions.
These cross-disciplinary teams will
have the capacity to tackle major initiatives
— such as grid integration — that no single department or entity can address.
Like the drivetrain testing facility, the
HIL center will operate under a “shared
facility” model. This allows innovators to
schedule time at the facility to complete
their studies or certification, while working with students and university
researchers.
Traditionally, wind turbine manufacturers have tested in the field, which is
costly and time consuming.
These facilities will allow controlled
testing under a variety of conditions for
next-generation technologies, allowing
manufacturers the flexibility to push the
boundaries and drive the industry forward.
Dr. Nick Rigas is senior scientist at
the Clemson University Restoration
Institute and director of the wind turbine
drivetrain testing facility.
Peter Hull is director of communications and marketing for Clemson
University economic development, contributed to this article.
On the Web
Clemson University Restoration
Institute: http://www.clemson.edu/
restoration
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PERSPECTIVE
FLANAGAN GRID CHALLENGE MET
CONTINUED FROM PAGE 1

The FLEXEfficiency 50 plant creates an
immense growth opportunity in a new
segment for our gas turbine technology
and is in lock-step with our commitment to build a cleaner energy future,”
said Paul Browning.
GE invested over $500 million in
research and development to deliver the
510 megawatt plant offering fuel efficiency
greater than 61 percent with a 10 percent
smaller footprint. It will reduce annual CO²
emissions by more than 12,700 metric tons
and also avoids 10 metric tons of NOX
annually. Under typical operating conditions of 4,500 hours, cost savings of $2.6
million could be realized. It will ramp-up at
a rate of more than 50 megawatts a minute,
doubling present day rates and is in
response to fluctuations in wind and
solar power.
GE announced a $170 million
investment in a first-of-its-kind full
speed, full load test facility in
Greenville, SC that will provide factory
validation of its new technology.
“With global energy demand
expected to double by 2030 and electricity generation accounting for 40 percent of greenhouse gas emissions, utilities and government bodies are taking
a hard look at how to produce power
more efficiently,” said Ricardo Cordoba,
president of GE Energy for Western
Europe and North Africa. “This innovation can have a dramatic effect on CO²
emissions and offers a nimble, efficient
and cost-effective way for us to help
E.U. countries in pursuit of 20-20-20
energy goals.”
The power plant will be located in
Karaman, Turkey and scheduled to
enter commercial operation in 2015.
The engineering, procurement and construction services will be provided by
Gama Power Systems Engineering and
Contracting.
Dr. Celal Metin said: “At MetCap
Energy, we believe our projects must
simultaneously meet the need for
increased energy, environmental
responsibility and economic growth,
while preserving precious water
resources. This power plant will have
zero liquid discharge, low emissions
and a rapid-response. It accomplishes
this using an integrated controls system that provides single-button start for
all of the elements of the IRCC power
plant.”
Dr. Metin told the press that all
permits were secured and ground
breaking would take place at the end of
2011.
MetCap Energy Investments is
part of the Met Group, focused primarily on energy and agricultural invest-
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ments, established in 1998 with headquarters in Istanbul. MetCap Energy
has a proven track record in natural gas
and wind projects in Turkey, having
developed and invested into more than
2000 MW of energy projects to date.
Komet Energy and Verbena Energy are
both subsidiaries of MetCap Energy
Investments.
“GAMA is very excited to be
involved in this first-of-a-kind integrated
renewables combined cycle power plant
together with GE. We believe this project will set a standard for power generation investments where sunshine and
wind is abundant in places like the
Middle East,” said Gökhan Inanç, member of the Board of Directors and
deputy managing director of Gama
Power Systems.
GE and MetCap Energy
announced an investment and licensing
agreement with eSolar, a provider of
concentrated solar thermal tower technology. GE will incorporate eSolar
technology and software into its IRCC

and stand-alone thermal power plants.
eSolar’s technology will be integrated with GE’s FlexEfficiency 50
Combined Cycle technology.
FLEXEfficiency 50 can reach more than
61 percent thermal efficiency, with
eSolar power tower add-on plant provides the capability to achieve better
than 70 percent fuel efficiency.
“We are very excited to partner
with GE,” said John Van Scoter, CEO
and president of eSolar. “Combining
our solar solutions with GE’s thermal
power experience and large plant
expertise creates a more environmentally responsible power generation solution for power producers worldwide”.
eSolar’s power plant technology
uses small, flat, pre-fabricated mirrors
called heliostats to track the sun and
reflect its heat to a tower-mounted
receiver. This generates steam used by
the plant’s power block to create electricity. Thousands of heliostats are
aligned and controlled using advanced
software algorithms to precisely focus

the sun’s energy. eSolar’s technology is
architected to provide modular fields
that maximize energy production, and
are scalable to meet a wide range of
customers’ power deployment.
eSolar was founded in 2007 to
develop modular and scalable solar
thermal power plant technology. The
eSolar solution marries a low-impact,
pre-fabricated form factor with
advanced computer software engineering to meet the demand for reliable and
post-competitive solar energy. eSolar is
based in Burbank, CA.
The FlexEfficiency 50 plant is the
first product in GE’s new FlexEfficiency
portfolio and part of GE’s ecomagination commitment to drive clean energy
technology through innovation and
R&D investment. The launch follows
GE’s recent announcements of the
world’s most efficient wind turbine, the
highest reported efficiency for thin film
solar and $11 billion in acquisitions that
strengthen a portfolio supporting natural gas and power transmission.
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PERSPECTIVE
DAVIS BLUEPRINT FOR ENERGY
CONTINUED FROM PAGE 1

engage in measuring and monitoring their
energy consumption typically can reduce
energy consumption by 30 percent.
Energy efficiency starts with awareness; giving consumers greater visibility and
control of their energy use enables them to
seek ways to reduce energy consumption.
This results in significant cost savings as well
as a more reliable electric grid and significant environmental benefits. Despite these
benefits, there is not yet a unified definition
of “smart grid”, technology standards to
enable it, or a benevolent agency monitoring
that we reach our goals.
Retail prices do not change dramatically in the face of surplus or shortage. Costs
are predictable and service is reliable. Why
change what works, and why do we need
this “smart grid”?

PHYSICS MEETS ECONOMICS
Behind the scenes is a volatile world
where physics meets economics. Grid operators constantly balance power and demand.
They maintain (usually) a required reliability
margin; and ideally, they use the most economical dispatch stack so that overall costs
are as low as possible; except when they
don’t.
Fundamentally, the grid is smart, but
uneducated. Sophisticated tools help monitor
and control production, just as they do for
many manufacturing companies. A key difference is that most manufacturers have an
eye to customer demand, inventory levels,
shipping schedules, and supply chain health.
The grid only knows what it can produce.
The amount of product shipped is determined instantly literally with the flip of a
switch. Either the system works, or it fails.
There are no backorders.
The net result is compromised efficiency. The industry produces to a regulatory
goal shaped in a political process by stakeholders representing various points of view;
but the reality is they just don’t know what’s
happening in those 50 story buildings today,
or how they will change next year. Certainly,
the political process cannot support grid
changes that are as rapid or flexible as the
customer demands connected to it.
This is why we need Smart Grid.
Forget Demand Response, in-home displays,
remote energy management and all the rest.
Important, yes, but these are not the justification. Grid management has used one dimensional models since the dawn of time. They
work well given long planning horizons and
slow rates of change. Those are coming to
an end. Today, 30 states have Renewable
Portfolio Standards; nuclear power is again
questionable, and a host of new technologies
and security threats are making the grid a
high profile asset, and these things are coming at a pace much more rapid than before.
There are multidimensional modeling
techniques and planning tools that can be
useful, but they require information.
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DRIVER OF SMART GRID
In essence, that is the driver of Smart
Grid: distributed intelligence aided by vast
new sources of data. The goal is to integrate
demand side and supply side data into a unified view of electrons as they travel from
plant to ground to achieve new levels of efficiency. In fact, Smart Grid would let us
understand exactly what we mean by efficiency.
The engineer’s view is that a device
that accomplishes the same goal while using
less energy is more efficient. The economists
view is that it is more efficient only if the
total cost of acquisition, installation, use,
maintenance and disposal is less than the old
product. An integrated grid view is that
steady state is more efficient than volatility,
so the ideal is to shape demand and supply
to achieve this state. There are a number of
implications for Smart Grid. Some examples:
A substation supplies a mix of commercial and residential customers. It has feeders
that bring power from a mix of wind farms,
coal and gas generation. There is an intelligent dynamic relay on site that senses power
fluctuations and can arbitrate between lines
to balance them. It uses natural variations
between feeders to balance power, but it also
can send instructions for “mini-DR” events to
customers on special tariffs. The relay understands how to blend this mix to meet planning objectives, and it can do so more quickly than a centralized system. To work, it must
have data supplied by a distributed sensor
network.
The “cul de sac” effect describes natural tendencies of neighbors to copy behavior.
One electric vehicle leads to many. The
uncontrolled impact of this can damage local
distribution circuits. Intelligent communications between vehicle and grid would prevent
damaging demand spikes, use those batteries for balancing purposes, and provide
billing data to deal with anticipated road use
taxes and other governmental needs.
A 50 story building demand typically
peaks at 14mW but has an “average” demand
of 10. The peak comes on hot days.
Unbeknownst to the facility manager, this
peak is the result of 4 chillers running at 40%
efficiency. Several similar buildings nearby
also have average demands of 10mW, but
tend to peak at 12. The local utility notices
this and is able to run power analytics that
suggest the issue. Incentive funds are available to help the high use facility offset the
costs of upgrades. All parties benefit from
deferred capital upgrades to the distribution
network as well as reduced need for expensive peak power.

POLICY MICROGRID
These are not new scenarios and they
are simplified, but they are feasible in the
near term with technology that exists. The
Administration’s “Policy Framework” is a call
for development in new dimensions. Rather
than large scale, and potentially damaging,
experiments with grid frequency, such as the
one the Associated Press recently reported
on, perhaps a smaller scale pilot similar to
Duke’s “Envision Charlotte” program can

bring together like minded customers and
supply a “policy microgrid” that will help us
understand what works; not only technically
but politically.
Smart policy could spur significant
improvements across the commercial building sector by encouraging deeper knowledge
and understanding of how smart grid technologies can drive energy efficiency. This is a
particularly important sector to address as
commercial buildings consume 25 to 30 percent of our energy. Many of these buildings
could drop energy consumption by one-third
through better understanding and control of
systems and activity. However, smart grid
technologies and infrastructure upgrades
which will make it easier for facility managers to monitor and manage energy consumption, can be complex and may not meet
the abbreviated pay back targets of building
owners. The U.S. Green Building Council
has begun to address this with its pilot DR
LEED points program. These programs in
combination with smart policy could encourage building owners to invest in more intelligent energy management.
Currently, many consumers perceive
Smart Grid as an unnecessary cost aimed at
enabling gadgets which will exert external
control of private lives. There is an underlying assumption that the grid is stable, electricity always will be affordable, and that
there is no reasonable payback for energy
efficiency improvements. Much of this
results from policies that insulate ratepayers
from energy price volatility. Other policies
penalize grid efficiency because revenue is
more a function of assets deployed than of
electrons delivered. Long term efficiency
gains tend to raise customer’s charges to
cover infrastructure costs.
There are many other examples where
custom and policy are clashing with energy
and environmental goals. “A Policy
Framework for the 21st Century Grid” starts
to address these challenges. It’s time to integrate technology, energy and policy so that
future generations may enjoy efficient, reliable and economic energy as we do today.

ERNST –
CO-FIRING
CONTINUED FROM PAGE 14
cylindrical shape and alters their physical
properties, making handling more difficult.
Additionally, a separate feeding and
handling system may be needed dependent on the plant’s coal receiving and handling configuration. This system can consist of current technology, such as belt or
pneumatic conveying systems.
From there, the pellets may proceed
to their own sizing process, similar to the
coal pulverizer. Because pellets are less
difficult to grind, a separate pulverizer that
applies a smaller force is required.

Modifications to the boiler itself are not
required; this is not the case with many
other forms of biomass, specifically highmoisture biomass and agricultural waste,
which can often cause excessive fouling
due to additives such as fertilizer.
Using wood pellets for co-firing in
coal boilers, in addition to making technical sense, would benefit Wisconsin’s economy with direct and indirect jobs created
by new pellet mills. There are also benefits associated with the property and sales
tax that the facilities bring to the state with
additional tax revenues generated by harvesting, transportation and O&M wages.
Another benefit to co-firing wood pellets is the long-term stability of fuel cost.
Biomass pricing follows a steady pattern
similar to that of coal, which is desirable in
co-firing because it is likely that any cost
increase due to the biomass fuel will be
very predictable.
Co-firing with pellets and other types
of biomass has generally shown to be costeffective in comparison with other renewable technologies. The chart below shows
the levelized cost of several types of
renewable technologies, including co-firing.
Up-front fuel cost is the main concern involving pellet co-firing. On a per
megawatt basis, pellets will always be
more expensive than raw biomass
because of the conversion cost. However,
pellets avoid many of the difficulties associated with raw biomass, such as high
moisture, inconsistency of product, fuel
specifications, excessive storage space,
less BTU delivered per truck or railcar,
and boiler slagging and fouling, among
others. Wood pellets result in fewer and
less costly modifications to the system and
predictability in operating a coal boiler
under co-firing conditions, day in and day
out.
In the long run, it is more economical and technologically stable to co-fire
with wood pellets than raw biomass.

REGULATORY OUTLOOK
One aspect of co-firing that cannot
be ignored is the incentive to do so.
Though Wisconsin has an RPS which
requires 10% renewable generation by
2015, it applies only to utilities. A fair
amount of the coal users in Wisconsin are
industrial-grade boilers, which are not constrained by the RPS. Furthermore, penalties for non-compliance with the RPS are
not clearly defined and escape clauses
make penalties less enforceable.
In spite of these challenges, co-firing
has repeatedly been shown to be the least
expensive and most readily adaptable of
renewable generation methods.
Some utilities within Wisconsin are
already planning ahead and beginning the
testing and design phases required to cofire. As demand for renewable energy
increases, it is necessary to be prepared to
implement renewable technologies quickly and inexpensively, and starting now
places coal users in an ideal position.
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Equals total government connecting.

USA.gov is your official source for federal, state and local government
information. You’ll find answers to questions on everything from Social Security
and government auctions to product recalls and travel advisories. And it’s also
the place to share ideas with your government, or simply let us know what
you think. To make your total government connection, visit USA.gov.
A public service message from the U.S. General Services Administration.

WG_June-July2011_WG_May_June 2011 7/20/11 9:11 AM Page 24

BECHTEL

BUILDING THE WORLD’S
ENERGY FUTURE
AT BECHTEL we realize that building the future means building new power generation. And when it
comes to building cutting-edge facilities, no other company can match the experience and expertise
of Bechtel. We’ve paced the industry for more than half a century, and today we continue to help our
customers provide solutions for the 21st century. We’re raising the bar with innovative designs and
quality work-delivered on time and on budget. No one delivers greater value than Bechtel.
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