1=

-

WESTINGHOTLUSE POWER GENERATION




e e L — ,___u——a

rich and colorful

yedsterday...
a commitment to
today's needds...
a promidsing

fomoerrow.




A

CELEBRATION... AND A

C O M

MITMENRN

George Weatingbouoe

1846-1914

T




__________________ n December 1, 1936, an extraordinary
group of men gathered in New York to paricipate in a special forum. They were
company presidents and chairmen, and distinguished engineers; one was the president
of Yale University. Several were well advanced in age.

Their sole purpose was to commemaorate the ninetieth birthday of the late George
Westinghouse . . . to celebrate his life . . . and to reminisce about an old employer, friend
and mentor who, hefore his passing 22 years previously, had forged his imprint on all
their lives.

They spoke lovingly of a man crackling with energy and enthusiasm. They recalled
a man of genius who balanced the urgency of discovery with a patient understanding
of human nature. One thin fragile former employee, well into his eighties, recounted
how Mr. Westinghouse had chartered a train and taken them all for a week of fun at
the American Centennial Exposition in Philadelphia. The years fell away as they
swapped stories about the gentle, unaffected giant they still referred to affectionately
as "the Old Man."

Just as the spirit of George Westinghouse moved among that aging assemblage
almost 60 years ago, it has molded and driven the company which has borne his name
for more than a century. And much like those distinguished gentlemen in that long ago
December, we seek in these pages to pause once again to celebrate the legacy of Mr.
Westinghouse . . . and to confirm the fulfillment, every day around the world, of the

simple wish he himself expressed:

“If someday they can say of me that in my work I bave contributed some-
thing to the welfare and happiness of my fellow men, I vhall be satisfied.”

Wi.th the impetus provided by its founder, Westinghouse Electric Corporation went
on ta lead the rush into the Age of Electricity. Today, the company’s Power Generation
Business Unit is committed to helping the global power industry meet its current needs
for electrical energy. And of equal importance, the Westinghouse Power Generation
Business Unit is spearheading exploration in the emerging technologies which will
generate more affordable and cleaner power, from more plentiful and varied sources,
well into the next century.

A rich and colorful yesterday . . . a commitment to today's needs . . . a promising
tomorrow. These are the elements of the long and continuing story of George

Westinghouse and the company that carries his legacy.

Three
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The Man and the Beginning

eorge Westinghouse was
already a successful busi-

nessman in the mid-1880s.

At the age of 22, he had invented the
railroad air brake, and over the next 15
years, Westinghouse air brakes revolu-
tionized the railway industry. In 1880,
he had developed the first automatic
railway switching and signaling system,
and formed the Union Switch and
Signal Company in Pitsburgh,
Pennsylvania.

By 1BB5, West-
inghouse was oneg
of Amernica's leading
Tusiness entrepre-
neurs during the birth
of American big busi-
ness; and he was an
insatiable inventorin
the age of inventors,
That year, West-
inghouse tumed his atten-
tion to a phenomenon which had
intrigued scientists and inventors for
vears - the magic of electricity.

At that time, direct current (DC)
was stare-of-the-an in electric transmis-
sion. The drawback was that direct
current could only move over shon
diszances, The electricity produced by a
DC generator might light up a neigh-
borhood, but never a city. Yet no less

than Thomas Edison, renowned as “the
Wizard of Menlo Park,” was convinced
that DC was the path to lighting the
world,

George Westinghouse thought
otherwise. As a result of his experience
with electricity in railway signaling, he
was among several who became inter-
ested in the altemating current (AC)
fonm of electricity. Early in
‘85, a lalented, young,
Italian engineer, Guido
Pantaleoni, brought to
the attention of George
Westinghouse, a device
called a “secondary

generator,” patented in
England by Lucien
Gaulard, a French
electrician, and John
. i\ Gibbs, a British
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engineer. One as-
sociate of Westing-
house, William Stanley, took the
Europeans' design and developed the
device with potential for commercial
use. Today, this same device is called a
transformer.

Westinghouse acted immediately.
He bought the American rights (o
these patenis and on January 8, 1886,
a charter was granted for a new com-

pany to pursue the promise of electri-
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cal power as 2 commercial product:
Westinghouse Electric Company
Linlike Edison, George Westing-
house put more of his trust in a brl-
lfant team of researchers. He had no
illusions that he held all the answers,
- In acddition o
continuing his
own research, he readily sought the
hreakihroughs of other engineers and
scientists, and bought patent rights 1o

any idea or development which would

accelerate his team's progress

One of those from whom he pur-
chased patents was a visionury Croatiain
named Nikola Tesla, who Edison had
recently fired. Tesla invented and had
patents for an induction motor and poly-
phase alternating current system which
became the basis of Westinghouse
Electric's early achievemenis in alter-
nating curmrent

A series ol tests over the next

several yvears proved and improved
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the Westinghouse system. By 1890,
Westinghouse had installed more than
300 AC-driven central power stations.
And in 1893, Westinghouse Electric
made a convincing demonstration of
the superiority of allemating current by
providing light and power for the
Columbian Exposition in Chicago, 1lli-
neis, 1t was the most spectacular dis-
play of lighting the world had ever
Seen.

In 1895, Westinghouse Electric com-
pleted a major milestone in its history
-4 5,000 horsepower AC generator, five
limes larger than any previous penera-

for al Nmgam Falls, New York,

Blade rinng for the 573 tnrfume — Leoter,

Permyloania, f920
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Nikoda Tesda
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The same year, Westinghouse
purchased the patent for a steam
turbine-generator  developed  in
England by Charles Parsons. For four
vears, the Westinghouse team sought
to perfect the details of a steam
turbine-generator running on altern:at-
INg current.

Then in 1900, a 1,500 kilowatt unit
wis purchased from Westinghouse
Electric by the Hartford Electric Light
Company, and began operating in 1901,

It seems fining that here, near the
beginning of a new century, the Age of
Electricity was brought home 1o the
American household . . . with a steam
turbine-generator by Westinghouse

Electric Company.

.
Sever
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s the first commercial
Westinghouse steam tur-
_ Il bine-generator began oper-
ation at Hartford Electric Light in 1901, it
was watched closely by utility compa-
nies across the country. With each
week of operation, the new turbine
generated increased confidence through-
out the emerging power industry.
Today — almost
100 years later —
Westinghouse
offers a full spec-
trum of turbine-
generator systems
ranging between

10 and 1,300 mega-

watts. 'I'hi: s ur- H;,I.-;_,.;ﬂ l'r:_nq_i‘,g';ﬂ,-,--'.u.l.l_.; an e .l'.ln.'.lrln'.l.arjn' fureline pofor

bines are designed
for reheat, non-reheat, combined-cycle
and cogeneration applications, and
incorporate the latest technological
advances to maximize efficiency and
reliability.

A unigue building block approach
to turbines and generators enables
Westinghouse to provide cost-effective
products for customers worldwide, For
example, Westinghouse manufactures
hydrogen generators with com-
mon core diameters and basic
design features which can be

customized by varying gen-

i..l.lflfll'ffu'{'.l n".".l.rﬁ.'..".l!_ll.- |:r:.--| .'..l.'r."r'. | NTA ."u'f)r'.l'r.u.-.'.|I Irlr.".f-.-.l TRP IR

erator core lengths to meet specific
requirements. The result is an individu-
alized product with a proven design
which can be delivered in a short cycle
time — and performs more reliably with
recdluced maintenance requirements,

Westinghouse manufactures air-
cooled generators for steam turbines up
to 150 megawatts, offering simpli-
fied cooling and
reduced mainte-
nance; hydrogen-
cooled generators
designed to work
in tandem with the
150 — 600 megawart
range of turbine
configurations;
and for applica-
tions above 600 megawatis = the
technologically-advanced, water-
cooled Rigi-Flex™ generator, the most
reliable and maintainable, large genera-
tor in the world.

From component

design to product
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B line enhancement to power block sys-
tems, Westinghouse engineers apply
the same quality standard: “design by
analysis; verification by test.” Tech-
niques such as three-dimensional finite

element and flow field analysis, for

Over .’."n-'l.'l.r.l.f chewanrle, H'J:'.l.’:'n_;,-f'nlrr.l.' e 'Jfl.'.ulu':-:..r.';'.-.-."

example, have enabled engineers to
incorporate innovation into the design R : :
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ing verifies operating capabil- | arrves at the customer's site.

ities before the first Westinghouse steam turhine-
piece of equipment | generators are available with a long list
of proven features. From 17-4 PH stain-
less steel material used tor low-pressure
blading and nozzle chamber construc-

tion that allows for free thermal ex-
pansion = to monoblock boreless
rotors and Thermalastic®

epoxy insulation of the



stator coil, these features and more,

minimize maintenance requirements
and extend operating periods.

Today, over 50 percent of all
turbine-generators operating in utility
generating plants have accumulated
more than 25 years of service. West-
inghouse pledges its continued support
to operating plant performance through
parts services, blading, turbine and
generator major service, including its
generator Rapid FEotor Rewind and field
Rigi-Flex™ programs.

At the same time, steam turbine
power generation has begun to share
its spotlight with combustion turbine

systems. Today, one option for power

Joreaddation and syrcbronized o

Techualogically-advanced lurbine-

generator retrafitted onte cxading

254 dawr,

producers is the combined-cycle power
plant, where combustion turbine-
generators produce steam to drive
steam turbine-generators with system
efficiency of greater than 50 percent,
Meanwhile, hundreds of steam
turbine-generator systems continue to
supply 90 percent of all elecuic power
generated for millions of consumers
around the world. And new steam

turbine-generator applications remain

Ten
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the most practical and cost-effective

answer for many power users. For these
reasons, Westinghouse is committed to
ongoing steam turbine-generator
research and development.

Even as the technology of power
generation reaches out to new horizons,
1 the story of steam wrbine power genera-
:Q tion, and the Westinghouse contribution

to that story begun in Hartford almost a

century ago — is a story still unfolding.

Wentemgbmie effere a full spectrin of
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WESTINGHOUSE

G

OMBUSTION

The Next Generation of Turbine Power

he Westinghouse commit-

ment to combustion turbine

development was launched
during World War 11, fulfilling the need
for more advanced pursuit planes in the
Pacific theater. During this critical period
in history, Westinghouse was in the fore-
front of engine development for the new
jet planes. In 1948,
this wartime turbine
technology was con-
verted to peacetime
application as West-
inghouse installed
its first industrial
application of the
combustion turbine,
Today, almost a half
century later, more
than 1,250 combus-
tion rbine systems
incorporating West-

inghouse technol-

Ansembling vane segment info blade ring.

ogy are installed
worldwide,

Westinghouse combustion turbines
aid industry, electric utilities and indepen-
dent power producers in meeting the
challenges of higher fuel costs and greater
environmental requirements — factors
which were nonexistent during the ear-
lier decades of this century.

Westinghouse combustion units are

highly reliable and cost-effective. They
also offer application flexibility and ease
of site selection, as well as short lead times.
And, combustion turbines offer one of the
more efficient forms of power generation.
The most sophisticated combined-cycle
systems achieve over 50 percent thermal
efficiency with significant reductions in
emissions — a dis-
tinct environmental
advantage.

In order to
meet ever-widening
needs for cost-effi-
cient power genera-
tion, Westinghouse
offers a full range
of combustion tur-
bines, The model
501 turbine series,
with various 60-hertz
configurations, has
continuously set
new standards for
performance in both simple-cycle
and combined-cycle applications. For
example, using rwo 501 turbines together
with two heat recovery steam generators
and a 100 megawatt steam turbine,
Westinghouse achieves optimized
combined-cycle performance.

The model 701 is the 50-hertz

derivative of the 60-hertz model 501,

Tu.'efq'.r

TURBINE
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Since the first 701 installation in 1975, the
701 has achieved a high reliability record,

The Westinghouse model 251 com-
bustion wirbine is the latest model of a
successful series of heavy-duty, single-
shaft engines designed for either 50- or

G0-hertz applications. It has achieved

one of the most reliable records in the
history of combustion power generation
technology

In 1972, Westinghouse began work-
ing on syngas technology to fuel combus-
tion trbine systems with synthetic gas

derived from coal. Following earlier




251 combustion turbine ready for sbipment,

developments from the '60s, a full-sized
syngas combustor was demonstrated
under laboratory conditions in 1986, And
a year later, two 501D5 combustion tur-
bine units at a Dow Chemical plant in
Plaquemine, Louisiana, were converted to
bum a medium BTU synthetic gas. This
plant, with 100 megawatt capacity, is
the largest integrated coal gasification
combined-cycle power plant in the world,

As we enter the era of clean coal
technology, the gasifier, aimospheric and
pressurized fluidized bed combustor
(FFEC), and direct and indirect coal-fired
combustion turbines offer a variety of
options for advanced combustion-based
systems.

As a result of research and develop-
ment efforts, Westinghouse continuously
introduces new products for commercial
use, The latest design of combustion tur-
bines, rated at over 150 megawatts for 60-

hentz applications and over 200 megawarts

Fifteen

for 50-hertz applications, apply advanced,
state-of-the-art cooling technologies com-
parable to the latest in aerojet engines,
Emission controls are also being devel-
oped o satisfy more stringent environ-
mental requirements worldwide,

Westinghouse 30105 and 251 com-
bustion turbines are totally manufactured
and assembled in North America within
the Westinghouse integrated Power Gen-
eration Factory. In addition, 1o meet
demands more efficiently, Westinghouse
has the capahility to produce combustion
turbine units in cooperation with its
worldwide associates.

As the world's producers of electri-
cal power turn to more highly efficient
combustion turbine and combined-
cycle systems for power generation,

Westinghouse is prepared with the expe-

rence, resources and technology to meet
those needs, wherever they develop, into

the future.
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Harneaaing All the Power of Weatingbouse Resources

century ago, George

Westinghouse, the vision-

ary, was also a practical
man. He understood the value of using
all his company’s resources —its skills and
experience, its leverage and capital - to
achieve his goals as expeditiously as
possible.

Today, the company he founded
uses that same “get it done” approach,
particularly in the area of power genera-
tion projects. Across North America and
around the globe, Westinghouse works
with industries, utilities, govemment agen-
cies, cogeneration ventures and inde-
pendent power producers to deliver
reliable and efficient sources of new
generation capacity.

The Power Gen-
eration Projects Di-
vision builds upon
Westinghouse ex-
perience in power
plant integration
and complex project
management. This
group can provide a full range of power
equipment and extended scope partici-
pation, from a turbine-generator to a
power cycle — to a complete turnkey
project. As an example, at Bellingham,
Massachusetts and Sayreville, New Jer-

sey, Westinghouse contracted to design,

build, test and start-up two nearly iden-
tical 300 megawatt combined-cycle plants,
Westinghouse is also responsible for
long-term operation and maintenance of
both plants.

To meet wility peaking requirements,
such as at the Hagood Swation of South
Carolina Electric & Gas, and the Com-
monwealth Atlantic Limited Partnership
plant in Chesapeake, Virginia, Westing-
house provided fast-track, simple-cycle
peaking plants on a full tumkey basis.

When Enron Corporation began
construction of the world's largest natu-
ral gas-fired cogeneration plant in En-
gland, Westnghouse was called upon to
supply the equipment for the power
island — eight 137
megawall Ccom-
bustion turbine-
generators and
two 210 mega-
watt steam tur-
bine-generators,
In South Korea,
Westinghouse was
awarded the contract to provide all the
major equipment and project manage-
ment for the Isan and Puchon district
heating combined-cycle plants. This
project includes the installation of
seven Westinghouse 501D5 combustion

murbines.

Sixteen
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In the southwestem United States,
Westinghouse participated in a con-
struction consortium (o design, supply
and build two wrnkey, 150 megawan
lignite-fired power plants for the
Texas-New Mexico Fower Company.
These plants were designed o utilize
Westinghouse steam turbine-genera-
tors, thermal cycle equipment, and
plant electrics and controls. An innova-
tive off-balance-sheet financing ap-
proach insulated the wtility from the
financial risks of construction.

The power of Westinghouse

resources encompasses the full range
of power plant design disciplines. By
starting with well-proven reference
design modules, Westinghouse engi-
neers — experts in thermodynamics,
Auid Aow behavior, mechanical stress,
materials, control systems, electrical
properties and mechanical engineering
- configure power plant systems 1o
meet the economic, efficiency and reli-
ability requirements of a dynamic glo-
bal generation market — all with an
integrated project approach.

Westinghouse has a proven track

Eighteen
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record of developing innovative pro-
ject financing packages to meet the
differing needs of its global customers.

In many instances, this financial

participation may extend to equity

involvement in the revenue stream of

the project

Plant operator training is another

area which can be included in

the scope of a Westinghouse
project. Defore operational
start-up, Westinghouse can
train plant opérators on its

advanced-design simulator

turbine-generator — Boron, Califorma.

33 AW turnkey Hogaee cogeneralion
plant wtilizing the Waningbowe 25/

compbition furbine anda §5 W steamn

IFeatingbonae traime plant aperilone s
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system, L':I'L‘.'I.[h'.lj: a realistic operating

1ations

environment and special si
which will prepare employees for “day
one.”

As the challenges in the waorld-
wide power generation industry
demand even greater innovation, the
resources made available through the
Westinghouse Power Generation Pro-
jects Division will increasingly become
the cost-effective solutions 1o those
challenges . with no two identical
projects . . . just the way Mr. Westing-

house would have liked.

retedi
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Support for the Fleet

ince the installation of the

first Westinghouse steam

turbine almost a century
ago, maintenance and technical support
have been an essential part of every
power generation system sold. Today,
that support is the responsibility of the
Power Generation Service Division - an inte-
gral part of the Westinghouse Power Gener-
ation Business Unil.

The Power Gen-
eration Service Divi-
sion is an industry-
unique, value-added
supplier of service.

Its business is to help

customers be. suc-  The unified lift makes it posaible to assemble the  mobilizes — from four

cessful in their busi-

bigl-prescure turbine in e factory, then olup

basis, and their capabilities are evalu-
ated and maintained in a database pro-
viding unexcelled access to the most
competent labor the industry has to offer.

With such a wealth of skills and expe-
rience from which to draw, the Power
Generation Service Division can handle
almost any service challenge directly in
the field. Recognizing that it is often more
efficient to bring
Westinghouse ex-
pertise to the power
plant than to ship
major components (o

the Power Generation
Factory, Westinghouse

strategically located

and install the unit while maintaining eritical

ness by identifying alignment. This innovative method aveids the
oitbage time requiired for on-sife assembly, thi

the elements of their

service centers — all

the equipment and

affering to customens aignificant savings.

success, and then
focus effonts and resources on achieving
that success.

Within this division, hundreds of
specialists can be deploved from dozens
of locations around the world to install,
maintain, repair, modernize and
upgrade steam and combustion rbine-
generator systems. Those specialists
include some 350 service engineers and
more than 200 field service technicians.
Additionally, more than 2,500 skilled

craftspeople are utilized on a project

people necessary o
perform virtually any evolution, from a
routine inspection to a major moderniza-
tion of any mrbine-generator or associ-
ated system,

The Service Division provides Tech-
nical Field Assistance to existing power
plant installations, and Technical Direc-
tion of Installation to new projects. [t can
also handle complete contract installa-
tion and maintenance services, including
labor, technical and supervisory skills,

planning and scheduling; and it can pro-

Twenty
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vide all services required for system
start-up, modernization or any extent of
repairs. Using sophisticated logistical
management techniques, the Division
completes dozens of major projects each
Ve,

Several Westinghouse service pro-
grams typify the caliber of innovative
support that Westinghouse customers
can expect: the Rigi-Flex™ stator rewincd
program, turbine rotor gas wngsten arc
welding, the unified lift process, rapid
rotor rewind and non-destructive exami-

nation (NDE) services. Using such tech-

Rights fmplementation of advnced Regi-Flex™

afirtar windng techinl ] Fis el wldge fiene b

ordy 32 dhngr,
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' rerke, e doded ovelbiage wen feoe fee feve ot
nology, Westinghouse has dramatically
reduced the time required to perform
major evolutions such as rewinding,
inspecting and testing generators, and

inspecting and modernizing turbines,

This applied technology substantially
improves unit availability and reduces
maintenance costs.

Over the past few years, the Service
organization has developed several
unique partnering arrangements with
power plant owners in which its com-

pensation is directly tied to plant operat-

ing parameters such as forced outage T
. . y FAST Gen I = atite-afethe-art robotie
rate, achievements in maintenance g s : ; "

i affowding remmnate tnogpection of Hhe

schedules, and unit reliability. The long- | gemerator with mcwiomm dinssentbly,

term relationships formed and integra- | ...
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tion of the customer and supplier dsir Rl e Srolide Retaty it uniald

process continue to be key elements | provick aplimun safety and bandling, and
apiinnized dnderfaces with anxvilieries and stber

assisting Westinghouse operating pla i i
1ssisting Westinghouse operating p]‘ nt alten muininnizing inotallation Hme and

customers in achieving world-class results. fueture muiilenaice,
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ESTINGHOUSE POWER

GENERATION F

Integrated Performance of Many Skills and Diaciplines

eorge Westinghouse might
not easily recognize his
______ M manufacturing facility to-
day. The Power Generation North
American Factory is actually a network
of horizontally-integrated factory sites,
each one unique in its individual exper-
tise, equipment and specialized facilities.
Using this highly innovative method of
operation, Westinghouse has eliminated
the demands of the traditional vertically-
integrated approach, and can provide
a diverse product mix while meeting
increased manufacturing and service
demands.
Today, the Westinghouse plant sites
are smaller in size than those of a decade
ago, but are more streamlined, efficient,

Hexible, and responsive in their opera-

||.'){.l|’;:r{4|p.":;¢rn.a' Power Generalton .Fﬂ'q.l.:f-li'rrrrr'.f.ﬂ'.ﬂ — (Mrlanda, Florida.

tions. And though each plant is self-
reliant, all are connected by a sophisti-
cated information management network
which enables them to work as one
“seamless” Factory. Iis sites include:

* Turhine-Generator Manufacturing

Plant = Charlotte, Morth Carolina

Pensacola Manufacturing Plant —
Pensacola, Florida

Power Generation Canadian

Division — Hamilton, Ontario
* Turbine Components Plant —

Winston-Salem, North Carclina

Electrical Components Plant -

Fort Payne, Alabama

Magnet Systems Division —

Round Rock, Texas

Power Generation Headquarters —

Orlando, Florda

Twenty-Four
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Uremerabor aaembly bay area.

At Westinghouse Power Generation
Headguarters, a host of key functions
complement and suppoit the Power Gen-
eration Factory including resource plan-
ning, purchasing, technical support, and
renewal parts services — all of which
comprise what is often referred 1o as the
‘extended Factory.” Its F.AST. Ware-
house, or Field Availability Service
Ferminal, is also located in Orlando.
This dedicated service facility provides a

stock of key renewal parts and the

Twerniy-Sex

Cenmpister-ascled design and
drafbing (CALNY) stem for
ctrtevmer ave-Hine ordering v

PartaEXPRESS ™,

ability 1o ship quickly in response o
customer needs,

In a wider perspective, its global
alliances strengthen the foundartion for
the horizontally-integrated approach to
Westinghouse manufacturing and sourc-
ing. They provide a source of materials,
components and equipment which en-
ables the Factory to meet customer cost,
schedule and value requirements. As a
result, Westinghouse delivers the latest
technology and finest power generation
products the world has o offer.

The integrated North American Fac-
tory plays a vital role in maintaining the
corporation’s leadership position, and
meets manufacturing challenges pre-

sented by the industry’s needs today.
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Weatinghouoe — at the

ikola Tesla . . . William
Stanley . . . Oliver Shal-

lenberger. One hundred

years after these men of uncommon
genius wrought discovery in the sepia
light of Garrison Alley, their successors at
Westinghouse still probe the far reaches
of science for new breakthroughs in
energy conversion.
The result of today's
persistent hours at
creative research are
the emerging tech-
nologies which will
empower the tomor-
rows of the next cen-
ury, and enable them todawnona cleaner
environment.

The Westinghouse history of pur-
suing new technologies has demon-
sirated its ability to move laboratory
experiments to commercial applications,
The world's most efficient steam turbine
plant, largest hydroelectric generator and
highest power density superconducting
magnet, all mark successful transitions
of technology. Tomorrow’s energy con-
version needs mean higher goals for
operating efficiencies, maximum fuel
utilization, low emissions, reliability of
performance and commercial availability
at competitive prices,

Since coal is the world's most abun-

dant energy resource, research is being
focused on clean coal technologies. A
major thrust at Westinghouse has been
advanced coal-fired, combined-cycle
plants that offer improved efficiency and
reduced emissions. Key technology
development areas include coal gasifica-
tion, fuidized bed combustion and direct
coal-fired turbine
cycles. In addition,
Westinghouse has
led the worldwide
development of ce-
ramic hot gas par-
ticulate clean-up
systems which enable
improved operating performance of all
the advanced cycles. Building on a strong
turbomachinery experience base, West-
inghouse has completed conceptual
plant designs and machinery applications
that will yield positive changes in plant
performance.

As an example, Westinghouse isalso
developing a direct coal-fueled gas tur-
bine system rated at 200 megawaltts in
combined-cycle application. Unlike
competing systems, Westinghouse tech-
nology uses dry pulverized coal or a
coal-water slurry instead of expensive
treated coals. Initial prototype testing has
demonstrated carbon conversions well

over 99 percent, indicating that direct
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coal-fueled turbines have an encourag-
ing future in the era of clean coal power
ZENErAon.

Westinghouse is a world leader in
the development of solid oxide fuel cells,
Fuel cells can directly convert the chemni-
cil energy of coal-derived fuel gas, natu-
ral gas or distillate fuel o electrical
energy. These highly efficient devices
can operate at a wide range of pressures
and at discharge temperatures exceeding
1,000°C with reduced emissions. In 1990,

prototy pe solid oxide fuel cells surpassed

Twenty-Nine
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20,000 hours of operation, and became
the longest such running cell in the
world, Solid oxide fuel cells, with a vast
range of possible applications, have the
potential of providing clean, efficient
energy in a way that will fundamentally
change the nature of today’s power sys-
tems for the future.

In addition to new power genera-
tion technologies, energy storage is
expected to play an important role in
future electrical systems. The most prom-

ising such technology is compressed air

energy storage (CAES). This sys-
tem is designed to store com-
pressed air in a pressurized,
underground cavern adjacent to a
power plant. During peak demand
periods, stored air is released 10
drive the wirbine-generator using
low cost, base load capacity which
significantly reduces operating
costs. During off-peak periods, the
unit re-pressurizes the storage
cavity for future power needs.
Westinghouse is developing con-
ceptual applications of modern
combustion and steam turbo-
machinery to improve efficiency
and increase maximum plant size.
Superconducting magnet systems
technology also has the potential for
energy storage, Superconducting mag-
netic energy SIOFge resenves encrgy pro-
duced by a power plant in
an underground coil.
Like the compressed
air energy storage
system, magnetic
energy storage is

also designed to use
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low cost, base load capacity during peak
periods, Researchers have designed
superconducting magnetic energy
storage coils with up to 1,200 megawart-
hours of energy.

Superconductivity has long been
recognized as the next frontier in electri-
cal power generation. The Supercon-
ducting Super Collider Project is the
construction of the largest and most
sophisticated scientific instrument in the
world — and marks an important step-
ping stone for Westinghouse, Its
participation in the construction of the
Superconducting Super Collider in
Waxahachie, Texas, continues pioneer-
ing research on emerging supercon-
ductivity technology which began over
40 years ago. Westinghouse is applying
advanced manufacturing technology to

the project making dipole magnets, each

.;"-J‘:':.:I:J.f.r.Jl'J-.I.r.r_L,l.'rq'f.i_.l'j.u' fhe [L5, ﬂr-iu'l.wrf'.l'rj.'ﬂ.'.f af
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weighing 15 tons and measuring 52 feet
in length.

Today's energy conversion systems
have all had their origin in a sound, tech-
nolagical base. Advancing the level of
technology by applying new materials
and concepts is a Westinghouse goal.
Research and development in clean coal,
solid oxide fuel cells, compressed air
energy storage, superconducting mag-
netic energy storage and superconduc-
tivity demonstrate the Westinghouse
commitment to emerging technologies —
and launches it as a leader in answering
energy conversion needs of the world's

next generation.
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Total Quality for Today and Tomoerrew

M

n the beginning,
it was the Westinghouse commitment that
propelled the world into the Age of Electricity.
The history of power generation in the 20th
century is filled with technological break-
throughs by Westinghouse engineers — inno-
vations which have reduced the cost and
boosted the productivity of providing power to
countless millions for more than 100 years. The
Westinghouse Power Generation tradition is
one of continuing success.

Westinghouse treasures its tradition, but
has never been limited by it. Instead, the
Westinghouse Power Generation of the '90s is
driven forward by renewed commitments to
the goals of absolute Total Quality and Cus-
tomer Satisfaction.

These present commitments, enriched by
pride in past achievements, will push the
horizon of progress further. And, here in the
pre-dawn of a bold, new century, these com-
mitments will enable Westinghouse to pioneer

an exciting and promising future,
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Striving to be the Supplier of Preference through Total Quality
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