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Modern Coal Fired Power Plants
for Electric Generation

“We are passionate about innovation and technology leadership”

Steve Moorman
Manager -Business Development
Advanced Technology

@ Babcock & Wicox company
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The Importance of Electricity to Economic Development

» The success of any economy relies heavily on the ability to generate and
deliver reliable, low cost electricity.

» Coal has provided a stable and low cost source of energy for electricity
generation here in the US for over 100 years. Coal is now playing a
major role in electrification of many developing countries.

» Qver the last 50 years we have developed and deployed technologies
here in the US that have improved power plant efficiency and reduced
emissions of particulates, SOx, NOx and Hg from coal plants to a small
fraction of what was emitted back in the 1960’s and we did it at a
reasonable cost. As their economies grow developing countries around
the world are beginning to do the same.

» The US has been a major contributor to development and deployment of
electric generation technologies around the world. These primarily
include natural gas fired combustion turbines, coal fired steam turbine-
generator systems, air quality control systems and nuclear power.
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First Ultra Supercritical Steam Electric Plant in
the U.S. - 700 MW Tical size = 350 to 1000MW for PC Designs

AMERICAN ELECTRIC POWER
SOUTHWESTERN ELECTRIC POWER COMPANY
JOHN W. TURK JR. POWER PLANT - UNIT 1

FULTOM, ARKANSAS

BAW CONTRACT: UPAST
Babcock & Wilcox Spiral Wound Universal Pressure (SWUP ™) Baller

Mol Capacsy 800 Mie  Sopechester Cusiet Pressure 718 pueg (262 WPa)
Sweam Capasty 4415400 mw (55T Aga|  SHRH Dullet Temgentses FHL/TI2EF (801508C)

v

750 ft

8,500 tons coal /day consumed, (77 train car loads/day @110 tons/car)
30,000 tons/yr SO2 produced - 750 tons emitted with 98% S0O2 removal
4,600,000 tons/yr CO2 emitted - 460,000 tons emitted with 90% CO2 capture
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Top Side view of Pendant sections Reheater outlet section

©201 2 Babcock & Wilcox Power Generation Group, Inc. Al rights reserved.
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Steam Turbine - Generator |

Leading tEChn01ogy for AP - ntermediate Prassure
efficient and reliable power generation I —— EE—

Aigh-performance LP? blades

The S5T-6000 series steam turbine-generator ;
tor ditterant back pressure and
DowET fec L irements

Va ve coanect on 1o the Large diamete- single cross-
1P Jower casing for easy over pipe Lo minanize losses [
maintenance .

Sing e, Tived bearing
arrangement between
turbine cylinders for simple
alignmznt and stebe
operation

Barral-type HP Larine
“&F SNOTT STAr-uUD times .

Satic or brushless
excitation systems

availalle

Hydrogen cooled or wter cooled
ganeratars availab'e depending on
autput requiramerts

Hydraulc

turring

gesl Ctfective erosicn pretectian
measures for LPY blzdes

IF-admission blade nng
with integral cocling
for highest reheat sleary
Fully 3-dimensicnz| high-performance  temperatures
warisble reaction blading (30V™) with

ikayral shrouds for ligh efficiency and

excelient damping bahavior

Customer benefits

® Compzct amangament with single bearing betwean twrbinz cylinders

W Highes: elerent eificencies due w advanced blading ler.wlum
3DV rofiles - veriable reaction type blading

B Designed for shorl sterbup times 2nd operational fledbili ty

B Standandized awifiary modules for optimized plant ayout ard shart:
installation times. &

B High avaiiability and reduced maintenance costs v.r\h 0 year rnapr
inspacion intarva ¢

W Proven desig 1 for applications msubqhsdandmpwﬂit‘ﬂ[mm'_ ]
comkir 2d gycle parer plants i

Puzh roc a-ancement
allows the LP* inner casing
to fallaw rater termal
cxpansion for reduced
differentia expansicn

Courtesy of Siemens Power Generation Inc.
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Steam Turbine - Low Pressure Rotor
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Steam Turbine - Generator
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Public Service of New Mexico, San Juan 1-4

S2012 Babcock & \Yilcox Power Generation Graup, Inc. Al rights resenved,
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Wet Scrubber System for SO2 Removal
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B&W Wet FGD Absorber

£
Conical
Outlet Clean
Flue ~——~_ Moisture
Patented gﬂu? ( Separator
Interspatial ’?"’?"/
=
EERS) Levels matehr
. as!
gl‘?& ~ Nozzles
Flue Gas Abszorptinn
In one .» Silicon Carbide
R Patented Tray @// Slurw sl]ray
Promotes Nozzle
/ Gas/Liquor -
K Contact & },-/” '
Distribution | .
9 Recirculaton
Ox_&i’dation Pumps ] A
one ——
Agitator - Patented Alloy
Continuously Oxidation
Mixes Slurry—Ls» @/ Air Supply PR
To Prevent { .

Settling
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S0O2 Scrubber evolution
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Modularization for Field Construction

Field Labor Cost Savings
Improved Product Quality
Shorter Installation Schedule
Enhance Site Safety
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Pulse Jet Fabrié_ i;'ilter

Clean
Gas -
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Circulating Fluidized Bed Boilers
Lower Quality Fuels - 15 to 350 MW
L ower Base SO2 and NOx Emissions than PC N
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Babcock & Wilcox Circulating Fluidized-Bed Boiler

Gteam Flc-.u . . 0 cein EJ.; LCIL‘I |M‘|r 11015 kg's)
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Bubbling Fluidized Bed Boiler

» Low quality coals and e
biomass

» 10 to 100 MW Capacities

Economizer —— |

Fuel

Attemparator
\{).\I i
— \

Chutes

Ash

Conveyors — |

U _— Superheater

T sereen

Ammonia/Urea

L ——— Injectors

Load

| _—— Bumers

| - Refractory

Line

| —— Overfire Air

System

| —— Start-Up
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Economic Value of Power Plant Construction
700 MW Steam Electric Plant

Boiler - Engineering, Material, Transportation, Project Management - $200
Million + $200 Million Installation

Steam Turbine Generator - Engineering, Material, Transportation, Project
Management - $100M + $10M Installation

SO2 Scrubber - Engineering, Material, Transportation, Project
Management - $70M + $70M Installation

Fabric Filter - Engineering, Material, Transportation, Project Management
- $20M + 22M Installation

Balance of Plant Equipment - Engineering, Buildings, Steel, Electrical,
Piping, Fuel Handling, Waste Handling, Controls, Fire protection, Roads,
Cooling Tower - $900M

Owners cost - Project Development, Financing, Permits, Legal, Project
Management, Owners Engineer - $600M Total Project cost - $2.2 Billion

Jobs - 200 Permanent Plant Jobs, 1000 Construction, 500 Engineering,
500 Manufacturing
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Esbjerg, Denmark
Offices in Glostrup & Aarhus, Denmark; Subsidiary in Paris, France

Size

- 134,000 ft2 (40,903m?)
Employment

- 350

Markets

* Europe

* Far East
Products

 Waste-to-Energy plants
Biomass combustion plants
Grate and boiler service
Power plant services
Inconel cladding

CFD (Computerized Fluid
Dynamics) analysis
Automatic combustion control
Support burners

Gasification systems




Babcock & Wilcox Beijing Company, Ltd.

Joint Venture 1986

Size

» 1,175,000 ftZ (111,500 m?2)
Manufacturing capacity

» 2,700,000 man-hours
Engineering capacity

» 200,000 man-hours
Employment

» 2,250
Markets

» China

» Limited export
Products

» Industrial and utility boilers to 800 MW including MSW, CFB, UP, &
RBC
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THERMAX Babcock & Wilcox Energy Solutions

Pune, India Joint venture 2010

-~ TBWN

THERMAX ba bcock&wilcox
Energy Solutions

2012 Babcock & Wilcox Power Generation Group, Inc. All rights reserved .
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Babcock & Wilcox PGG Operations

Dumbarton, Scotland

Melville, Saskatchewan Dumbarton, Scotland
Cambridge, Ontario :

: Barberton, OH 4;» .
Lancaster, OH E

GMAB, Sweden

e
WA 5oy velund, Denmark

Beijing, China

Singapore

PTBWA, Indonesia

'Fl Legend

@ B&W PGG Operations []
<p Diamond Power Operations
[0 B&W Licensee

Yo B&W Sales Rep
* Diamond Sales Rep
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