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Archived: Thursday, May 31, 2012 4:00:32 PM

From: TClark@babcockpower.com

Sent: Monday, November 14, 2011 7:37:21 AM

To: Eric M. Robeson

Cc: Bob Berry; Duane Edward Braunecker; Jm Garrett; Larry Baronowsky;
MWilliams@babcockpower.com; tlicata@babcockpower.com; Wayne O'Bryan;
M Goebel @babcockpower.com

Subject: Re: Visit and Presentation (Second Try)

Importance: Normal

Attachments:

ATTO00001.gif ;AT§00002.jpe ;Big Rivers Presentation 11-9-11.pdf ;

Eric,
Here is a pdf version (8mb) of the presentation given on November 9, 2011.
Thanks again for having us in.

Todd

Todd Clark

Business Devel opment Manager
Babcock Power Environmental
5 Neponset Street

Worcester, MA 01606

T: 508-854-3614 F. 508-854-7122
M: 508-340-3940

TClark@babcockpower.com
http://www.babcockpower.com

From: Mike Goebel/TEl/babcockpower

To: Eric.robeson@bigrivers.com, bob.berry@bigriver.com, jim.garrett@bigrivers.com, wayne/o'bryan@bigrivers.com,
larry.baronowsky@bigrivers.com, duane.braunecker@bigrivers.com

Cc: Todd Clark/babcockpower, Tony Licata/babcockpower@BABCOCKPOWER, Mary Williams/babcockpower@babcockpower
Date: 11/11/2011 10:21 AM

Subject: Visit and Presentation

Eric/All,

| want to thank you again for the time and courtesy extended to Mary, Tony,Todd and Myself during our
Presentation and Visit to Big Rivers on Wednesday. | realized that | did not pass out my Business Cards.
Below is my contact Information. Todd will be forwarding to you a copy of the presentation that he made.
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corporate overview presentation






A Leading Provider

HRSG

Heat Recovery
Steam Generators

Engineering and
Aftermarket Services

Simple Cycle
Exhaust Systems

HRSG Condition
Assessments

HRSG Evaluation Services

Vogt Power
International Inc.

Rivers

ELECTRIC CORPORATION

Environmental

Selective Catalytic Reduction
(SCR)

— Regenerative SCR Systems

Flue Gas Desulfurization
(Wet & Dry FGD)

Mercury Control Systems &
Management

System upgrade for SCR and
Scrubbers

I Activated Lignite HOK®

—  Multi Pollutant Conftrol Systems

— Particulate Removal Systems

Babcock Power
Environmental Inc.
Riley Power Inc.

Services

— Low NO, Burners & Upgrades

| Pulverizers
Atrita, MPS, & Ball Tube Mills

— WTE Boilers & Upgrades

— Solar Steam Generators

— Boiler Condition Assessments
— New Utility Steam Generators
— Spare Parts & Tube Stocking
— Field Engineering

— Replacement Pressure Parts

— Open Shop Construction

Heat Exchangers

— Condensers
— Feedwater Heaters

| Moisture Separator
Reheaters

Industrial Heat
I Exchangers

— Waste Heat Boilers
— Solar Heat Exchangers
L Fired Process Heaters

Repair and

Riley Power Inc.
Babcock Power Services Inc.
Boiler Tube Company of America
TEi Construction Services Inc.
Welding Technologies Inc.

I Emergency Services

Thermal Engineering
International (USA) Inc.
TEi Struthers Services
Struthers Wells
TEi — MSR Division
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Origin of Babcock Power Inc.

*1891-1898 Devutsche Babcock formed

©*1992-1995 Devutsche Babcock acquires Riley and consolidates:
Borsig, Balke-Duerr, Steinmuller, Noell, and Vogt-NEM

*1996-2000 Deutsche Babcock renamed Babcock Borsig

*1997 Thermal Engineering International (TEi) formed to buy:
Senior Engineering, Includes: SWECO, BTA, Senior
Australia and Greens Economizers

*1999 TEi merges with Balcke-Duerr
*2002 Babcock Borsig files for insolvency
*2002 The management of Babcock Borsig’s USA based

assets and a passive investor group (Hudson Investors)
acquires Riley, TEi and Vogt-Nem

¢ 2002 November 29, 2002 Babcock Power Inc. is Established

Big Rivers
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Our History of Strength

* A long history of providing superior technology
— Henry Vogt Machine Co. — founded in 1880
— Riley — founded 1913
— Thermal Engineering — founded in 1916*
— Boiler Tube Company of America founded - 1918
— Struthers Wells — founded in 1851*

* Babcock Power Today
— Privately held
— Diverse products and services for power market
— Market leader in environmental solutions
— Experience with large capital projects

* Pertains to originating company

BigRivers
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Financial Position Supports Growth

* Financial Strength
— Strong cash position
— No debt, high liquidity
— Strong bank relationships continuous increase in revolving credit
facilities ~ $300M
— Substantial Bonding lines with multiple carriers
— Double digit year on year growth 5 out of 7 years*
— History of profitability

* 2011 is forecast double digit growth

BigRivers
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EPA Regulations
Effects on Utility Market

o Utility MACT
— Resides in the Government
— Compliance 12/16/14 (+1)
* PM controls (Baghouse, ESP)
e Mercury Controls (ACI)
» Acid Gas Technology (Wet or Dry)

* Cross State Air Pollution Rule
— Resides in the courts
— Phase 1-1/1/12 Compliance

* Fuel Switching (Boiler Mods)
» Plant/Boiler Idling
* SO2 controls (Sorbent Injection)

* NOx Controls (Low NOx Burners)
— Phase 2 -1/1/14 Compliance

* SO2 controls (Wet or Dry)
* NOx Controls (Low NOx Burners, SCR)

BigRivers
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Environmental Solutions

* Indusiry Leader

* NOx Removal
— SCR

* SO2 Removal
— Circulating Dry Scrubbers
— Wet FGDs

* Upgrades
* Sorbent Injection

* Mercury Control

BigRivers
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World Class SCR System

* Best performing SCRs in the US
— 10 of top 20 performing SCR
installations are BPE'’s design
based on 2010 EPA Emissions
Data

* BPEl fechnology & experience

— Continued high reliability,
low maintenance

— Universal catalyst

* Proven project execution
excellence

* Competitive pricing
— Standard reactor & ammonia
systems

* Fast start up & tuning (< 2 weeks)

* Never missed a performance
guarantee

BigRivers

Supplier SCR's MW's I\g?‘ralzt
Riley 79 46,123 30%
B&W 42 23,971 16%
Alstom 44 20,767 17%
Southern Co. 27 18,431 10%
Foster Wheeler 25 14,324 9%
B&V 19 7,488 7%
Hitachi 6 3,784 2%
Lurgi 6 2,538 2%
MHI 1 598 0%
A/E 16 8,079 6%
Totals 265 146,101 100%

Slide 10






World Class SCR System

e T\

asy Operation — Ammonia
Mixing and Injection

> Minimum number nozzles
> Easy to tune, tune yearly

N—

G‘oven Technology — All
Fuels
> Bituminous, sub-
bituminous, lignite, pet
coke, blends, biomass

N

oy

perational Flexibility —

Cross Mixers

> Accounts for
furnace/burner/mill
configurations by design

BigRivers

Proven Technology — All
SCR Configurations

> No bypass

> Full bypass

> High/Low dust

> Tailend

TR, . M

Study
> Consistent model study lab
and methods

Proven Technology — Model

> Proven scaleup >30 models

™

Simple Design — Standard
Reactor

=] > Universal catalyst

> Engineered loading and
unloading methods

> Shorten engineering time

\

_

High Reliability - Ammonia

Systems

> All ammonia sources with
direct injection

> In house design and control

N—

™

S
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Typical SCR Design

5.0%

* Up to 92.5% NOXx reduction
* 16,000 to 36,000 catalyst life

* Ammonia slip - 2 ppm at end
of life

2.0%
1.5% 0.0% -

e SO2 to SO3 conversion-0.5to

550MW MW 92.7% MW 92.0% MW91.2% MW91.1% MW91.1% MW95.7% MW 94.5%

[ ) Me rc U ry Oxi d a ti o n 90.0% Removal Removal Removal Removal Removal Removal Removal

Removal

4.0%

Nominal Design =

3.0%

NH;/NO, Standard Deviation

Operating Year - Unit Tested

\ \
Reactor A 100% Bit. -
== = Reactor A PRB Blend |
e Reactor B 100% Bit.
== = Reactor B PRB Blend

* Pressure drop - 5 to 8 iwg 1

e Turndown

* Ammonia consumption

—, =

]
i
|

* Power consumption

NH3/NOy Standard Deviation (%)
O = N W 01O N 0 © O

250 275 300 325 350 375 400 425 450 475 500 525 550
BlgRNers LOAD (M W)
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Big Rivers

Delta Wing® Static Mixers
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Firing and Draft System Variations

PLANT 3

Burner NOx Test 1

600

550 -f

500 -f

450 +

NOX, ppm

400

350 -

800

Big Rivers

40 50
Width, ft.

Inlet variations of flue gas
composition

Load and burner group
dependent

Mix prior to ammonia
injection

Slide 14





BigRivers

Results of Poor Mixing

Slide 15





Ammonia Injection &
Flue Gas Mixing

/

NH, Injection

Econ Qutlet Catalyst Inlet

670
670

620
@
g 6 g
£ :
= ] 570
g 50 2
5 &
) 4.5
= 520 4.5 520
3 [=)
=) S <) 1.5
S = 1.5 2
e < Duct Depth « 2 Duct Depth
@ 2 0
[=)}

e
=N

12.0

Duct Width

<
o
=

15.0

Duct Width

15.0

BigRivers
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Largest US & Worldwide Experience

45,000

40,000

35,000

30,000

25,000

SCR Mw

20,000 OAqueous
OAnhydrous
15,000 B U2A

10,000

5,000

Big Rivers
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Delta Wing® vs. Injection Grid

* Many fewer injection points * Grid of 100+ injection points
(1 per Delta Wing) e Continuous tuning
* Ease of Tuning / Reduced throughout load range

Startup / Simpler Operation
* Minimal Maintenance

Big Rivers
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Babcock Power Turbosorp®
Flue Gas and Solids Path Diagram

Internal Solids
Recirculation
Enhances
Reactions

Turbulent Reactor —»
Mixing
HOK / ACI

Hydrated Lime

Water Recirculated \
ecs"m:‘e High Solids
No Slurry Handling ° Recirculation

Disposed

Flue Gas Only Solids

Big Rivers
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/High Reliability

> All subsystems
redundant
> No mechanical mixing of

abrasive fly ash
\

/Maintainability

> Subsystems in easy,
safe, well-lit areas

> All subsystems

isolatable from flue gas
N

/Easy Operation

> Continuous load
following

> No reactor balancing
or removal from

service required

N _/

BigRivers

\..\"

Simple Design

» Solids introduced
above venturi

» No erosion resistant

materials required

Turbosorp® System

Easy Operation
> All materials handled in

_/

\controlled reactor

Simple Design I

> Carbon steel reactor
> Controlled fluid

mechanics, no internals

_

> Independent water and
lime feeds
» Optimum control of

stoichiometry

\to 99%

Operational Flexibility\

approach temperature and

> Operational flexibility, no
coal sulfur limits, removals

%

™

dry phase

> All water injected in

_
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Meets Proposed Utility MACT

Emissions Limitations for Coal-Fired and

Solid Oil-Derived Fuel-Fired EGUs

Turbosorp®

Existing Coal-Fired BPE CDS
i ! BPE CDS
Subcategory Unit Designed for Measured Performance (%)
Coal > 8,300 Btu/lb Performance
Total SO,| Ib/MMBtu 0.200 0.065 95 - 98%
Total SO;| Ib/MMBtu - 0.0012 97%
HCI Ib/MMBtu 0.0020 0.0015 97%
Total PM | Ib/MMBtu 0.030 0.0048 >99%
Hg Ib/TBtu 1.000 0.021 >96%
HF Ib/MMBtu - 0.0008 95 - 99%

BigRivers
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The Turbosorp® Design Provides

* Turbulent Reactor Mixing * High Solid Recirculation from
— High localized apparent reactor Fabric Filter
stoichiometry — Low overall system stoichiometries
e Internal reactor solid recirculation — Multiple exposure and wetting

— No limit of recirculation due to
approach to saturation

* High flue gas solid contact — Product recycle introduced above
— Reactor solids rewetting venturi

— All dry product handling, no slurries

» Reverse wall flow reducing sneakage

Turbosorp® Circulating Dry Scrubber Reference List 10/2011

i i S0O2 Removal . Date of

PLANT Unit Capacity (MW) Efficiency (%) Reagent Startup
Deerhaven Unit 2 238 >95 Quick Lime 2009
Mt. Tom 155 >95 Hydrated Lime 2009
Westover 90 >95 Hydrated Lime 2008
Greenidge 115 >98 Quick Lime 2006

BigRivers
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Turbosorp® Development

* Modeling at Alden Laboratories in Holden, MA

— Dual Vessel Operation:

* Objective
- Prove the operation of a dual vessel Turbosorp after a single source

- Verify bed in one vessel is not impacted by vessels in parallel
operation

e Results

- Operation / Excursions of one vessel has no impact on operation of
parallel vessels

e Conclusions

- Controlling the vessels operation on delta-P from inlet to outlet
controls the bed

BigRivers
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Wet SO, Scrubbers

Single Towers to 1000 MW

* New, Retrofit, Upgrade
¢ Limestone or Lime

* Saleable (or stabilized) by-product

* Single Loop Design

* Range of vessel materials
—  Concrete-Lined (Tile, PP)
— Alloys (solid / clad /wallpaper)
—  Carbon Steel-Lined (RL, FG, Tile)
— FRP

* Wide range of fossil fuels
—  Bituminous coal
— Lignite
— 03to6%S

* >99% SO2 capture efficiency
* High reliability (99% availability)
* Over 12 GWs in operation

BigRivers
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Reference List

Completed WFGD Projects

Guarantee
Date Notice to SO2 Removal
Client MW | Completed | Proceed Efficiency
Ghent Station Unit 1 E. On 550 2009 2006 98.5%
Warrick Station Unit 4 ALCOA 320 2008 2005 98%
Cholla Unit 4 3 2008 0.15 Ib/mmBTU
Warrick Station Unitsfill il | CT I < ] (DAL [Nl 98%
Warrick Station Units 2 98%
Warrick Station Units 3 98%
Ghent Station Unit 4 98.5%
Ghent Station Unit 3 98.5%
Cross Unit 4 Santee Cooper 2006 97%
Huntington Station Unit 2 PacifiCorp 455 2006 2005 95.6%
Cross Unit 3 Santee Cooper 600 2006 2003 97%
F. B. Culley Units 2 & 3 Vectran 370 1994 1991 98%

BigRivers
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BPElI WFGD Technology Advancements

* First BPE| WFGD in US - Duck Creek (1972)

* First Installation of 2-Stage Mist Eliminator — Heilbronn 7
(1985)

* Patented Oxidation Air Injection System with Ekato -
Gersteinwerk (1987)

* First Single Absorber > 500 MW - Herne IV (1989)
* First Installation of Bi-Directional Nozzles - Culley (1994)

* First Combination of Wall Rings and Bi-Directional Nozzles -
Culley (2004)

* Existing WFGD System Upgrade Achieves >99% SO2
Removal - Trimble County (2005)

* BPEI Designed WFGD Retrofit Achieves >99% SO2 Removal -
Ghent 4 (2008)

Indicates Industry First

BigRivers
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BPElI Approach

New, Retrofit or Upgrade

* Maximize Liquid Surface Area
— Bi-Directional Nozzles

— Higher Number of Smaller Droplets for Same Pump Power

* Spray Zone Design Intersection
— Collisions Generate Fine Mist

— Fresh Surface & Smaller Droplets (More Area)

e Utilize Wall Baffles to Push Gas into Spray Zone
— Increase SO2 removal efficiency by up to 3%
— Reduce L/G by greater than 20%

— Negligible increase in gas-side pressure drop

Enables BPEI to Provide High
SO2 Removal Performance

BigRivers
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CFD Modeling with Droplets

Full cone nozzles on rim and no wall rings

nozzles Zles H

Big Rivers
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Spray Nozzle Design and Selection

¢ Bi-directional nozzles used on
lower layers

* 120 degree spray interior, 90
degree spray at wall

* First application of bi-directional
at Tiefstack in 1992 retrofit

* First original equipment bi-

direction by BPEI at Veciren
Culley Station in 1994

Big Rivers
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BigRivers

WFGD Wall Baffles
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WFGD Development

Continuing goal to increase absorber performance
while reducing overall system cost.

For example...

15,000 T

14,000 -+

13,000 +

12,000 1 Pre 1994

11,000 +

System Power Consumption, kW

]
i Post 1994 :
10,000 + I
L |
9,000 I Current :
|
8,000 !
r |
7000 e e )
94 95 96 97 98 99 100

50, Removal Efficiency, %

BigRivers

Slide 32





Why Upgrade FGD Systems

* Improve SO, removal at low capital cost
* Improve unit availability

* Sell additional allowances

* Produce saleable products

* Lower operating/maintenance cost
— Scaling
— Plugging
— Erosion/corrosion

— Energy consumption

BigRivers
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Approaches to Upgrades

* Mechanical
— Improve gas flows
— Maximize mass transfer
— Improve distribution in vessel
— Make full utilization of equipment

— Modeling with droplet effects

e Chemical
— Control solids

— Oxidation

* Sulfite/sulfate ratio

* Metal ions, halogenides, blinding

— Water balance

BigRivers
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Primary FGD Upgrade Solutions

* Improve gas to liquid contact
— Bi-directional nozzles
— Wall baffles
— CFD modeling with droplets
— Header arrangements/nozzle locations

* Enhanced gas distribution
— Wall baffles
— Turning vanes
— Physical and CFD modeling

* Enhanced oxidation
— Modeling
— Chemical analysis

* Lime/Limestone preparation

BigRivers
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BPE Upgrade Proven Capabilities

e Increased removal efficiencies achievable with minimal
pressure drop increase.
— Achieved > 98% removal

* Bi-directional spray nozzle improve gas-liquid contact
without pump modifications

* Low oxidation air level proven acceptable with high level of
oxidation (1.8 to 2.0 stoichiometry) with good distribution.

* Inlet duct design important for buildup
— Arrangement
— Size/velocity of gas

Big Rivers
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BPE FGD Upgrade Experience

¢ |G&E KU Trimble Unit 1

* One boiler feeding Four WFGD
absorbers 560 MW

* WFGD supplied by CE (~1985)

*Vectren, F.B. Culley Generating
Station Units 2 & 3 - 390 MW

* Two boilers feeding one WFGD
System

* WFGD supplied by BPEI (1994)

Big Rivers
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BPE FGD Upgrade Experience

Continued

*Cross 1 & 2 (early 1980’s)
— Unit 1 GEESI 540 MW
* Upgraded 1990
e 2+1 absorbers 4 spray levels
— Peabody #2 560 MW
* Upgraded early 1990’s
* Converted to forced oxidation
* 3 absorbers 4 spray levels
— Eastern Bit
— Lined vessels

°*Coal Creek 1 &2(1979)
— Lignite 500 MW each
— 1979 CE open tower FGD
— Bypass for stack reheat
— 4 vessels per boiler

BigRivers
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Culley 2005 SO, Removal Results

v&early Ave (98.6%)
30 Day Rolling

v\24 Hour Rolling

Yearly Ave Sulfur Content ~7.25 Ib SO2/MMBtu

v\NSF{ Consent Decree/BPEI Guarantee

BigRivers
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Trimble Upgrade Results

Long Term Performance

’03 - 05 Ave = 0.31 (160 ppm)

Limit = 0.17 (90 ppm)

Design = 0.11 (55 ppm)

Post Upgrade Ave = 0.055 (28 ppm)

BigRivers

NOTE: ppm @ 3% O, Slide 40





Cross FGD Enhancements

* Decrease limestone particle size
— 75% pass 325 mesh to 90% pass 325 mesh

* Improve dewatered product
— Upgrade gypsum to cement grade
— Replace agitators
— Add more oxidation air to unit 1

* Improve gas distribution/mass transfer
— Optimize nozzle locations - headers in good condition
— Change to bi-directional nozzles
— Increase nozzle angle
— Hydraulic control of gas distribution

e Full cone nozzles on wall

¢ No wall baffles - lined vessel

BigRivers
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Cross FGD Performance

Current Current | BPEI Design
Operations | Operations
W/O DBA With DBA W/O DBA

Cross #2

SO, ~ 83% 87% 21%
Removal

Cross #1

SO, ~ 87% 21% 96.5%
Removal

BigRivers
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Coal Creek Upgrades

e Bi-directional nozzles

* Wall gas direction baffles
— Model and test 12 inch and 18 inch designs
— Confirm modeling work with field test

*Improve gas distribution between vessels

BigRivers
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Simulations with Droplets

without baffles with baffles with 50 % baffles

11.8 mbar 15.3 mbar 13.1 mbar
(4.74 in wg) (6.14 in wg) (5.26 in wg)

(12.4 mbar measured)
(5 in wg measured)

6.0 mbar spray zone 9.0 mbar spray zone 7.2 mbar spray zone
2.4 in wg 3.6 in wg 2.9 in wg

BigRivers |
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Coal Creek Test Data

Base Line Test Upgrade Test

Data

Gross MW 575 576

Gas 330 339

Temperature °F

Inlet SO 1.97 1.88

Ib/MMBfu

System Pressure 5.0 6.1

loss (iwc)

Percent flue gas 21% 17.6%

bypass

Vessel SO, 94% 98.95%

removal

BigRivers

Slide 45





BPEI High Efficiency Absorber
- ™

Inlet Flow Distribution

% <

Tower Flow
K Distribution /

Slide 46
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Proven Performance

E.ON Ghent Units 1,3 & 4
Commissioning Results

* $§O2 Removal & Reagent Utilization

— Met Design Utilization (97%) at Design
Removal (98.5%)

* SO2 Removal Control
— Held = 0.5% of the Set Point
— pH Override Limits Pump Cycling

* Gypsum Purity & Oxidation
— Met Purity at All Removals from 97% to
9990,
* Pressure Loss
— Met Pressure Loss at Full Load

BigRivers
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BPE Evaluation of NO,

Big Rivers Plants

Big Rivers Electric Corporation

Kentucky

Coleman D B Wilson HMP&L Station 2 RD Green Robert Reid
Boiler ID 1 2 3 1 1 2 1 2 1
Capacity (MW) 205 205 192 566 200 205 293 293 96
Capacity Factor (%) 65% 60% 73% 76% 78% 77% 54%
SCR Equipment On Site? Riley
SCR Comm. Op Date 5/4/2004
BPE Est of Current
Removal (%) 90%
EPA 2010 NOx Emissions
(tons) 1858 1585 2044 934 460 418 2050 2168 512
CSAPR NOx Allocations
2014 (tons) 841 842 1146 2645 916 944 1437 1453 160
Additional NOx Removal
Required by 2014 (tons) 1 01 7 743 898 -1711 -456 '526 61 3 71 5 352
Minimum NOx Removal %
per Unit 55% 47% 44% 72% -99% | -126% 30% 33% 69%
Upgrade / Retrofit NOx
Removal (%) 90% 100%
Future Estimated NOx
Emissions (tons) 1,858 1,585 2,044 934 460 418 2,050 217 0
Ultimate Parent 2010 NOx
Emissions (tons) 12029
Ultimate Parent 2014 NOx
Allocations (tons) 10384
Ultimate Parent NOx
Future Emissions (tons) 9566

Credits Required to Meet
CSAPR

BigRivers
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SCR at R.D. Green

* Current NO, Emissions at R.D. Green Unit 2:
— 2,200 tons annually
— Averaging 0.22 lb/MMbtu

* Combined Big Rivers NO, Emissions:
— 12,000 tons annually
— 10,142 tons annual allocations
— 1,932 Emissions reductions (by 2014)

* Future NO, Emissions at R.D. Green Unit 2:
— 2,200 tons annual emissions (2010)
— 1,400 tons annual allocation (2014)
— 90% SCR / Emissions are approx. 235 tons
— 1,932 Emissions Reduction
— Complies with CSAPR rule for Big Rivers NO, Emissions

NOTE - SCR can be installed at Green Unit 1, Coleman 1 or 3 to Comply with
NO, emissions for CSAPR

BigRivers
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BPE Evaluation of SO,

Big Rivers Plants

Big Rivers Electric Corporation

Kentucky
Coleman D B Wilson HMP&L Station 2 RD Green Robert Reid
Boiler ID 1 2 3 1 1 2 1 2 1
Capacity (MW) 205 205 192 566 200 205 293 293 96
Capacity Factor (%) 65% 60% 73% 76% 80% 86% 54%
FGD Equipment On Site?| Siemens | Siemens | Siemens| Weir Ar.nerllcan Ar.nerllcan
Air Filter | Air Filter
FGD Comm. Op Date  [12/31/05]|12/31/05(12/31/05| 11/1/86 12/1/79 | 1/1/79
BPE Est of Current
Removal (%) 93% 96% 92% 91% 95% 95% 98% 98% 23%
EPA 2010 SO2
Emissions (tons) 2297 1205 2607 9095 2093 2093 1216 949 4525
CSAPR SO2 Allocations
2014 (tons) 1150 1150 1226 3614 1251 1289 1964 1771 219
Additional SO2 Removal
Required by 2014 (tons) 1147 55 1381 5481 842 804 -748 -822 4306
Minimum SO2 Removal
% per Unit 96% 96% 96% 97% 97% 97% 97% 97% 96%
Upgrade / Retrofit SO2
Removal (%) 96% 96% 96% 98% 0% 0% 0% 0% 100%
Future Estimated SO2
Emissions (tons) 1,270 1,077 1,376 2,079 2,093 2,093 1,216 949 0
Ultimate Parent 2010
SO2 Emissions (tons) 26082
Ultimate Parent 2014
SO2 Allocations (tons) 13634
Ultimate Parent SO2
Future Emissions (tons) 12153

Credits Required to Meet
CSAPR

BigRivers
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FGD at D.B. Wilson

* Current SO, Emissions at D.B. Wilson:
— 9,100 tons annually (2010)
— Averaging 0.50 Ib/MMbtu

e Current Emission Controls Installed:
— Weir FGD achieving 90% SO, removal

e Combined Big Rivers SO, Emissions:
— 26,000 tons annually (Existing FGD on all units except Reid)
— 13,600 tons annual allocations
— 12,400 Emissions reductions (by 2014) - Nearly 50% reduction

* Future SO, Emissions at D.B. Wilson:
— 9,100 tons annual emissions (2010)
— 3,614 tons annual allocation (2014)
— Upgrade FGD to 98% removal / Emissions are approx. 1,820 tons
— 7,280 Emissions Reduction

NOTE - Retire Reid Plant to Comply with SO, emissions for CSAPR

BigRivers
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Sorbent Injection

* Delta Wing® / Modeling
Benefits:
— Better Mixing
— Minimized Hydraulic Diameters
— Reduces Reagent consumption

BigRivers |
ELECTRIC CORPORATION Slide 52





Mercury Control

*Sorbent injection
(Activated Lignite HOK®)

* Integrated solutions with
NOx/SOx/PM

*Delta Wings/Modeling

* Mercury Removal Experience
— Coal-fired power plants
— Waste-to-energy plants
— Sewage sludge disposal plants
— Co-burning facilities

— Steel mills

BigRivers
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Quality Low Cost Activated Carbon

* Competitive price

* Secure supply
— Own source
— High production capacity
* HOK® unireated and impregnated

— Only sold on a virgin product basis

* Product quality

— Stable product quality, low ash content

* Exclusive agreement with RWE Power of Cologne, Germany
— Activated Lignite HOK® Technology
— North American market

* RWE has over 30 years experience in handling HOK® in
environmental technology

BigRivers
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Multi-Pollutant Air Quality Control Systems

* Single source/one contract from the boiler/firing system to the stack

* Simplified contract execution - one primary point of contact; one
schedule

* Over 30 years of scrubber technology experience

* 40,000 MWs of SCRs in operation, under construction or under review
* Porifolio of mercury removal technologies

* Experience integrating particulate removal equipment into AQCS
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Reducing Emissions
Not Quality nor Performance

* Industry leading removal efficiency
— NOx, SO2 and Hg

* Experience and installed base
— SCRs - 40 GWs plus
— WFGDs - 12 GWs plus
— CDS - 4 installations in the US

* Multi-fuel environmental solutions
— Coal
— Biomass
— Waste-To-Energy

BigRivers
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Project Management Excellence

The Foundation to Client Satisfaction

Big Rivers
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PROJECT MANAGEMENT PLAN

* Scope of Work Definition

* Project Scheduling Plan

* Cost Control Plan

* Quality Control and Quality Assurance Plan
* Communication Plan

* Risk Management Plan

* Start-Up and Commissioning Plan

o Site Safety Plan

Big Rivers
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* Alcoa ALCOA
. ALLIANT
* Alliant Energy ﬂ ENERGY.

e American Electric Power Co.

Detroit Edison

e Detroit Edison Co. S ——

* Duke Power P @ Encray.

* LG&E KU IGE K

e Mirant \

e Santee Cooper

ﬁPSantee Cooper, POWER
* Texas Utilities
* Wisconsin Electric Power Co. Hiksconsm Elacin
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Client / BPEI Technology S

ystems

WFGD
Systems

SCR
Systems

Total BPEI
Technologies /

Projects

1. AES - 2 4
2. Alcoq, Inc. 4 - 4
3. AEP - 25 25
4. Detroit 3 3
5. Dominion Energy : 2 2
6. Duke Power - 7 7
7. LG&E KU 4 7 11
8. GenOn 5 5
9. PPL - 2 2
10. Santee Cooper 2 6 8
11. SCE&G 3 - 3
12. Suez Energy - 1 2
13. Luminant 2 2 4
14. WE Energies - 6 6
TOTALS 15 68 86

BigRivers
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BPE Modular Design

Delivers Quality to Site for Reliable Performance

Big Rivers
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BPEI vs. Competitor

BPE Modular Fabrication vs. Competitor Flat Panel Delivery

BigRivers
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BPEI vs. Competitor

BPE Turning Vanes Installed vs. Shipped Loose and Field Installed

BigRivers
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BPEI vs. Competitor

BPE Modular Ductwork Complete w/Test Ports Installed vs. Parts to be
Field Installed

BigRivers
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Big Rivers

Modular Baghouse Design
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Modular Baghouse Design
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Process Water - Injection Skid
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Modular Lime Hydrator
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Erection Impacts Of Off-Site
Modularization

* Modularization impacts
— Safety
— Reduced erection time
— Reduced field labor
— Improved quality control
— Improved fit up
— Better lay down & inventory control

— Reduced field erection labor

Erection contractors state Babcock's
modularization reduced site cost by

20%

BigRivers
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Certainty of Outcome

Thank You
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Low NO, Burners

BigRivers
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VS III™ Low NOx Burner
for Wall Fired Boilers

Technology Overview
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Low NO, Venturi Series Burner Utility
Experience for Wall Fired Boilers

* Supplied > 2,300 LNB'’s (30,000 MW Capacity)
— RILEY boilers
e 65 Units =810 Burners 36%
— B&W boilers
e 33 Units =1,215 Burners 549%
— FW boilers & others
e 15 Units =300 Burners 10%
* Unit capacities up to 1300 MW
* Burner Heat Release up to 260 MBTU/hr

* Coal Types - Lignite, Sub bituminous, PRB, Bituminous, Pet. Coke blends,
India high ash coals, biomass/coal blends.

BigRivers
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The Latest Generation of RPI Low
NOx Burners - VS [II™

* Secondary Air/Tertiary Air flow
split control o minimize NOXx

e Automatic Shroud to control
Windbox/Furnace dp

* Tunability of all 3 air zones (PA,
SA, TA)

* Coal spreader used only for
specific applications

* Minimal Maintenance
e SRb > 0.90
e Air Flow Measurement

* Superior Mechanical Design w/ Long
Wear Life (4+ Years on bituminous
coal)

Big Rivers

VS III™ (Venturi Series) — 2011 and
beyond
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Low NO, VS IlI™ Burner Capability

* Typical NO, emissions, wall fired (Bituminous coal)
—0.35-0.38 Burners only 60 - 65% reduction
—0.25-0.30 Burners & OFA 70+% reduction

* Typical NO, emissions, wall fired (Sub-bituminous coal)
— 0.15-0.18 Burners & OFA

* LNB (e.g., B&W XCL, FW PF/SF, FW IFS, B&M/P&l) Upgrade Mods.
— 10 -15% NO, reduction & improved operations

* CO emissions < 100 ppm + BL

BigRivers
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VS 1™ Burner Low NO, Coal
Nozzle Design

Coal Head with 180°

Ceramic Tile
\. -Flame Stabilizer Ring

Ceramic Kicker
\. 2low NO, emissions
> Reduced slagging
3607 Ceramic Tﬂe\ «Ceramic liners for long life
Nozzle Extension ] piece venturi design
\. *Anti-Roping Device and

Ceramic Kicker for improved
coal distribution.

eConformaClad® wear

protection
e 310 Stainless Venturi with Anti-Roping Device :
ConformaClad Protection on US Patent App .Up to 6+ yearS hfe on PRB
Entrance Surface #12/112,571 Coal
ePatent 6,474,250

\ FSR with
ConformaClad

Inside Face

BigRivers
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Effect of RPI's Anti Roping Device
Based on CFD Modeling Resulis

Original Riley Coal Head Riley Coal Head w/ AR Device
Isosurface showing heavy coal particle No coal roping exists downstream of the
concentration or “Coal Roping” nozzle receiving chamber

/\
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NOXx Emission Correlation
Parameters

NOx =1 (BAHR, SRy, XS, N, FC, VM, NOx Index)

0.5
BAHR = Basket Area Heat Release 5
Mo
SRy = Burner Zone Stoichiometry S 041 . .
XS = Excess Air 3 |
=z 03
N = Nitrogen Content § R° =0.9852
@ 0.2
FC = Fixed Carbon §
VM = Volatile Matter 0.1
NOx Index = FC/VM * (1 + %Nd) 0 ‘ | ‘ | ‘
0 0.1 0.2 0.3 0.4 05 0.6

Calculated NOx, Ib/MBtu

BigRivers
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Big Rivers

Typical Venturi Series Burner

Installation
Shown w/ coal spreader

installed

Coen Fiber Optic
Main Flame Scanner
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Typ

ical Venturi Series Burner
Installation

Coal Nozzles
Burner Modules
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Venturi Series Burner with Blu Ram
Refractory Throat
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Venturi Series
Burner
Flames

340 MW front wall
fired Foster
Wheeler boiler
burning Bit. coal

Big Rivers
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CFD Modeling

BigRivers





Experience

CFD at Babcock Power Inc.

e Riley Power Inc purchased license #7 of FLUENT in 1984 (currently over
5000 worldwide)

e Extensive in-house expertise

e CFD modeling is used extensively in the design and implementation of
NOx reduction technologies in utility boiler applications

e Wide variety of projects for Utility, Environmental and Power
Generation customers

e Used for burners, furnaces, coal pipes, mills & classifiers, SCR duct work,
scrubbers, etc.

BigRivers
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CFD Burner Modeling

Contour of Stream Function Velocity Profiles

Temperature Profiles O2 Profiles

BigRivers
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CFD Furnace Modeling

CFD Model — Wire Frame Temperature CO Emissions
=SS T
FEGT_
Plane [
AL 7T
< [ 17 -
Biam
-

i
i
|
A

OFA Ports Plane

T
NN

AN

Wall-Fired Furnace Example: 365 MW Unit - LNB & OFA — PRB Coal
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He will be including a short presentation on BPI( Rileys) LO NOx Burners. If you have any questions or
require more information regarding any of the Babcock Companies,Products or Services before my next
personal contact. Please contact me at your earliest convenience.

I__vomoyking forward to working with you in the future.

khkkhkkhkhkkhkkhkkkhkkhkkkikk*kx Thlnk BeforeYou Print******************************

This e-mail and any attachments are intended only for the named
recipient(s) and may contain information that is legally privileged,
confidential and/or exempt from disclosure under applicable law. If you
have received this message in error and are not the intended recipient(s),
you may not retain, copy or use thise-mail or any attachment for any
purpose or disclose all or any part of the contents to any other person or
entity. Any such dissemination, distribution or copying of this e-mail or
its attachmentsis strictly prohibited. If you are not the intended
recipient(s), please immediately notify the sender and permanently delete
this e-mail and any attachments from your computer.
http://www.babcockpower.com

khkkhkkhkhhkkhkkhkhkhhhkkhkhhkhhkhhhkhhhkkhkhhkhhkhhhkhhhkkhkhhhkhhkhhhhhkhhkhhhkhkhkhhkhhkkhkhkkikkhkkkkk*x*%



