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2011 HIGHLIGHTS

e Record-breaking attendance: over 20,000 attendees from 92 countries
+ 1,200 exhibiting companies

+ 27 international delegations

* 200 Industry experts

s 39 Conference sessions

* 12 Tracks

e 10 PDH credit hours

s 2 Co-located events

Click here to view the 2011 Papers of the Year winners
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dp ZOLO Laser-based Sensing

TECHNOLOGIES, INC

A multi-colored laser beam that measures
— Temperature

What - 02
—H,0
Data — CO
Why — NH3
Sumw el C02
Questions @ N02

simultaneously, along the path of the beam

Bl 3-2 &4 2 e 55 5k [11]



Laser-based Sensing

% CO = f( Pabs / P)

Pabs

~—

Power

Wavelength

T

B33 %CO ¥ d &5 (Pabs/P)A 457 % [11]

Z O L O Combustion CAT Scans

TECHNOLOGIES, INC

OKO

CAT = Computer Aided Tomography

How
Data ¥
Why i ?/é
sSummary i\ e : .
Questions USing a grld of
Ny laser beams,
’ _ create
‘combustion CAT
Computer scans’
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3-3  Air Monitor IBAM™ Probe % # i & @ B 2

| M AIR °
0., =C1096- 4. | v | Pacsa (1) l FLOW l 28=72
q‘il pa(.'rr.'m’ : p.\'.‘d
Where
C : Calibration coefficient (-) Total Static
. 2 Pressure Pressure
A - Flow passage area (ft
- oW p‘f“dg(’ area (ft) Probe ! ! Probe
AP, : Dynamic pressure head i |
(pu/2) (iwe) T 4
Pw  * Air density at standard 1 AP
conditions in Ibm/ft * ¢ -

(T=68 °F and P,=14.7 Psia)
Paemar + Adr density at actual

conditions in Ibm/ft’

B 3-5 IBAM™ Probe % # in B R R B E R R [13])



Shroud

Open
(%) ., |
SA
Damper SHROUD
Open
(inches)
., Ta (inches) IBAM Swirl Wane Length at Fully Open Position (0 Deg.]
L_I | Probes
i
| f
BUlil TA Flow
I i || N, ha {inches)
: pa ! +
! I
SA Flow r
_— - hisa
(0.5 x h)
(MIN)
Burner Axis

1.00
——SA Flow
— —TAFlow /: -
0.90 ——— T T
=
=
R
S 080
8
=)
8
£
£ 070
= 7
[
0.60
U.EA:I T T T T T T
1.0 15 20 25 3.0 35 40 45

® 3-7 IBAM™ Probe p* ip| ® & ¥ # ( Calibration coefficient) [13]
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Bt o PIATACR] 37 4T 0 AR R B 2 Phe 2 F @ E o

ifw}zr? BT R 31200 B [14] 0 H ¢ B RGES A
KADSTRT R FIFLZE T ¢ 45 ABB Alstom’ America
Boiler Manufacturers Association(ABMA) - Aerofin - AMCA
International - American Welding Society(AWS) > American Piping
Products » American Wind Energy Association(AWEA) » ANSYS »
ASME - Allegheny Technologies Incorporated(ATI) » The Babcock &
Wilcox Company(B&W) » BECHTEL > Biomass Power & Thermal »
Burns & McDonnell-Burns & Roe Black &Veatch> C.E.M. Solutions -
Clyde Bergemann Power Group » COAL-GEN - Combustion Parts >
Conco Systems » MHI > Doosan Heavy Industries & Construction >
Emersion Process Management » Engineered Software - Fuel Tech - Fuji
Electric - Gas Turbine World - GE Energy Measurement & Control
solutions » General Physics Corporation(GP) » Hitachi Power Systems
America > Honeywell » IHI Corporation - Ingersoll Rand > Invensys

Operations Management: Iris Systems- McHale Performance > Mitsubishi
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Power Systems Americas > Mobil Industrial Lubricants > Pacific Gas &
Electric Company > PennEnergy > PennWell > Plymouth Tube Company -
Power Engineering > PEi » Pratt & Whitney Power Systems > Renewable
Energy World - REXA > Rockwell Automation > Rosemount > Siemens
Energy - Toshiba International Corporation - Wahlco > Yokogawa
Corporation of America % % » = - REB#L-F0F F 74 FTH
FLREPR{FoFH s TEZHESF IEREFF 4 T
oM REAEL TR Al FUFERE PEEER
Babcock & Wilcox = & & %if}u;z o7 E 20 B i 1 gtk Focal Point

[15] &7 R itz 345 -

3-4-1 % & Babcock & Wilcox = & Focal Point & * #c %8

FocaIPoint_ ed [_ B LN
DCSs Control

Diagnostic Systems
= Emissions Grid

= Combustion Analysis

= Boiler Diagnostic Model /
= Dther Systems. | \ / ]

B 3-8 Babcock & Wilcox = # & iz i* #ic %8 Focal Point [15]
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e high CO conditions
£
|
effectively controls CO balow its target
-
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3-5-1 HRSG #%#% 414 (Cycling) # # & & ¢ 1= (Lifecycle
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R S RTINS e (Cycling) M ASTFIRE LR RET R

(‘H}
=
e
94
3
)
=g

2 FBR A hAL T4 R #
TaTRAS e 4R iR = e (Shut-down and Start-up ) > i e 18

Horxk 2 g FHBAAPE AEHL TR PR EFE 0 0B
3-10%75%F » 4% 2 4% @ FICycling ™ 4£ 34 ch— & 1 4% > BI3-100 if i 4£ 3¢
# B> k0 & 45 (1) 344 (PLAN) > 4oBr s 4 kg 4 enf £3
e ¥ 5t 4 H05% (Operation Profile) ~a& 2 44 i 4 o & &
FEPTOEE SN 2 S T AFTERE TR R (2)#%(DO) >

T Fw g 3] (PLAN) - dofsle it iz ~ @ TR~ T x
b g2 0 (3) A (CHECK) » e dl i i 4e 2 &2 5+ &P

Cycling and Lifecycle Management for
HRSGs ALSTOM

« Environment for operators of
Combined Cycle Plants
changes over the lifetime:

* E.g. Increasing share of
renewables often leads to
cycling of CC Power Plants

« How do these changes affect my

business?
« Was my HRSG designed for these
new operation modes? How far can | go?
« Can | maintain my reliability?
« How to optimize costs?

How to optimize asset performance with increased cycling?

B13-10 # 148 = F]Cycling¥ #F 34— & P %8 [16])
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2T REEFLES 0 (4) 78 (ACT) el iET A

~

BIE K SLD M X kg 2 A 0S5k £ AT T35 $I(PLAN)
EIFLR L o FF VA E 0 RIRERA S S (AT
W -

Cycling and Lifecycle Management for
HRSGs ALSTOM

ACT PLAN

+ Understand market
requirements and effect on
operation profile

» Develop understanding of
critical areas in function of
operation profile

+ Plan to monitor asset condition

Lock-in of improvements:

+Review asset mgmt
system performance and
continuously improve the
plan, based on changes
and lessons learned

+Propose opportunities:
upgrades or replacements

CHECK

+ Review results of inspection
and monitor for compliance

» Is Operation profile as
planned, if not, what could be + On Line Monitoring

the effects « Information and Risk
» Root cause analysis for management

identified issues

DO

Implementation of plan and
enablers:

» Off line Inspections

Ref.: PAS55: Asset management, by IAM/BSI

Pro-active approach to manage your HRSG integrity
B13-11 4% 1 = FICycling®: 45 34 9 3¢ [16]
3-5-2  Alstom’s HRSG #73%3+3r 4 [17])
SHETHHm 0 5 FURA AR e FICycling i & 2 B
Alstom = 7 44 v qcsih (HRSG) eimk2hiad — e % > & 8 eid
N R B A
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Alstom = 7 374 B 4 e w o dbYp 0 &4 5 OCC™ 5 Optimized

for Cycling and Constructability2 f #f- B <3 L %] s 1 22 Cycling:& 4 -

%

%A S22 4Ed 0 e e B]3-12470 o £ & § 2 (Harp )& & -k 44 (Header)
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3-5-3 Btk ot 100% 4 FAERliEdR 2 [18])

<

P EJOEE F W B0 COP G L RFTY 4 e o 4
£ BExEqFEAR[19] » & REEFFRR A 20 22014# 12 5 48
B d A E RN E L2 s X ET 4 o F (Ontario Power
Generation » OPG) % Fl/ st & F » # #-H 71130 » 4 3F 7 ) 4
A22TMWz2_ e s ke » ERTeC S 0 X AR g &V 2 Bas vl e » &
3R 4, “Pihf_' “t i Thunder Bay Station . iy > & 777 3 € #c 2 ¥t * 100%
A B %g k- (Wood Pellets ) e7% ¢ (2375 3+ % » &3+ F d OPG£2 Alstom
DB 0 B AR Y 100% Ak FOATARE R 4 il 2
"LH] & 7 OPG2006# B 42 B acplidstd 218 > L8 &
Nanticoke 2 Atikokan T g = 4 1& (7 p28 > e F]2% A T B 2 #8450
4 | % Ball-racesE mill  ( Nanticoke ) % Roll-races"MPS mill >

Thunder Bay Station=sRaymond style RPZ| % 3 #7% & » OPG3L 5 3 &
RBFFR -

Thunder Bay Station® x> £ 7 = 0% e > & 3048 o gp ¢ )
4 163 MW > 47 J 3K 3+ '&Western Canadian lignite#& % » p = 22 #
Powder River Basin & % - & B4bYppe ¥ 7 44 RP 7834 %% 1 >
Alstom = @t & ]2+ goNapervilless 2 = — BpIRF % 7 (Alstom

Raymond Pilot Test Facility ) - i {7 & H 3k Yop e Bipld > b % 1
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A % VR (Vertical Roller ) mill - #2 Thunder Bay Station & & =7RP 783
BT P H 2 e VR mill® o] pF# 77 B35 20w ) 5 RP 7834
H et o2 - o Alstome 7 RIERE P e 3R F & (Bowl rotational
speed) -~ # E/& 4 (Grinding pressure) ~ - =t & %%+t (Primary air to
fuel ratio) ~ ~» B EE 3 B B A & (Classifier vane adjustment) - 7|
HEFHE R 1L FH Sl > FH A BB TS TR
Bl SR FRAT R gHMA LA T I TG P o i
ANSYSeCFDH A4 178 % e B IR % » B8 a8 HR 5 = D
PCREA TRV AT A R M AR B R B TR K
SRR 0 AL AFHEPAER GRS FI R P FER G
A Fpk (6mmPr 15mm ) Rdsim B A oo SR B S A chie B A
EEIR G fdmo IR DmAE A G JRER 2B EL R AFY
T RAF o

2315 A AR B 5 A Gt [18])

Distribution Mesh Raw Material % Typical Product %
Through Through
4 100 100
6 99.52 99.82
10 97.96 98.18
18 73.64 87.14
140 6.32 10.94
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3-5-4 1300 MW %% 4 e e s iy s L 32 [20]

AL A R WP £ RAEPT 2 2 240 0 A1 4 5 1300MW John
Amos Unit3%: % % 0 » A W@ b iF it el 24 v+ i & p
G5 rr 8 o s 1L CO/MWHE 38 » 35254 38 * % KZolo
Technologies= @ 2L # E & 2 0, ~ CO~H,0% = i» E &R E RIK &

Z0loBOSS % Emerson = # 2_ Smart Process/& * #x %8 » i 3] ¥y

;‘-\
e

(\s.

B % ZEHACBI3-15977 0§ Shp B g SlciE 2R
ZoloBOSS ¢ £ B | Fl2- sc R L § B & 2 O,0COH,0% = >k & >
iBU TR € w4k s Smart Process. & 1t it B0l 0 e A&

L E AT SRR SAr kG F LR 0 BT 45 4 & KDCS

Bias DCS

Change of Boil
5= e Air & Fuel

Conditions

Optimize
Combustion

Combustion

Feedback :
EMERSON

[#13-15 ZoloBOSS+Emerson Smart Process ¢ 1 [20]
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S

oAl s s e g EA L Sl o2 B I F B EE 0
FIE R F Y P e

+%2.3 %2 %5 T e~ Zolo Technologies ~ Emerson 2

74 Bk Re 2% RBlack & Veatch2 @ (B&V ) A3 =1 42

7 > %Z0loBOSS¥ SmartProcessf & 2w » & Jf £ 8 2 74k YHIE 4

-\\

Boo gl i d B&RVI 2R R 17 0 RI3-165 P S 18
ZoloBOSSz & iRl % » BE7m AL IS R F (R T im0 530
Flm te L 2.3 F o PS4 32977 0 B *F TR0 T BMW (e i

46%) > MR AFFE 2 BHF L 1088% 0 2E T EE27

43@#%%’3’{5}7&’{&_‘&_ é_?ﬁoﬁiiﬁq J&{]#’%&:&7 ,‘4 ,E:'PQ

-\4-

d SmartProcessiy 411 iF > B4FpE R 2 O e v > 18 48 o ik4F

%

i 1 3F Rk L 0 B]3-17~3-18 5 ZoloBOSS £ SmartProcess & & & i@

Reduce area of high O, in center of furnace

Baseline

Tomography based on 4 hour averages.

B13-16 744 S -+ (2 ZoloBOSS £ Bl % % [20]
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£.3-2 i S B B

L

44 Al RE 22 1!
T XAy # L% A i

A7

[20]

Manual Balancing
Change vs Cha nge vs
Manual | Baseline Baseline
AEP : John Amos Unit3 Baseline |Balancing| (absolute) | (Relative)
Gross Load (MW) 1402 .4 1401.9 -0.5 0.0%
Net Load (MW) 1293.6 1298.1 4.5 0.3%
Auxiliary Power (MW) 108.8 103.8 -5.0 -1.6%
Heat Rate HL Method (Btu/Kwh) 10041 9953 -88 -0.88%
Heat Rate 10 Method (Btu/Kwh) 9932 9692 -240 -2.4%
Excess 05 (%) 3.6% 3.1% 40.5% -14.0%
NOx (Ib/mmBtu) 0.608 0.574 -0.034 -5.6%
CO (ppm) 10 10.6 1 6.0%
LOI E%} 2.0% 2.0% 0 0.5%
€O, Density (CO, Tons/MWhr) 0.984 0.967 -0.018 -1.8%

. . Price
Estimated Annual Savings Tons | (s/unit) | savings
Reduced Coal Usage {w/ HL Method) 35,500 560 52,130,000
Redcued CO, Tons (based on CO2/MWhr Density) 180,000 na
Reduced Ammonia Usage for SCR (lower inlet NOx) 600 5500 %300,000
Total Annual Savings 52,430,000

AEP — Optimizer “OFF-ON” Test 7/13/2011
Excess Air Split (Left-to-Right) : OFF 4% - ON 2%

Optimizer
Excess Air Split
L21% /R17%

W \,» ,\“m \\v uf

Wﬂl’ ‘n ‘ ' “ '5\

B 3-17 ZoloBOSS¥: SmartProcess % &

22

Transition period

Optimizer
Excess Air Split
L19% /R 17%




Precipitator Dept : > %:% reduced opacity w/ optimizer

Reduced fly ash

st — =reduced opacity
[ == |

Eecondary Primary /

Supateatar Surhoater
Balanced ¢ l Uniform | i)

Particulate

Economzs

Combustion Distribution T
IOk
’ .
\ / Elect‘ro‘statlc
] H e | Precipitator
Crposed, Walkree |4 T2 : wondary |
s, WrDmeEs (2 H

b Evenly distributed particulates
= more collected fly ash

B 3-18 ZoloBOSS¥: SmartProcess# & {58 it % [20]

3-5-5 pisgdinae e dldrs [21])

fjﬁw}zri‘ﬁ% [21) %253 F 2 % (R3-19) > HFHinAs w2

e A2 2 FA > o35 DR DA - BR EFI T F CEF D
COZ NOx#tx ~ 24 i ff A AL~ prgp fund £ 4 6 2 T 7>

EREQEAGAIDG S M B REFEE P AR

A/ - BITEgERE AL Ha > B A A &3 (Orifices) %

a8l (Adjustable valves ) # fe e8> AR 2 % o3 2 B g e o R

PR R e o dodR 2 [21]) F 8P E A1 (HBI3-20) o 5l

o nend g (Turret) @ ka0 i

IR

A\
=

413 1 2% 4 I CFDHER
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Riley Power Inc.
Coal Flow Distribution — The Problem

* Generic industry problem
* Lack of burner A/C ratio control
* The use of orifices to correct coal flow affects PA flow

L]

Poor distribution leads to:
— High UBC/LOI,
— High Excess Air Operation
— Elevated CO, NOx, etc
— Slagging & Fouling Issues
— Furnace Heat Input and O,/ Temperature Imbalance
— Reduced Boiler Efficiency
Increased Heat Rate

» Conclusion: Need method to balance coal flow distribution

Patent Pending

wwr babeockpow cr.co Copyright © 2011 Babcock Power Inc. All rights reserved. Proprietary and Confidential.

BI3-19 p @A w2 T o 42 2 B4 [21)

Riley Power Inc.

Prototype Installation

Cut Out Install New
Turret Turret

After Installation

Patent Pending

wrw bohenckpow " Copyright © 2011 Babcock Power Inc. All rights reserved. Proprietary and Confidential.

B3-20 51k %nend 5 (Turret) g1 21 [21])
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FEREtReNE 0 o ¥ L E PR A T fFenp g oBl3-21477 o

FUREREPIEE S PlAcBI3-22~B]3-23477 > A B BAD ¢ gl R

Riley Power Inc.

Coal Flow Distribution — The Solution

* CFD simulation confirmed that poor distribution can be
corrected with the device

CFD Results - Bafore and Afer Adjustment

-_ o Base Case
F T I_F T m After Adjustment]

Cod Flow, % Devialion from Average

10% —4
T Outletd Outlet 2 Outlet 3
-30%
-40%
-50%
Pipe
Patent Pending

Copyright © 2011 Babcock Power Inc. All rights reserved. Proprietary and Confidential.

B13-21 CFD¥ e 0 7 M @ B8 A 5 T 7 [21]

Before and After: Classifier A

Classlifer 63A B Coal Flow [ Classifer 63A Final Coal Flow Distribution

50% 0%

4% 0%
8 @
£ 2o 2 a0n
< o 08 T | | § TR A
g 2 g s T 0% FA roqurarunt
B fessssssesansinosnancos NN . oo iosinsinsinanns 5
T 0% - < 10n
E I £
o . . P o
= =
8 ipm & pm
& U -, o
E -20n ] £ -20%
£ R4 R8 R11 £ R4 R8 R11
T a0 T 3 a0
© amm 9 o

B0% -50%

Pipe Pipe

B13-22 » 3 BAN v % e wd £28%:c L T +14% [21])

25



oA ood £28%:c L 3 £14% A BEEB I v g R i A w0 Bl d £32%

4

Before and After: Classifier B

Classiier 63B Bassline Coal Flow Distribution ClassHer 63B Final Coal Flow Distribution
50°% 50%
4% 40%
& JNEH ¥TE &
B g o
- g o =
£ | e - L
£ £ oy B.5%
g —|| 5
2 o Baseling e o e |
: i~ ' -
g - waenaal g o —E.O%
z - —_— £ 20
& F4-20.0% F8 el T F4 Fg& Fi1
& -30% = -30%
8 8
-4 -40%
-50% -50%
Pips Pipe

B13-23 2 EBI v e f oA i d £32%:2 % 3 £7% [21])

3-5-6 BRI R L T B E 32 -B&W PGG’s EvenFlow™ [22]
g s g3 (Orifices) % 3 &R (Adjustable valves ) 3 %
FonAmnt iz R E - bR s B F R d F3-24[22]
T o3 bR s EFd R Ea cie - Ih gL i
B L % BTN BB RER 4 Y S R S

T FBBEAWX FFE - BE UAEHERN 0 R - IR EEA

\\\

FE L e E i SeEvenFlow™ > o ¥ 4 - 4o BI3-25%771 » KR
Al Al > B13-26 5 EvenFlow™ 3 § 15 > 4% 75 A i
954 TR T B An H55%~-20% o 17 % B EvenFlow™ 2 2 5 {4 > &

S T HI0% L o
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40
- 0 £
£ g
g 0 %
=
= —B=1 =
E -0 —B=0% <
El —B=08 E‘
(3] —B=07 E
-40 =
——8=08 L
——B=0%
-60 -100
0 1 2 3 4 5 0 1 2 3 4 E
Coal Pipes Coal Pipes

'a.a
-8

w{ﬁ 3
¥y

\, ~
i

” y T ——— L

— -——— — t N -

=, : ‘m - B
b S T — - - n . } R— et

——

e - — '

®13-25 EvenFlow™ 3% & 2 4 [22]

70.00

W Baseline
M Balanced

50.00

30,00

:::I-m-.!arr.--a.--

-30.00

Deviation (%)

-50.00

-70.00

B13-26 EvenFlow™ % ¥ {2 4 "% /i & 15 33

g5 [22)
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3-5-7 % & Ameren Sioux 1 Knowledge-based Optimization 5f £ [23]

o

A& TR o g F A B R (Ar Staging ) "E MUNOXEE 2%
NOx#z % F]m *% i< » e LOI¥rd /10~15% ( B]3-27 » %45 ¥ P Pl
RHCE o AR T - PORIGRERE ) M 4 $130~40% (RI3-28) -
TfRAS IR 0 TR E WB&W S P - B R M
£ FB&W 2 738 * H #14 E chFocalPoint™ & 14 1 #1048 » & 2 iR
# (Fuzzy Logic) % i 4vgk 5 4 ek i3 (¢ 348 ( Knowledge-based

Optimization Logic) & 72 L » 4 # BliE S % > 4oB3-28%777 »

T P ELOIGp b A SRR EE B R G e PR o

U1- 2003 LOI Data

100.00%

NOx=042

90.00% ==

80.00%

70.00% o--oe

60.00%

Lo

50.00% - e 4 : : i : : - euL-A

AUL-B

30.00% -

.. o A
20.00% )fg 2 .1 = o. e

.
10.00% 1{ g: .‘l . ol .
& .‘ .
a.‘.-:"' ¢ “

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 50.00% 70.00% 80.00% 20.00% 100.00%:

B3-27 7 % & e LOI# »efi-a) [23]



100.00% T
NOx=0.24
90.00%
-
80.00%
* & 4
* s . * . . .
70.00% o — x .‘
* a - a
" * LH - a * *
o] - . » . h *
- & ‘ 7
60.00% = . =
* . ] T * N
. M Y il A .
* i * *e e . & l‘ A
- & - - o
& Y & * -
- l.: PR * :i‘ M I ”‘\.'. o. .h‘ - N Lui-e
40.00% . e, M ylee 0 + ¥
a)t af e *';”" O el e b |t +
PR P N N L 0
“:4 ‘.I“nat.“.:.. lll.l H
30.00% __!_1_1H_“_ﬁ_*t_l l..i < - - . -
) hgbgln b L
ﬁni\'*’.." A‘:'lh“:'oli’ fae . ‘
&
ok . .'i. {4 4 . 1" L,
20.00% i P i'._.. L] hed -y & -
’ . N A b'."' s *
& & & b & A% 4 - &
o tat Lo :.“ :"" L +, 4 N *
- - *, - 4
10.00% e B
L oY . . .
0.00% T i
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% &0.00% T0.00% BO.00% S0.00% 100.00%
Lon
Fe 25N 4 ek Ui o 2% L7 bl
B13-28 7 # & B ec LS LOIR 225 [23
800
500 -
400
E 200 4 = Aside
g Waside
W Average
200
100
0.0 -

FocalPodnt OFf FocalPoint On

B 3-29 FocalPoint ON-OFF {4 LOI#: 22§25 [23])
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3-5-8 4YprR A B F i E IRk e L g B B anai 4R [24]

AL AR AHBE LR - BB G F IR ks etk
Yo B Bl R L o A K E B TR F B8 T A
d 19 ehDiamond Power IKZ 7 sk 4 B > Jp %R £ ¥ 7 124 Diamond
Power IK-WL Waterlances-k # % 4 Diamond Power HydroJet-k i #§
LB LR AR Rk AR S 5L E Rl
Hn T B8 e A B R AER BB K%k 5 Ry B - A AR
HA P FARARESL LAY - 7420 330 AN
Waterlances# HydroJet > B 7 & 2% 3 & » & [f2~4/] FFfcd - =< > i&

EEBFLERGH < kbR

6 it Z)7m (Quenchcracking) ~ g § " &R % B ¥ R ~ & T
% SFEGTE B & % {4 -

FF B&W2 7 Fla %5 - BéhR bt ¥ ks f3
Powerclean™ [25] » * 5 # 3mirirs b orat 500 e A B S R 2 K
AR E N S e » Powerclean™ p 1 — B4 i 4 52
# (Heat Transfer Manager™ » HTM) » # % 5 A48 23 ¥ 9
V2 B ety 0 3T R & anF i 280 B B 8 Emerson DCSHE B~ »
&2k 84515 Powerclean ™= v ;i % 4 7732 (Where) 2 e p5 (When)

ResZ2 34 f7oR % p A de 1 > B13-30 5% Powerclean™:& i¥ {5 £ #u g -k 2%
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%0 SE3B Y R (5> ok g d R w0 69100,000 LB/hr > T R

o4

3 60,000LB/hr » #4425 7~ 5 p Bgecf (R3-31) o

King Unit 1 Monthly Average Reheat Spray Flow

Poweridean n Aanco li

e

King Unit 1 Gross Heat Rate

- e
L.l ]
o man
wman

ERARARNNREREY

S et Hew Dt
il 2% [24])
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3-5-9 #MHrra TAL A 2 Fa TR 4 2 f o faRd [26]
A w TR e Fal TR EAETracy [27] 0 A5 E B4

P

e3San Joaquin Valley » 4 ‘e 2g 2 4 4 22MW > %3 5 4837 & Flik A~ %
TEREAEN MR 5 kA RE R E (1 water-cooled vib
grate) > 1990#12" 75 ¥:&E# > d PR BN T R AP 2

FALZ REM L2 R B REE S ¥ 4-5% 4 (R3-32

N

3 F3-33) 0 F R FI RaE 2 B R DAL
FI3-3453- 5 4472 SARIAD - o35 T A FAEE L RBLR B
Bk 5 R CORAER i AM AT ~ e « AH & 5

2

37»3‘%53::?&:?5:"““ *{m"r/{ ;,

N

FEFIE L 15% T ERAAE S

“.\

£ 300BTU/KWHhr » »x 5 224 & & o

Y 3%

“You only find oil if you drill wells. You may think you're finding it when you're drawing
maps and studying logs, but you have to drill.” — John Masters, Canadian Oilman

< Plant Performance Not Meeting
Expectations

— . - -

< Operations
<« Variable Costs
Revenues

0
o

.
o

Instrumentation Not Sufficient

+ Fuel Measurement Difficult

.

<+ Solid fuel flow difficult to measure
accurately

+ Biomass is doubly difficult because of
variation in heating value and
moisture

«

.
B
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“The pessimist complains about the wind, the optimist expects it to change,
the realist adjusts the sails.” — William Arthur Ward

Lack of Information Impedes Improvement _

.,
o

Uncertainty about Causes of Degraded
Performance

< Difficult to Employ Traditional Tools
< Investigation
< Corrective Actions

» Difficult to Take Action without the Right
Data

.
"s!

F13-33 FAL4 A4S @il 2 5 [26]

“We have a strategic plan. [t's called doing things.” — Herb Kelleher, Founder, Southwest Airlines

Watching the Key Numbers _

< Monitoring 80 Performance Data Paoints, such
as:

4 Main Steam Conditions

# Condenser Backpressure

4+ Fuel Moisture
4 Carbon Monoxide

<+ Making 15 Key Calculations to Derive Values,
such as:

# Turbine Heat Rate
< Boailer Efficiency
# Air -in-Leakage

% Air Heater Efficiency

B3-34 ## iy TAR K LT ALIE P [26])
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23758 BV Escalante 7 B 431 (TR R
4-1 Escalante 7 B4 4 [28])

Escalante & fi =3t £ R & = > #7& 7 # M F & = 4 (Prewitt, N.M)
AT ¥ - X 35 % 2 A (ALBUQUERQUE) @ = 4 90 v » § -
i H - 8 2 250MW %% 2% 2 o 7 Bed Burns & McDonnell 3% 3+ »
2% > Tri-State Generation and Transmission = o Tri-State G&T =
PREEIRHY20F5 T E2 e FOIRBRE REARDE S
(Colorado) ~ p # > #74c “ (Nebraska) ~ #7 % & & ' (New Mexico) -
B ¥ (Wyoming) % 4 - o Escalante & Bk = ie® B ¢ (e F 4-1-4-2)
+%73 120 tf 3 ‘%f Tk el 245MW ek VR 4 T K B o
EREF T AR AR S £ E S L2 P [29) s E LA
A# 5 K7 (Linerboard) o &=t %3 (AR B P ey AR BT fEURE

LR AR T SR RIS LF T - (BB Y 4-3)

Pe & 4-1 Escalante & Fu(Tower 4 382 %) R % 4-2 Escalante 7 B ("L %)% §E-Kki#)
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4-2 F TRF A2

TRE
o p
ERE
FRE

PR R
LR
TR K

i
F R
B
B g
0 g
3l b %
- T h %

FEk &

Ry

1980-1984
1985
$450 million
245 MW
2,560 acres
Lee Ranch Mine(3r & B % 37 & #)
450 feet
Underground wells
BIEF A FRGEEE (wet limestone scrubber system)
#% “,f T ¢ 95% SO,
% 3¢ B - = (fabric-filter baghouse) 99.9%
1800psig/1000°F/1000°F » 3"HGA # /& > 3600rpm
3 4p-18KV » 7 4 ;¢
20 % > Combustion Engineering %
5 &~ - roll-and-race type - CE %]
2 o023 5 :F > o VA 5% o America Davidson,Inc
2 po%i 5 Eo 3t % C-E/MHI Fan Company
2 ~(1*60%) > Hi HiE > ol h 5
2 ~*1009% - 2600gpm at 525ft total head

T T T

g &k & (BFPM) 1 5 (1 % * )*1009%3,4000gpm at 5064ft total head
&K R (BFPT) 1 5

e & 4-3 : Escalante § f %3 B = §
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4-3 Emerson #x i - B FA AN Fo 4] B 2 3 (R 5

5
)
=
2
R

W
—~
A
m
@
._*
—
&
H
&s
\“‘\ﬂ

Escalante 7 fq 7c1%:8 ## © 42:F 20 #

Bailey Controls Co.%* &4 41

Control System » # 2 &

La

PR

oy j%

\“‘\ﬂ

T O

N 2N
UGEA N
CO z

(LOD)iE % % B 4E -

& B8 A bR 2 T ATR T

2> &' Ovation™ Expert

Advanced Process Control (APC) Stochastical

Immunological Layer Optimizer (SILO)> jisgx * L ens 4540 4 1 47

ISelect Control Page Zoom Poke Recall Full

COMBUSTION OPTIMIZER 4001

SRR RoE )

MASTER NENU | TOTAL OVERVIEW ) TURB / GEN OVERVIEW

BOILER READINESS CONDITIONS

nes
DEMAND

12.1

FLUE GAS D2 SETPOINT
DCS OMD 2,
DPT BIAS

Bl 4-1 74 ig it = (Combustion Optimizer)

COMB. OPTIMIZER SYSTEM |  BURNER DAMPERS )
BOILER OVERVIEW )

OPTIMIZATION | \H

LEARNING ST

W7
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SCRB / BGHS 0'VIEW )

Help

|
DESELECT ;

IF




Y n TR 0 2R - SILO i i+ E(Optimizen) ¢

C"

S—

#3 5 (0% T~ b 45 £ /B (Windbox DP) ~ X *+ 7 % b F®(OFA
Dampers) ~ # 24 2 % b * (AUX air Dampers) ~ ¥4 72 5 & F® (Fuel air

Dampers) ~ 4% #% (Feeders) & - (%% B 4-1 ~ 4-2)

ISelect Control Page Zoom Poke Recall Full

COMBUSTION GPTIMIZER

BURNER DAMPERS 2405 T2 ) LOC ) COMB. OPTINIZER SYSTEM )
NASTER MENU ) TOTAL OVERVIEW ) TURB / GEN OVERVIEW ) BOILER OVERVIEW

SCRB / BGHS D VIEW )

STACK NOx

STACK NOx

A DUCT D2

B DUCT D2
D2

CONBLETION (PTIMIZER
02 SETPOINT
WINDBOX OP
DFA DAMPERS
AUX AIR DAMPERS
FUEL AIR DAMPERS

FEEDERS

Bl 4-2 WU PPy

4-4 sl it P2 ZoloBOSS 3 &R & it

Escalante & F¢ 73! :&% % <1 Zolo Technologies = & 2.
ZoloBOSS 7 s+l & 4 5t 3% A 5Lié * ¥ A R T Tk EA

T RREREF2ZERE HOZ2 OJ/COEXRZEIER ©
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A3 T % T 8-1/2F AL OFA + = % % 8 w2 (4%4) ~ & i 7]i%
R 3e BE 11T HEEL c WHRG X EwR Y 4445

4-6 5 %k ghdr fie & P4 4647 1 4B 4-3 977 o 1518 ZoloBOSS i § £
Bl BIp o 3 HEUE R g R BREL [ 3 Fen R (4 B 4-4~4-5) >
oL F A g vk R 7 % & APC SILO it B T pE w A bk

S RS L I TS SR G 3 SR T b

BR A4 BRI B E(ER) RS 45 MR BX E(F %)

{ conTROLROOM
i
I

| —

Fiber optic connections
up to 1000 feet from the boiler

5 4-6 EI AR Fl4-3 4 sk @ 4 R
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ZoloBOSS

File Edit View ©Operate Help

Measuring On Path 3 [~

2522 2709 2770 2575 2562 26685 2675 2619 2459
11.64 | 1z2.0¢ |12.21 1159 |1l.z22 |1il.e2 |1il.G2 |11.73 |lz.12
+.43 3.93 .50 3.63 4.31 4.07 3.60 3.97 z2.67

16025 | 20166 | 25617 | 13101 | 13152 | 14469 | 166569 | 14313 | 11413

Bl 4-4 T pE ST § R 2 10,/COMM,0 £ it i %

ZoloBOSS

File Edit View Operate Help
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12/12, Monday
Taipei -> Los Angeles (MH-09421 12/12 21:15-- 12/12 17:05)
Los Angeles-> LasVegas (AA-1198 12/12 20:20-- 12/12 21:25) [ & = ] @

A8 & H I o RS B LI - FRRRTR A Sk B 4 2 4 o 25 B35
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12/13, Tuesday
2011 Power-Gen Exhibition & Conference: Free Visiting

- ASAGER01 FLAARTHRE

12/14, Wednesday
2011 Power-Gen Exhibition & Conference: Special Technical Seminars
(Team Steel: Lunas Construction)
Las Vegas -> Albuguerque, New Mexico State (Southwest Airline, 20:30-23:05)
- RBAEMEAREBARSZIRF BERARB AT G
(4985 4n A B 42 Ao Lunas Construction 7 5 B i k)
- B b oy B R HE Ao AR 3 45 B AT A2 A B @3 M T 7Y K Albuquerque

12/15, Thursday
Site Visit to Tri-State Power Company's Escalante 250 MW coal-fired power plant
(Team Steel: Western Metals Recycling)
- ARBH IR DT Tri-State 2 5 2 Escalante ik &5
(448 4. 1] H 4 Ho Western Metals Recycling i 4M it )

12/16, Friday
New Mexico Renewable Energy Opportunities and Briefing
Albuguerque, New Mexico State -> Las Vegas (Southwest Airline, 15:00-15:35)
Las Vegas -> Seoul (KE-006, 23:40, 12/16-06:00, 12/18)
- ABFLEShMERTAHBLAERIARORTERASFBKEZEY
- F 4t Albuguerque 5 #% 3% = 4 87 4 ho 7 85 « RIE] B & 55 8y

12/17-12/19, Saturday-Monday
Las Vegas -> Los Angeles (AA- 1423 12/17 19:15 -- 12/17 20:20)
Las Vegas -> Taipei (MH- 095 12/17 23:10/-- 12/19 06:10)
- 217HE LH TGS » TR L e R 0 L

iFE¥Fg
(1) G ERAM YAt ARRER 12/ 12 & 12/13 — B (£ 15 S EMATR BT « B
# AT 4 i TEL:(02)87718515 -
(2) $x i & po i .3 @M Albuquerque LR T & 12/14 & 12/15 — A{ti5 & 5. 8
A BT BRI i - B ATKE % TEL(02)29225975 -

49



“it4%= 2011 Power Gen International 7734 ¢ KAL) 7 45 &

12/13/2011 Tuesday

" 01A - Macro-Trends Affecting U.S. Power Projects - Panel Discussion
Room N111 - Panel

An insightful and concise overview of major factors affecting prospects for new
power project development in the U.S., including shale gas, natural gas storage and
transmission, electric power transmission, electric power demand and
regulatory/generation planning.

" 02A - Flexible Gas-Fired Generation in a Rapid Response World - Panel

Discussion
Room N113 - Panel

Flexible, rapid response gas-fired generation is increasingly complimentary to
market forces such as variable renewable resources. This topic ranks high among
the top critical issues demanding the industry's attention.

' 03A - CO2 Capture Technology Update Room N109 - Paper

The drive to find a reasonable retrofittable CO, capture technology continues to
1:30PM | challenge power industry equipment suppliers. This session presents the details behind
3:30PM | these evolving technologies and offers pilot demonstration results.

" Carbon Capture with Low Emissions — Alstom Power and Dow Chemical Advancad
Amine Process 3Al

" Recent Development of Hitachi’s Advanced Amine-based Post-Combustion CO2
Capture Technology 3A2

" Initial Operation Results of Oxyfuel Power Plant in Callide Oxyfuel Project 3A3
- Update on Operation of the CIUDEN Oxy-CFB Boiler Demonstration Project3A4

" Babcock & Wilcox's Demonstration-Ready RSAT Technology for Post-Combustion
Carbon Capture3A5

" 04A - Recent Experience in Multi-Pollutant Control Room N103 - Paper

Many power generators are pursuing a multi-pollutant control strategy. This session
reviews recent experience with implementation of large scale, multi-pollutant control for
coal-fired applications.
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" Innovations in Conversion of Electrostatic Precipitators to Fabric Filters 4A1
- Operating Flexibility in the ReACT Multi-Pollutant Control System 4A2

" Combined SOx and CO2 Removal for Oxycombustion Power Plants ~ 4A3
-

Air Quality Control System Technologies for Meeting Utility Air
Regulations 4A 4

" Circulating Dry Scrubbers Comply with the EPA Maximum Achievable Control
Technology Limits  4A5

" 05A - Performance Issues Facing Modern Coal Plants Room N107 - Paper

This session will present a case study on a new coal plant and operating
considerations for cycling modern plants. The session will also explore
considerations for closing idled fossil plants.

" Plum Point Energy Station (Case Study) 5A1
" Preventive Maintenance for USC Steam Generators 5A2

" Operational Reliability Improvement in a Korean Ultra Super Critical Power
Plant Steam Turbine 5A3

" Fossil Plant Idling 5A4

" Steam Turbine Technology Applications for Air Cooled Condenser (ACC) Plant
Designs 5A5

" 06A - Material and Construction Room N108 - Paper

This session discusses boiler materials and construction along with its challenges to
assess its integrity to find a more suitable material and retrofit.

" Boiler Materials for Oxy-Combustion Retrofits 6A1

B Metallurgical Assessment of Heads Containing ID Cracks on a Secondary
Superheater Outlet Header 6A2

" Thermal Shock — Early Stage Damage Detection and Monitoring or .....Failure
Analysis 6A4

" The Use of Thermoplastic Liners in Wet Flue Gas Desulfurization 6A5

" 07A - Advances in Gas Turbine Operations and Maintenance Room N110 -
Paper

Technology developments and field proven results are having a positive effect on
gas turbine power plant operations and maintenance costs. This session examines a
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range of innovations and applications.

" Thermal Performance Upgrades for Siemens SGT6-5000F Gas Turbines 7Al

' Aftermarket Compressor Durability Upgrade Package for the 7FA+e Gas
Turbine 7A2

" Laser Shaft Alignment for Gas Turbines 7A3
B Repairing Cracked and Damaged Castings...Permanently 7A4

" Applying the Latest GE Gas Turbine Upgrades to Enable Improved Supply Side
Efficiency within the Calpine Fleet 7A5

" 08A - Bulk Energy Storage Solutions for Transmission Challenges Room N112 -
Paper

Owing to the variability of renewable generation sources, adding electricity
generated from water, wind, sun, biomass and geothermal to the grid requires
increased flexibility, a need to meet daily demand cycle, load following and
frequency regulation. Join this session to learn more about various available bulk
storage energy technologies that are being used to meet these requirements.

" Applications and Benefits of Energy Storage 8A1

" Lessons from lowa Development of a Bulk Energy Storage Facility in
MISO 8A2

" Pump Storage Power Plants - A Flexible Solution for Dynamic Loads 8A3

" Optimized Pumped Storage Power Plant Controls Using Real Time Models &
Economic Dispatch Solver 8A4

" Thermal Energy Storage 8A5

" 09A - The Future of Renewable Energy - Trends in Policy, Financing &
Technology - Panel Discussion Room N114 - Panel

This panel session will examine trends in utility scale renewable energy market
across the U.S. As the market continues to grow and mature, there are evolving
trends in demand, economics policis and regulations which will be addressed and
discussed by a panel of experts.

' 10A - Building Blocks of On-Site Power: Microgrids, Distributed
GenerationRoom N117 - Paper

Presenters will compare and contrast the various modular elements being defined to
meet the unique demands of specific on-site power end user types.
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" A Process for Integration of Renewable Energy Using Smart Microgrids on
Military Bases 10A2

' Sheboygan Wastewater Treatment Plant + CHP: Waste to Dollars 10A3
- Microgrids for the Tactical Battlefield 10A4

" 11A - Gas Turbine Optimization and Performance Evaluation Room N101 -
Paper

Utilization of software, tools and processes to test and analyze the performance
evaluation and degradation of gas turbines and HRSGs. Plus GT augmentation by
incorporating green ice thermal storage systems.

" HRSG Performance Degradation — Identifying Specific Component Using the
DCS Data 11A2

B Technology Advances for Simple Cycle Gas Generationand Expanded Ancillary
Services 11A3

" Evaluation and Optimization of Gas Turbine Upgrades Using Original Design
Formulations and Field Test Data 11A4

B Peaking Gas Turbine Power Augmentation with Green Ice Thermal Storage
System 11A5

" 12A - Asset Betterment Room N102 - Paper

This session will describe some ideas - both plant-specific and fleet-wide - that can
materially improve asset value or efficiency. These concepts and supporting case
studies will be presented and discussed.

" Fleet-Level Performance and Benchmarking 12A1

" Field Test of the New Approach in Online Monitoring of Deposit Accumulation
Using High Temperature Rated Strain Gauge 12A2

" Improving Daily Plant Operations with Operation and Maintenance
Diagrams 12A4

B Improved Reliability of Cooling Towers with Direct Drive Permanent Magnet
Motor Technology 12A5

12/14/2011 Wednesday

9:30AM | . i i . .
11:30AM 01B - Marginal Fossil Units - Revive, Repower or Retire Room N111 - Paper
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Aging fossil-fired plants face more challenges than ever from environmental
regulations, fuel issues and mandated renewable portfolio standards. Marginal
plants may or may not survive. This session tackles the issues and looks to the
future.

" Sustainable Management of Aging Assets 1B1

" Repowering Coal-Fired Plants — Determining the Technical and Economic
Ability of Reusing System Equipment 1B2

" Operational and Economic Impacts of Renewable and Gas Plant
Integration 1B3

" Scenario Planning: A Pathway to the Future 1B4

" Solar Thermal and Fossil Power Integration Options to Expand Renewable
Implementation 1B5

" 02B - Project Execution: Successfully Managing Risks and Uncertainties - Panel
Discussion Room N113 - Panel

Future projects will have to successfully negotiate substantial multiple

issues. These include contracting methodology, commodity and labor escalation,
availability of a trained workforce and of financial uncertainties with increasing
interest rates. Risk mitigation and apportionment, among other factors, become
critical. This panel will discuss these various issues and concerns.

" 03B - Regulatory Issues and Environmental Compliance Room N109 - Paper

This session will discuss programs and systems that enhance existing water
treatment regulatory strategies for fossil generation systems.

B Physical Modelling of Circulating Dry Scrubber Systems 3B1
' Minimizing Water Discharge and Maximizing Re-Use 3B2

" A Holistic Water Management Approach to Changing Power Plant
Regulations 3B3

" Transactional Due Diligence in a Time of Regulatory Uncertainty 3B4

' Update on Section 316(b) Phase Il Compliance Options at a Reference
Plant 3B5

" 04B - Utility MACT Environmental Compliance Room N103 - Paper

This session reviews utility MACT regulation compliance technologies and
examines the regulations. Come ready to learn about existing and novel
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technologies

" Evaluation of ICR Data Regarding Coal Chlorine Content at Existing EGUs and
Implications for Compliance with the EPA's Proposed Toxics Rule 4B1

" HCI Removal for Biomass 4B2
" The EGU MACT Conundrum 4B3

" Environmental Compliance Solutions in the Age of Air Toxics and CSAP
Rules 4B4

" Utility MACT Compliance for Utilities Burning Bituminous and Subbituminous
Coals - Case Studies 4B5

" 05B - Material Handling Challenges and Solutions Room N107 - Paper
This session covers design issues related to material handling systems at power
plants

" Wet to Dry Bottom Ash Disposal Conversion Project — BL England
Station 5B1

" Fly Ash Handling: Challenges and Solutions 5B2
" Englo, Inc. Rotary Dumper Wet Dust Extraction Project 5B3

" Assessment of Coal Handling System Technical Issues Associated with
Conversion of Power Plants to PRB Coal 5B4

' 06B - Major CCS Demonstration Projects Room N108 - Paper

This session will cover major CCS demonstration projects and related enabling
technologies (IGCC oxy-combustion, post combustion capture and pressurized
fluidized bed combustion).

" FutureGen 2.0 - First Large-Scale Integrated Test of the Oxy-Combustion Clean
Coal Power Generation Technology Including CO2 Capture and Permanent
Storage 6Bl

' TBD - Mike Monea 6B2

" Overview of Scale and Engineering of the Kemper County IGCC Project Using
Transport Integrated Gasification 6B3

" Carbon Capture Demonstration Project at WA Parish Station — Status
Update 6B4

" Pressurized Fluid Bed Coal Fired Power PlantWith Carbon Capture  6B5
" 07B - Combined Cycle Room N110 - Paper
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This session highlights the flexibility requirements of combustion turbine plant
configurations. New unit construction as well as the repowering of existing
equipment will be investigated. Discussions on equipment selection for both
combustion turbines and heat recovery steam generators that meet grid needs for
flexibility will be presented.

" Alstom’s HRSG — Optimised for Today’s Flexibility Requirements 7B1

" Design Considerations for Advanced Combined Cycle Plants using Fast Start
HRSGs 7B2

" Repower of SMEPA Moselle Generating Station Units 1 and 2 7B3
" A Combined Cycle to Meet Future Grid Needs 7B4
" Configurations of Combined Cycles: One, Two or Three? 7B5

" 08B - Technology and Market Advances for Utility Scale Solar Power Room
N112 - Paper

Innovations in finance, project structuring and technology have resulted in a broad
range of successful, new utility scale solar projects. This session will feature
presentations that cover concentrating solar, PV and hybrid project configurations.

" Optimization of Utility Scale PV Project Economics 8B1
" Gas Turbine / Parabolic Trough Hybrid Designs 8B2

" The Key to Utility Scale Solar: High Yield, Steady Supply and Flexibility for
Growing Demand 8B3

" Rapidly Deployable and Re-usable On-site Assembly Facility for Solar
Heliostats 8B4

" Developments in Compact Linear Fresnel Reflector Technology to Meet
Utilities' Growing Concentrating Solar Power Needs 8B5

" 09B - Cutting-Edge Biomass Applications for Power GenerationRoom N114 -
Paper

This session will present several examples of biomass to power applications,
including waste to energy, modifying coal plant for biofuel and oil to biofuel
modifications.

" Coal Pulverizer Modifications to Enable 100% Biomass Pellet Firing 9B1
B Biopower: Yesterday, Today, and Tomorrow 9B2
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" Successful Modernization of Solid Waste Authority's (SWA) Palm Beach Waste
to Energy Facility (PBREF 1) 9B3

" Suspension Firing of Biomass in Pulverized Coal Boilers 9B4

' 10B - Increase Profits by Reducing Costs Room N117 - Paper

This session focuses on power project evaluations and how on-site power can help
reduce operations costs and improve reliability.

" Emerging Drivers for Onsite Power 10B1
" Small Scale Power Generation from Waste Heat 10B2

" 1 MW Peaking Power, Emergencies and Hedging Against High Power Prices(A
Case Involving a World Class Flight Simulator Company in Brazil) 10B3

" Promoting Energy Projects to Our Customer Base 10B4

" Achieving Energy Security Using a Microgrid in Trigeneration Mode at U.S.
Army Fort Belvoir 10B5

" 11B - Effective Maintenance Strategies Room N101 - Paper

Effective maintenance is the key to reliable and profitable power plant
operation. This session examines several advances in effective plant maintenance.

" Innovative Pendant Platen Design Resists High Slagging Coal Formations
Increasing Boiler Availability 11B1

" Progress Energy Automates Callout Process to Maintain Plant Efficiency 11B2

' Grade-91 Material : Quality Control and Inspection For Cost Effective
Maintenance 11B3

" TIVAR 88-2 Replaces Stainless Steel in Dust Collection System 11B4
" Glass Forming Iron Based Alloys For High Wear Boiler Applications 11B5

" 12B - Combustion, Coal-Flow and Soot-Blowing Optimization Room N102 -
Paper

Getting better unit performance through combustion, coal-flow and soot-blowing can
reduce NOy, CO, and improve heat rate. This session explores a variety of viable
strategies.

B Closed-Loop Combustion Optimization at AmerenUE’s Sioux 1 Plant 12B1
" Combustion Optimization Project at 1300MW Coal-fired Plant Improves
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1:30PM
3:30PM

Performance 12B2

" Coal Pipe Coal Flow Distribution Control for Coal Pulverizer Systems 12B3
" Coal Flow Optimization with B&W PGG’s EvenFlow System 12B4

" Merging Traditional and Knowledge Based Sootblowing 12B5

" 01C - Future Directions in Generation Capacity - Panel Discussion Room N111 -
Panel

Worldwide net electricity generation could grow 87% between 2007 and 2035 and
significant new capacity will be required. Drivers for new capacity selection are
continually changing due to a wide range of influences. Our panel brings
significant background in the various technologies and related economics and will
discuss and debate likely trends in new capacity.

' 02C - Asset Management for Load-Following and Cycling Room N113 - Paper

Power generators must respond to changing market needs by adjustments in
portfolio management. Asset management decisions include modifying generating
asset roles for existing units and integrating new fleet assets to enhance portfolio
responsiveness.

Cycling and Lifecycle Management for HRSGs 2C2
Rapid Cycling of Once Through Steam Generator (OTSG) Power Plants 2C3
Considerations for Cycling Duty of Coal-Fired Power Plants 2C4

1) 8 OO H S48 O

03C - Advancements in Mercury Control Room N109 - Paper

Learn about the latest developments in mercury reduction with an emphasis on
regulatory updates, performance enhacements and promotion of worldwide
awareness.

B Mercury Emission Control: Performance and Economic Analysis. 3C1
" Can Utilities Rely on SCR Technology for Mercury Oxidation? 3C2

" Improved Mercury Removal Performance Using New DARCO Hg-LH EXTRA
in Challenging Applications 3C3

B Mercury Removal from Coal-Fired Power Plant Flue Gas via Circulating Dry
Scrubber System 3C4

" Preparing for the UNEP 2013 Global Mercury Treaty with the Process
Optimisation Guidance Document (POG and iPOG) 3C5

58



" 04C - SO2 Control Technology Update Room N103 - Paper

This session reviews recent developments in SO, control technologies and compares
several FGD technical advances.

" Alstom's Latest Generation of FGD Spray Towers for Low Emissions 4C1

" Electrochemical Corrosion Control of AL-6XN Super-Austenitic Stainless Steel
Flue Gas Desulphurization Scrubbers 4C2

" Comparison of Two Semi-Dry FGD Technologies: Spray Dryer Absorber (SDA)
vs. Circulating Dry Scrubber (CDS) 4C3

" Recent Operating Results of the Five New Wet FGD Installations for Ameren
Corp. 4C4

" Novel Polyfunctional Emissions Reduction System For Combined Cycle Power
Plants 4C5

" 05C - Integrated Gasification Combined Cycle (IGCC): Technology Update
Room N107 - Paper

Recent advancements in gasification and oxy-fuel technologies will be reviewed
including technology and project development advances that may lead to improved
IGCC plant economies.

" Development of Oxy-Fuel IGCC System 5C1

" Model for Optimal Design of Integrated Coal Gasification Combined Cycle
(IGCC) Power Plant Based on the Mathematical Programming 5C2

B Progress Update of the Air Blown IGCC and Gasification Plant 5C3
' Gasification and IGCC — Part of a Clean Energy Solution 5C4

" Applying Dynamic Simulation Technology During Gasification Plant Process
Design 5C5

" 06C - Emissions Control Technology Improvements Room N108 - Paper

Recent developments in flue gas clean-up will be presented including low-NOy
burners, selective catalytic and non-catalytic reduction for NOy control and
multi-pollutant capture (i.e., SOy, NOy, Hg and CO,).

" The V-Temp(TM) Economizer System and Method for SCR Temperature
Control 6C1

B Versatility of New Generation DS® Low NOx Burner 6C2
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" Advanced SNCR Technology for Power Plants 6C3

" Deactivation of SCR Catalyst by Phosphorous: Proposed Mechanism and
Solution 6C4

' Experience with Patented Shockwave Multi-Pollutant Capture Technology for
Utility Power MACT Compliance 6C5

" 07C - Gas Turbine Technology and Applications Room N110 - Paper

This session covers advances in gas turbine technology, an alternative fuel
application and demonstrated enhancements to performance and availability.

" SGT6-5000F Gas Turbine Product Update 7C1
" Aeroderivative Power Generation with Coke Oven Gas 7C2
" Introduction of the Titan 250 Combustion Turbine 7C3

" Economic Benefits of Hybrid Turbine Inlet Chilling for a Small Gas Turbine in
an Industrial Process 7C4

A Day of Regulating Operation at the Dave Gates Generating Station at Mill
Creek 7C5

' 08C - Small-Scale Energy Storage Technologies: What's Working? Room N112
- Paper

A variety of electrical, thermal and mechanical technologies for storing energy are
available for facilitating increasing amounts of renewable energy. This session
provides specifics on current applications of a variety of small-scale technologies

" The Role of Energy Storage in Stabilizing PV Power for Utilities 8C1
' Using Storage to Mitigate High Penetration Solar PV Concerns 8C2

" Scalable Low-Cost Smart Distributed Electricity Storage for Renewable
Integration 8C3

" A Case Study of Grid Energy Storage in NYISO 8C4
' Energy Storage for Small Scale Applications 8C5

" 09C - U.S. Wind Power Update Room N114 - Paper

Despite a slowly-recovering economy and a lack of federal energy policy, the U.S.
wind energy industry continues to grow, providing 35% of all new generating
capacity in the U.S. since 2007. The session will explore the growth of wind power
from the perspectives of wind developers, wind turbine manufacturers, electric
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utilities, and end-users.

' Overview of the U.S. Wind Energy Industry and Challenges Ahead 9C1

" The Project Developer Perspective on Wind Power’s Growth 9C2

" The Wind Turbine Manufacturer Perspective on Wind Power’s Growth 9C3
B

10C - Current Trends Impacting On-Site Power - Panel Discussion Room N117
- Panel

This panel will discuss the latest on-site power trends in international building codes,
Tier IV emissions, fuel storage system efficiencies and arc flash protection
comparisions and NESHAP. (National Emission Standards for Hazardous Air Pollutants)

" 11C - Steam Turbine Reliability, Availability and Efficiency Room N101 - Paper

This session focuses on the technologies for improving the reliability, availability
and efficiency of aging steam turbines through inspection techniques monitoring and
design upgrades.

" Steam Turbine Modernizations - The Outlook at Fossil Fueled Power Plants and
a Recent Industry Project Application 11C1

" Upgrade of an Existing Steam Turbine 11C2
' Service Recommendations for Generators 11C3

" Failure Analysis of Rotating Equipment Using Root Cause Analysis
Methods 11C4

" Corrosion Inhibition of Stress Corrosion Cracking and Localized Corrosion of
Turbo-Expander and Steam/Gas Turbines Materials 11C5

" 12C - Performance Improvement through Instruments, Controls and Electrical
Systems Room N102 - Paper

Power generation instrument, control and electrical advances are applied to improve
plant performance, unit availability and safety. This session explores innovations,
applications and case studies.

- Improved Heat Transfer Management through Sootblowing Optimization on a
Cyclone Fired Unit 12C1

" Thermal Performance Monitoring at Biomass Plant Boosts Output and Employee
Engagement 12C2

B Impact of Modifications to a Combustion Turbine Inlet Air Chilling System on
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Reliability, Availability and Maintainability 12C3

" Role of Advanced Sensors and Controls to Reduce Power Generation Emissions
12C4

' HRSG Water/Steam Chemistry Monitoring: A Critical Necessity for Reliable
Plant Operation 12C5

12/15/2011 Thursday

9:00AM
9:45AM

10:00AM
11:30AM

" State of the Economy in 45 Minutes Room N111 - Panel
This fast-paced Plenary Session offers attendees an overview of key economic indicators and trends

that are likely to drive the North American and global energy markets in the next 12 to 18
months. This session will be an ideal way to end your week at POWER-GEN International and

return to your office with useful insight into where the economy may be headed.

" MS I - Grid Integration of Large Amounts of Renewable Energy Room N110 -
Paper

Growth in all forms of renewable energy - solar, wind, biomass, hydro, geothermal -
brings a wealth of benefits an sizeable challenges as they are integrated into the grid
to bring ever-growing amounts to market.

Grid Integration of Renewable Energy Resources MSI1

Getting to 33% Renewable Energy on the California Grid MSI2
Wind Integration Utilizing Pumped Storage MSI3

Grid Integration in the Western U.S. — Additional Insights MSI4
MS |1 - Large Frame Gas Turbines Room N112

18 O O H EiF O

Major OEMs discuss issues and challenges related to combustion turbines, discuss
fleet performance metrics and offer insights into upcoming product modifications.

" Alstom's KA24 Combined Cycle Power Plants Based on Advanced GT24 Gas
Turbine Designed to Meet Today's and Future Market Requirements MSII1

" GE’s 7F Turbine — Current Enhancements and Updates MSII2

" Validation of Mitsubishi J Series Gas Turbine MSII3

" H-Class High Performance Siemens Gas Turbine(SGT5-8000H / SGT6-8000H
Product Line)  MSII5

" MS Il - Asia Report - Impact of China and India Energy Sector Development on
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the Global Power Industry - Panel Discussion Room N114 - Panel

Understanding the impact of China’s and India’s continued economic development on
commodities, pricing & availability, generation equipment manufacturing, and global
emissions inventory.
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