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SmartProcess
Combustion Optimizer
- Improves heat rate

- Reduces emissions

- Controls opacity levels

SmartProcess

Cyclone Boiler Optimizer

- Improves NOXx levels

- Optimizes boiler combustion
processes

— Improves steam temperature

SmartProcess

Fluidized Bed Optimizer

- Achieves stable boiler operation

- Reduces emissions

- Tracks performance variances

- Achieves ideal SO; absorption rate

SmartProcess

FGD Optimizer

- Prevents limestone binding
- Achieves better SO, removal

SmartProcess

Precipitator Optimizer

- Optimizes cleaning sequences

- Minimizes particle emissions
{

SmartProcess

SCR Optimizer

- Lowers operating costs

- Maintains optimum temperature
and pressure

R I

SmartProcess

Unit Response Optimizer

- Improves unit stability

- Increases ramp rates

- Increases startup efficiency

SmartProcess

Economic Optimizer

- Optimizes heat rate across
multiple units

— Optimizes varying cogeneration
electricity and steam demands

— Reduces maintenance costs

SmartProcess

Steam Temperature Optimizer

- Improves ramp rates

- Minimizes temperature variations

SmartProcess

Sootblower Optimizer

- Delivers optimal cleanliness
- Balances blowing sequences

SmartProcess

Global Performance Advisor

- Tracks heat rate deviations and
cost of deviations

- Reduces operating costs

SmartProcess

Fleet Optimizer

— Provides regional optimization of
multiple units for emissions, heat
rate, and revenue

— Provides browser-based visualiza-
tion of fleet performance
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| MERP-system - Microsoft Internet Explorer

J File Edit Miew Fawvorites Tools Help

J P Back + = - @ ﬁ | aﬁearch @Favorites @Histury ||%v .

| Address IE http:/f170.152.23.230/charts. php

* deadband values for each quarter of yvear
| I Il
30% 20% 15%

MERF  »r

Repors & Anal

Unit Cherokee | CherokeeZ? | Cherakee?

Actual 502 Emission Rate 0.365154 0.000000 0.073745 0.0e019  -0.000122
Optimal 502 Emission Rate  0.424319 0.000000 0.042432 00424352 0.000000

Actual MERP system removal: 76.40
Daily MERP sy=stemn removal: §8.37

Arapahoed

o%

Arapahoed

0328857 0079800
0320070 0034865

MERP

Total Predicted 02

) 55325 tans

Predicted S02 for reminder of Year

Actual 302 Produced in Year to Date I1?34.3 tons

) 4095.5 tons

You are logged as:

ess

Q 1000 2000 000 oo 000

G000 FO00

[ [ |4 mnternet



a MERP-system - Microsoft Internet Explorer

J File Edit Miew Fawvorites Tools Help

J P Back + = o+ @ ﬁ | aﬁearch @Favorites @Histury ||%v -

J Address IE htkpe /{170,152, 23, 230 common, php#

Main menu  w §

Reports

= Daily 302 Prediction data
# Daily Load Forecast

# hlonth - 202 emission

# hlonth - 202 removal

= Year
-
- r :
Applications CEMS

= Qptimization package u WMERP systern
= hat-If = Emission limits
= Autofdanual status

- P

Analysis =] COST
# 15802 report # Generation costs
u# Fuel Analysis

= 502 costs
= Operation&Maintenance costs

Yariahle costs
Fixed costs
Total costs

You are logged as:
Detail costs

ess

logaut ke

@ http: ({170,152, 23, 230/ common. php#

[ [ |4 mnternet



Edit

View

Favaorites

Tools  Help

Back - = - @ @ | @Search @Favnrites gHisI:cur';.f ||%v e

=1

5

@ htkp: 170,152 .23, 230/ ot al_costs, php

EEEOOOO merp

| MERP Costs Estimates for Emission Control

[Total Variable Costs [USD] |  Arapahoe | Cherokee | Valmont
[vear 2003 | 530 85526 | 325285239 || 505 734 47
[vear 2004 | 0oo || 0oo || 0.00
[Total Fixed Costs [USD] |  Arapahoe |  Cherokee | Valmont
[vear 2003 | 18353200 | 106924352 || 552 432.00
[vear 2004 | 000 | 000 || 0.00
[Total Costs [USD] |  Arapahoe |  Cherokee | Valmont
[vear 2003 | 101438726 || 435218591 || 1391 166.47
[vear 2004 | 0oo | 0oo || 0.00

main menu
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Plant A
1&2

PC Clients
User input data
GUI

Performance calculations
User input data
Distributed Link

DCS Link

Application server

Oracle or my SQL

pata Storage e e

CU Sto er Distributed I__|nk e
ELD@Solution

Fuel Policy@Solution

HQ

Web server
Interface generator
Distributed Link
Portal@Solution

Intranet

Plant A
3&4

Performance calculations
User input data

Performance calculations Distributed Link
User input data DCS Link
Distributed Link Performance calculations > e

DCS Link User input data
> ——— Distributed Link
DCS Link

Plant C =
Units 3 & 4 Plant B Unit 5


mailto:ELD@Solution

Edit  Yiew Favorites Tools Help

Back - = - @ @ | @Search @Favnrites gHisI:cur';.f ||%v E e

ess @ http: /{170,152, 23, 230/indesx. php =l e

@ XcelEnergy-

EEEOOOO merp

~ ™y

Arapahoe pnwer]planl

(
Cherokee power plant

'MERP L )

. System

-

Valmont power plant [




Edit  Yiew Favorites Tools Help

Back - = - @ ﬁ | @Search ﬁFavDrites gHisI:cur';.f ||%v § E e

BS5 @ htkp: f1170,152,23. 230findex_mapa.php

FAIN Frend e g

Unit-5 "-,".InLafayeI:le

output power 192,28
emission rate @ 0,1
61.43

/1
= N |

Unit-1  Urnit-2  Unit-3  Unit-4
output power - 108.5f 111.0: 164.5 380.0f

emission rate : 039 0.4 0.08 0.09
127.3:

Unit-3  Unit-4
$-002  108.6%
amission rate . - .42

1084 268.61




Edit  Yiew Favorites Tools Help

Back - = - @ @ | @Search @Favnrites gHisI:cur';.f ||%v E e

ess @http:m?l:l.152.23.23wcnmmnn.php x| @6 |

/) XcelEnergy-

EEEOOOO merp

main menu

Reports

= Daily 502 Prediction data
@ Month - 302 emission

@ Month - 302 remaval
mYear

Applications | | cems

# Optimization package = MERF system
= W hat-If = Emission limits
F- -
Analysis ' CcOoSsT

- ¥

= 1802 report = Generation costs
= Fuel Analysis = 507 costs
# Cperation&maintenance costs
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#sEL 1R SmartEngine

- SmartProcess-

: PLANT CPTTHIZATION SOFTWARE

Optimization
Results

Optimization
Parameters

Plots

Sensitivity
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Web SR/

kitta : Sherco :. - Microsoft Internet Explorer =101l
— L - - Opkimizakion Optimization . Michat Izl;:l?:‘::;
- Results Parameters LEErmmy (ETEEm DA LOGOUT
- 5 "
. smanPrOC (' S S Plokts Sensitivity Setpoints
PLANT OPTIMIZATION SOFTWARE
1=
Setpoints (optimization goals and constraints)
TYPE MNAME VALUE [SETPOINT WEIGHT (ZONE MIN_WVALUE MAX_WALUE [MIMN_STEP |MAX_STEP [QUALITY EDIT
CY WW1759 84.8 i1 100 0.1 1} ]
CY DINDOEAST 141.1 80 10 20 1} ]
CY DINOWEST 225.2 150 10 20 2.1495 -
CY D10OZAYG_EAST [3.13 3 400000 0.05 1} ]
CY DI10OZAYG_WEST |3.14 3 400000 0.05 1} ]
CY D11APHGO 296.6 300 1 5 1} ]
CY D12APHGO 316.9 300 1 5 1} ]
CY DICOEAST 149.2 100 10 100 o -
CY DICOWEST 178.5 100 10 100 o -
My D11AA_DMD 50 o 1} 5 o 100 -0.35 0.35 1} - a
MYy D1Z2AA_DMD 34.9 o 1} 5 o 100 -0.35 0.35 0 ]
MYy D13AA_DMD 34.9 o 1} 5 o 100 -0.35 0.35 2.1495 ]
M¥ D14AA_DMD 34.9 o i} 5 o 100 -0.35 0.35 i} ]
M¥ D15AA_DMD 34.9 o o 5 o 100 -0.35 0.35 2.1495 -
MY Di6AA_DMD 34.9 o o 5 o 100 -0.35 0.35 o ]
MY D17AA_DMD 34.9 o o 5 o 100 -0.35 0.35 o ]
MY D18AA_DMD 34.9 o o 5 o 100 -0.35 0.35 o ]
MY D11FDRSC 126.8 o o 2 o 160 -0.2 0.2 1} ]
MY D12FDRSC 126.7 o o 2 o 160 -0.2 0.2 o -
MY D13FDRSC 125.5 o o 2 o 160 -0.2 0.2 o -
My D14FDRSC 125.8 o 1} 2 o 160 -0.2 0.2 1} -
MYy D15FDRSC 125.6 o 1} 2 o 160 -0.2 0.2 0 ]
MYy D16FDRSC 125.3 o 1} 2 o 160 -0.2 0.2 0 ]
M¥ D17FDRSC 90.5 o i} 2 o 160 -0.2 0.2 1} ]
M¥ D110A&_DMD 31.9 o o 5 o 100 -0.35 0.35 o ]
MY Di1z204_DMD 49.5 o o 5 o 100 -0.35 0.35 o ]
MU nin> Sp 5 T2 1nnnn nig n in -nnis nnisg n L ﬂ
IC

&
&,

4
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LT

Nikitta : Sherco :. - Microsoft Internet Explorer _ Ol x|
- =" Optimizati Optimizati i
- ptimization ptimization - Michat Izydorski
- s P Results Parameters LEErIE (20D (BEIEE) LOGOUT
- 3 -
L man rOC(, SS Plots Sensitivity Setpoints
PLANT OPTIMIZATION SOFTWARE
[Efficiency = | Sensitivity
- 0.46 1 2 2 4 5 & T 8 E 10 11 12 13 14 15 16 17 18 0.46
LEGEMD 0383 0383
1. aat_position ||
2. BAZ_position 0.307 0.307
3. Aa3_position ]
4. AA‘}_positionI 023 023
5. aas_position []
&, aa6_position ] 0153 0.153
7. 447 _position ||
8. AaB_position [ 0.077 0.077
9, FDR11_load
—|°ad 1 o 0.01 .01 1] 1 o
10. FDR12 - - - : :
-8 o1 o] @01 of o] 01 colo1 -0.01 001 too2 -0.48
11. FOR13_load || ;
1z. FOR14_load || -0.07 oo
13. FOR15_load || |
14, FOR16_load [] 015 o083
15, FOR17_load || |
P I 023 023
17. OFAZ | 5
, -0.30 L0307
18, ©2_setpoint |
0383 0383
rh 5 3 4 5 6 7 8 ] T L L L L A
v
v
. | MERSON.
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Company:

Site:

AEG

Newton Station ¥

Unit:
Location:
MW:

Boiler:
Turbine:
Primary Fuel:

Application:

Unit #2

Newton, IL, USA
615

Alstom (CE)

GE

Coal

NOXx v
Optimization
Steam Temp
Optimization

/£ — Midwest Utility Unit #2

NOXx -3 43%20.1%

ey gy N AFERGE 1%

I
— 2003 FNOx LT 0.13 #/mmBTU
~ HFrE%E SCR
— X5 NOx f&hx

T 4 41~ H

AN B

PINOXHE Y FEA, 94> H i el 33 B¢

&
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Midwest Utility Unit #2 NOx #L#205E
NOx £ £ (100%)

NOX reduction

80
7
70
65

£ ./ —e— NOX_on
S 60
5 —@— NOXx_off
55
50
ASﬁ T
@ 1010000
200 300 400 500 600 700
Load (MW] .00
9900.00
NOXx F&A%
3
]
g
9700.00

s .
g
&
g
T 9600.00
COemission_IVY_ON \
9500.00
9400.00
9300.00
200 300

400 500 600 700

NOX ]

Load [MW]

500
450
400
350
300 [
E —e— CO_avg NP/
2 250 > e,
3 —m— CO_char j VAR D)
200
150
100
50
0
200 300 400 \

500 600 700
Load [Mw]
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Midwest Utility Unit #2 NOx L A0FE
,..‘ﬁzﬁﬂwaﬂ*(loO%)

Net Unit Heat Rate

10400 10328

10200 { 10139 10157

10000 - = VY ON

9800 | m!VY OFF

Heat Rate [BTU/kKWh]

9600 -

9400 -

250 450 600
unit load [MW]

Net Unit Heat Rate improvement

45051600 MWIE P, H - =
FEART B 1% S
4T g ¢
5 04
$407,000 foaf M
- = = > 0.0

250 450 600

- SmartProcess” it o




EOIFFH |
PLAE# — Dynegy Hennepin #2

@ . NOXHEHCE i 313%

Company: Dynegy ® %?j% %l%
Site: Hennepin v o *ﬂéﬂﬂFﬁQﬂZ‘@ﬂﬁEﬂz 13 #/mmBTU

— DMERTT REA R
o NOx HEBUM PR ) S LAL
o TRESZHEH A H
o il ML

Unit: Unit #2 =] ﬁﬁ%jj = 2
Location: Hennepin, IL ¢ Ei b H‘J 737K
MW: 250

Boiler: Alstom (CE)

Turbine: GE

Primary Fuel:  Coal

Application: NOx v
Optimization

e EMERSON
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Commissioning tests NOxX results

O =martEngine O O SmatEngine OFF

MO [AMMETU

MO trend during commisioning tests

WH

SmantEngin Smartkngine

0085

o VLV

0.08

16:30

1700 1730 1§00 1830 1900 1230 20000 20030 2100 21:3

Tirme

N2 reduction In %

Commissioning tests HOx reduction
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EOIDEE

18.00

Normal plant operation NOx reduction

16.00 -
14.00 +
12.00 -
10.00
8.00
6.00
4.00
2.00
0.00 -

NOx reduction in %

Data Set 1

Data Set 2 Awverage

SmartEngine ON
Load > 190MW

Baseline - SmartEngine OFF
Load > 190MW

January 25th, 2004 to March 3, 2004 June 1st, 2003 to August 16, 2003

NOX

NOX

0.112

0.141

Change in %

NOX

-21.17%

4
EMERSON.

Process Management



o BOR
— AR ATIER, AIE 1%
The Steam Temperature MCR per minute
Optimizer provides — WAMEIRG;, WA 75%
HEEBIEVES POl et — EEHINOKITT a1
disturbances for accurate ORI, SEELURER
temperature control. JE 3
— DRIFERAC ARV ) 2 A2
R T SRS
AU I, HEEF DA
M EET] &
&
EMERSON.

Process Management



STO Auto

2
A
BYE S 25 MW ramp || 90 MW ramp

i PI - ProcessBook - [STEAM TEMP IMPROYEMENT.PDI]

JJ@ File Edit View Inserk Tools Draw Arrange Window '35 TO +25 - '6 TO +9

0| L BRe D

_ (8] x

| —-Hioc Trend
Too—110a aa)

—— o MO023121

. r : /\ AN Auto
mmM / / \_/ \_,/
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1he Sootblower Optimizer
uses an intelligent
modeling tool to develop
heat rate absorption

models that accurately
reflect the numerous
interrelationships of
various heat transfer
sections;
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Demo

Microsall Inbernet Exploser

- > - Key Process Sequence Input Data Model “:‘:-1‘:
- Parameters OFF-time Conditioning Adaptation Log Qur
'_ smaﬂprocess- Section Cleanliness Configuration Plots
D e Model Selection
BOILER SECTION DESIRED CLEANLINESS | ACTUAL CLEANLINESS | DIFFERENCE | FRIORITIES | EDIT
Water Wall 0.97 1.008 0.038 || =
Secondary Superheater  [0.99 -0 0,99 - =
Intermadiate Superhester [ 1.02 1.08 0.06 | | ]
Finished Superheater 1 0.872 0.128 = =
Reheater 1.02 0.875 0,145 || -
Primary Superheater | 1.113 0.113 | -
Econormizes 0.95 0.81 0.14 | ] ||
Air Heater 0.95 0,964 0.014 || =
Treshaold [0.1 ]
selection |manual |
RECOMMENDED SEQUEMCES:

ACTUAL SEQUEMNCES:

Jul @ Z003 04:11:24 PM
Jul @ 2003 04:11:29 PM
Jul 9 2003 04:11:24 PM
Jul 9 2003 04:11:24 PM
Jul 2 2003 04:10:49 PM

: Skeam Temp. Algorithm: Load is high, rehester stesm temp. is high. No sction is recommended,
: Time Algarithm: No sequence has exceeded its maximuem ofF-time, Mo sction is recommended,

: Running sequences: Seqll, Seql2, Seql3, Seqd4, Seqld, SeqlB, Seqll, Seqll, SeqlZ, Seql4, Seqgls, Seqli,
: Recommended seguences: no seguence is recommended.
: Cleanlingss Aloorithm: Secondary Superheater is fouled, However no aporooriate seguance can be choosen. Reheater is

Jul § 2003 04:11:47 PM : Cleanliness Algorithm: Secondary Superheater is fouled, However no appropriate sequence can be choosen. Reheater is
fouled. However no appropriate sequence can be choosen. Economizer is Fouled. Howevear mo appropriate seguence can be choosen. Finished
Superheater is Fouled, However no appropriate sequence can be choosen.

Jul 9 2003 04:11:47 PM : Steam Temp. algorithm: Load is high, rehester staam bemp. i$ high. Mo action is recommended.,
Jul @ Z003 04:11:47 PM : Time algorithm: No sequence has exceeded its maximum of f-time, Mo action is recommended.
Jul 9 Z003 04:11:47 PM : Running sequences: Seqldl, SeqdZ, Seqdd, Seqld4, Seqld, SeqdB, 5eqll, Seqll, Seqlz, Seql4, Seqlé, 5eql?, Seqld.
Jul § 2003 04:11:47 PM : Recommended sequences: no segquence is recommended.
Jul 9 2003 04:11:24 PM : Cleanliness Algorithm: Secondary Superheater is fouled, However no appropriate sequence can be choosen. Reheater is
fouled. Howaver no appropriate sequance can be choosen, Ecomomizer |5 Fouled, Howaver no appropriate sequence can be choosen. Finished
Superheater is Fouled, However no appropriste sequence can be choosen.
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Baseline Window

2.00

1.00 WW

0.00

1] B0 180 240 F20 400 480 560

G40

— baseline

Chart Calor
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— Information — Metrics
S ootE loveer |0 Metic | Baseline | High Lirnit | Low Limit |
Current_dwerage_Blowln 0330 1.050 0.950
Cycle 1D: Current_DEY_Blowln 0.000 0100 -0.100
Cocl I Current_STD_Elowln 0.030 0.020 0.000
YeE Current_COR_EBlowln 0.695 0100 -0.100
FElne Current_Trend_Elowln .000 0.0 -0.0Mm
Recent] 14: Current_Awerage_BlowDut 1.262 1.350 1.260
Fiecent2 03/30/2004 05:18:22 (402) Current_DEY_BlowOut 0.000 0.100 0.100
Fecent3 03/30/2004 07:13:25 (402) Current_STD_BlowOut 0.056 0.050 0.000
Fecentd 034302004 04:50:45 (400) Current_COR_BlowOut 0314 0.100 -0.100
Current_Trend_BlowOut Q.000 0.0 -0.001
Current_Peak 1.803 3.000 0.000
Current_Duration 200.000 410.000 300.000
— Raw Data for the Baseline Cycle
CURRENT [&MPS] | PRESSURE ([P5SIG] | FLOWRATE [KFPPH) | olon
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Current_Trend_Blowln 0[0.001/-0.001) 0.00106 000057 0.00107 000097
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Current_DEY_BlowOut o001 0.0566S 0.08857
Current_STD_BlowOut 0.08551 [0.05/0) 5.3 1302 012084
Current_COR_BlowOut 031389 (0.140.1)
Current_Trend_B lowut 0[0.007.0.007)
Current_Peak 1.80328 (340
Current_Duration 200 [410,300)
—Faw Data for the all the Cycles — Cucle Dizplay Info:
Show Data
CURRENT [&MPS) | PRESSURE [PSIG) | FLOWRATE [KPPH] |
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Southern California Edison - Mohave Unit #1

SOUTHERN CALIFORNIA
An EDISON INTERNATIONAL® Company

Company: Southern
California
Edison

Site: Mohave Station ¥

Unit: Unit #1

Location: Laughlin, NV
MW: 800

Boiler: Alstom (CE)
Turbine: GE

Primary Fuel:  Coal

Application:  Steam v
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Optimization
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The Global Performance
Advisor allows operators
to identify controllable
losses, track equipment
performance against

design specifications, and
quickly identify

problematic process areas
to reduce operating costs.
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D ezign Cleanliness Factaor:
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Condenser Doty
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LP Exzhaust
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LP Heater[=] Cirain
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Out-of-Service Low Pressure Heater

Mizcellaneous 1
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Compartment 2 5514
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R | Source | |dentifier Drescription I Type I.-’-‘«rchivization |;|
TAlAE1 WDPF T4IA81 IGM ABT IGN YALVE SUPERY TIMER ANALOG L
T4l4B2 WDPF T4l4B2 IGM AB2 IGN WALVE SUPERY TIMER AMALDG
T4AB3 WDPF T4I14B3 IGM AB3 IGN WALVE SUPERY TIMER ANALDG
T4l4B4 WDPF T4l4B4 IGM AB4 IGN WALVE SUPERW TIMER ANALOG
TEBABT TEBABT BMR &4B1 BMR IN SERVICE TIMER AMALOG
) IN SERVICE TIMER i
TEBAR3 ToBAR3 BMR AB2BNR IN SERVICE TIMER AMALDG
THBAE4 ThBAR4 BMR AB4 BNR IN SERVICE TIMER AMALDG
THIAE1 THIAE1 IGM AB1IGN IM SERVICE TIMER ANALOG
TEIAB2 TEIARZ Help [Release: rel 2.5 3 2, qt 2.3.1)
THIAB3 TalARZ U !
THAB4 TalAB4
TEB&ET TEBART
TEB&E2 TEBAR2 . . .
TEBARS TEBARS Display of point list

ol |TERAES TEBAR4 Buttan [Paint Listl ot the ESS 1] Contral Panel allows displaving a window with a list of all process
TEAET TEIART points defined in the system together with their parameters. The figure below shows such a
window, To wview full zettings of a point, the uzer has to zelect it on the list.

- - e - -

TElAB2 TEIARZ Airea marked [Groups] it the upper right part of the above window allows to filter the dizplayed list

TEIAB3 TEIAES of points with regard to security groups | each check-bos allows to include points belonging to
TEIAE4 TEIARS this group. Area ISources] allows doing the same, but with regard to sources of data (field ZD1).

T7RAE1 T7RABT Trend Window can be opened by selecting the requested point and clicking trend button on the

tap.
ULt Uit The Idraghdropl feature allows to add a new point ta an already opened Trend Window just by
T7BABS T7BAR3

zelecting a point on a point st and dragging it on to the Trend Window,
T7RA4E4 T7EAE4

TaBAB1 TaBART
TaBARZ TaBARZ
TaBAB3 TaBAR3
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