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Presentation Topics

» Overview of Midwest Generation’s Monitoring
Plan — “Work in Progress”

» Technology Evaluation
» Monitoring Focus

» Advanced Pattern Recognition Technology
Deployment

» Project Status — January 2009
> Q&A

/|
CURTISS _I
WRIGHT

r\ i
@Flow Control Company MIDWESI
SCIENTECH 2 GENERATION




Our Mix of Generation: Thermal

- 8 coal-fired plants
— 6 in lllinois (MWGen)
— 1 in Pennsylvania
— 1in West Virginia

==_ « 9 gas-fired plants in
ii-- ; California and Washington
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About Edison Mission Group

- A major Independent Power Producer (IPP),
headquartered in Irvine, CA

* 30 Power Plants, 10,634 megawatts

* Energy marketing and trading center in Boston,
MA

« Sister company to Southern California Edison
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Wind: A New Generation in Generation!

* 18 Wind farms in lowa,
Minnesota, New Mexico,
Oklahoma, Pennsylvania, Texas
and Wyoming.

* Projects are pending in lllinois,
Maine, Maryland, Nebraska, New
York, Pennsylvania, Utah, West
Virginia, Wisconsin and
Wyoming.

* We are one of the fastest
growing developers of ,_ \
renewable energy.
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Midwest Generation WT Monitoring Objectives

1. Obtain an earlier warning on
impending problems before a
failure occurs

* Prioritize tower inspections and X
analysis trouble shooting

 Schedule Maintenance — Reduce
unplanned events

* Optimize crane usage
* Reduce costs
* Improve Availability

2. Remote monitoring

3. Apply technology WT fleet-wide
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Pilot Effort - Technology Evaluations

Purpose

* Determine if advanced pattern recognition technology could be effectively
applied to wind-turbine monitoring

* Find the optimal vendor

Approach

* Evaluate various vendors’ offerings through simultaneous 3 month pilot
efforts

* Evaluate: ease of use, application features, reliability, accuracy,
deployment costs, and vendor support

Project Results

* Scientech’s PdP was chosen for Wind fleet-wide deployment

* Also decided to deploy at all Coal sites
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PdP - Predictive Pattern Recognition

Utilizes a statistical state
algorithm for analysis

Compares current state to
learned or referenced states
based upon related
historical information

Used as a collective signal
(component) monitoring tool
for anomaly detection

Can determine very subtle
condition changes

Model & signal status
indications
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PdP - “Ins and Outs”

* Primary inputs:
* Process data from Pl
e Other real-time data sources

* Qutputs:
* Normal / Abnormal status indicators
* Data plots and drill down
* Sensor integrity information

1PdP)

* Various reports
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3 TURBINE MECH [A_arm_

3 TURBINE PERF | TiC

3 GENERATOR | NORNELC [a |

3A BFP TURB W

3B BFP | ABNO

Gross MW
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#Notifications

3A PULV & FEEDER [ NORIELT

3B PULV & FEEDER | NORNACT
3C PULV & FEEDER | NORWEL
3D PULV & FEEDER [ FORWACT|
3E PULV & FEEDER [ NORWAL 3
3F PULV & FEEDER | NORWSETT| 4
3G PULV & FEEDER | NORMALTT]

3A AIR HEATER [ NS
3B AIR HEATER | NORMAL
3A FD FAN | NOEWAL 1 |

3AID FAN
3B ID FAN

3 WATER CHEM

31 HP FWH | NORMAL T

36 LP FWH [ASTIERIAL
37 LP FWH [ABNGRRALT[ |

wet - [POINT_SUMMARY-P.DIS]

File Edit Yiew Display Yiewer

Security  Window  Help

HEL
=181 x|

=| % & ﬂI_I_I_I_I_IJlm 2N o s

NOTE: Click on Status Indication for
additional component information.

[
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BAD: Health |
Ri' o 4

T T PROCESSINGRATE 300 s=ccnds

L moneL | WTG40 VALIDATION PARAMETER = 095

WTGA0'WIND TURBINE TOTAL POINTS = 29

|catEGoRy. | OK CUTOFF POINT  WTGAO-ACTIVEPOWEI

ACTIVE POWER
0887 -

MGOEL HEALTH CUTOFF VALUE ~ 2180.00 a

MODEL STATUS ~ ABNORMAL HIGH Cutoff - 10000, LOW CutOff 50, GROUP PLOTS

ABNORMAL POINTS 1 ALARMS XoutofY: %=/ g Y= 12 :

ALARMON  Residual m
Status Legend: NORMAL ABNORIIAL INACTIVE
INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE RESIDUAL RESIDHI RESIDLO SIGACT TREND
WTG40-ACTIVEPOWER, ACTIVE POWER KW 2180.000 227022 0614 54776 12500 12500 Yes b=l
\AFTG40.C.BLADEANGLE AVERAGE BLADE AHGLE DEG 5000 1.8488 1743 1118 3.00 300 Yes =il
WIG4O-AMBTEMP AMBIENT TEMPERATURE DEF C 19.000 19.070 0.043 -0.070 0.00 000 Yes K]
WTG40.BLADEANGLEA PITCH POSITION & DEG -0.900 1.2969 0.646 0403 1.00 00 tes el
WTG40-BLADEANGLER PITCH POSITION B DEG -0.900 15473 0084 0.053 1.00 00 Yes ghesidl
VWTG40-BL ADERNGLEC PITCH POSITION C DEG -0.900 1.3026 0.492 0.307 1.00 00 Yes fkeedl]
\WTG40.BLADEANGLERE BLADE REFERENCE DEG 0.000 1.1090 0,169 -0.109 1.00 00 Yes kel
WTG40-BL ADEPRESSUF BLADE HYDRAULIC PRESSURE PSIG 236.000 232997 1.002 0.997 500 500 Yes el
WTG40-CURRENTA  PHASE AMPS A AMPS 1678.000  1839.47 0.210 15528 10000 -100.00 Yes it
WIGAO.CURRENTE  PHASE AMPS B AMPS 1734000  1907.98 0.040 3024 10000 10000 Yes jese gl
WTG40-CURRENTC  PHASE AMPS C AMPS 1752000 192310 0038 2803 10000 10000 Yes [les |
WTG40-FREQUENCY  GENERATOR FREQUENCY tz 60020  60.011 0.148 0001 0.03 003 Yes el
VWTG40 GENBEARDETEN GEHERATOR BEARING DRIVE EHD TEMP. DEG C 42000 43795 1.505 -3.795 4.00 500 Yes Rl
\WTG40-GENBEARNDETE GEHERATOR BEARING NONDRIVEEND TEM  DEG C 63000  62.997 0312 -0.997 4.00 500 Yes kel
WTG40-HSGEARBRG TRHIGH SPEED GEAR BEARING TEMP 1 DEG C 62000 67591 0.409 -0.591 4.00 500 Yes el
WIG4O-IMSGEARBRGT IMS GEAR BEARING TEMP 1 DEGC 63.000 60361 2018 2,639 400 500 Yes i)
WTG40-IMSGEARBRG2T IMS GEAR BEARING TEMP 2 DEGC 55000  49.606 5080 4.394 4.00 500 Yes hest |
WTG40-REACTIVEPOWE REACTIVE POWER KYAR 399.000  411.148 0381 20448 10000 10000 Yes e
WTG40-ROTORRPM  ROTORRPM RPM 16.300 16.103 0479 0.197 1.00 00 ves Rl
WIG4OVOLTAGES  PHASE VOLTAGE & YOLTS 412600  411.845 1.292 -1.345 4.00 400 Yes kel
Displary Program Field. |osER: R [SERVER: will UM
mjstarq [ & | Sfnetsen | ATIME Data Viewer .. 2 MMINetapp B
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PdP - Web Displays

[=151x]

Point Summary - Windows Internet Explorer

@T-—>v Iﬁ_ http:ffdun-dbyOzqal{MemberPages/summary, aspx?unit=sci3dModel=3aBFPPp ﬂ 3| XK Ilee Search

(2-

File Edit View Favorites Tools  Help

'}i\f é‘l’ @PUintSummary | |

*Page - {,'r

Toals -

| rleet | unt | pomtsummary | Assessment | Reports | architect [

Unit: sci3 - Processing Rate 120

Walidation Parameter  0.500000
Model: IJaElFF’PD b Total Points 15

Cutaff Paint 35112014
3A BOILER FEED PUMP Cutoff Value 2504.604
Ol High Cutoff 5400.00

Low Cutaff 3800.00
Mode| Health 0.842638 Alarms X out of ¥ <] outof 4
Modsl Status ABNORMAL Alarm On Variance
Abnormal Paints 3

4 Bl |

&= Bescription Unit Actual Re Ros. Low  Active Tn Atarm Tren
&4 U3 A BFP
2PIZ105A B o1L Ps16 15.828 16.641 6.553 -0.812 G a Yes Yeos Trenc
= | PRESS
iy A BFP 1B S5W A < 7 - ik e
371210241 sl DEG F o 150.629 13.268 o a v Yas Trenc
i CE SW E =
3TIZ102A0 T E|F:‘ e DEG F o 165.2325 9.90% -165.23 o ] Yes Yes Trenc
U3 a BFP
3FI12014 SUCTION KLB/H| 1414.087 1351.453 @.227 67.904 o a Yes N Trenc
FLOW
U3 A BFP
3PTIZ01A SUCTION PS16 534.821 S66.542 0.347 -27.353 o ] Yes Nio Trenc
PRESS
us A EFP
ZTTI204A SUCTTION DEG F 207,23 a ] Yes No Trenc
TEMP
U3 A BFP
DISCHARGE P5IG 2536.523 2557.74 a.119 a a Yes No Trenc
PRESS
Retords pef pega: |20 |8 Show Filter - ARecords: §- 1

T T M toralnmranee [
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Unit: | =ci3 (Scientech 3)

mmmm PR

w scription
Gross W e 31HPFWHp 31 HP FWH 0 : &
22HPFWHD 32 HP FIWH 0 o
alifications 1g 33LPFWHD 33 LP FWH 1 0,957
24LPFWHD 1 0.935
35LPFWHD 2 0,588
26LPFWHD 36 LPFiVH 1 0.935
37LPFWHD 37 LP FWH 0
22AHTRD 3A AIR HEATER 0
32BFPPp 34 BOILER FEED PUMP 3
2:BFFTD 2A BOILER FEED PUMP TURE 2 0334
32CONDPp 3A COND PUMP 0 0,000
2aFDFAND ZAFD FAN t 0357
3zIDFAND 3A 1D FAN 1 0,995
2=PULFDD 2A'PULV & FEEDER 0 0,000
325BACD 34 SBAC 1
2bAHTRD 3E AIR HEATER 0
3bBFPPy 3B BOILER FEED PUMP INACTIVE 0 0,000
2bBFPTD 3B BOILER FEED PUMP TURE INACTIVE 0 0.000 =
3bCONDPD 3B COND PUMP INACTIVE 0 0,000
2bFDFAND 3B FD FAN 1 0.938
3bIDFAND 3B 1D FAN 1 0,995
2EOILERD 3 BOILER 1 0.941
3bBULFDD 3B PULV & FEEDER ORMAL 2
3bSEACD 36 SBAC 0
3CONDSRp 3 CONDENSER 1 0.987 v
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PdP - Result Views

=] R*TIME Data Yiewer - [trend_4p.dis]

F\Ie Edit View Display Viewer Securibty Window Help

_ =181x]
- 18] x|

T sl B E S e — 1

trand_d4p ‘

The white part of the trend line identifies

5-MAR-08 | BAD: @

Health
| 17:44:04 e o | @

PdP

where the signal Prediction, Residual,
and Variance results exceed the model

sigNaAL: N VAIN XFMR PHC WIND TEMP

PREDICTED: EEHENOSTISI < MAIN TRANS (TE-43AC) Prediction
RESIDUAL: SEPNOSTISI : 1viAIN TRANS (TE-443AC) Residual

VARIANCE: sci4:PNO3714

60.000
I R*TIME Data Viewer - [PLOT-RADIAL-PDP.DIS] =1E]x];
=] Fie Edt View Display Viewer Securty Window Help =18| x|
| &l m| &| mim|n|m]e]6] 5] Frorronror <1 2/8]|
e

— B —

criteria indicating an abnormal condition.

|Tm 17:00:00 3/5{08
1 TE-443AC  57.10000 DEGC
2 PND3713  50.50059 S DEGC

14-pEc-07 | 8% o Health! PdP RADIAL PLOT o
12:06:28 | | 2| @ ﬂ_

MAIN M 3aFDFANp - 3A FD FAN
:sﬁﬁ; 3TI2010AD

U3 AFD FAN OB BRG TEMP

'
3/5/2008 16;00:00

FERl e di st onivalie S
Actual: | 109.750
Predicted: = 112.060 C
Variance: | 0.739 De— 2
Residual: ~ -1.060

'
352008 17:00:00

'
352008 1T:00:00

TOTAL POINTS: el

Model Health: = 0.983H

F il flf i -f A \
— b P S NS —
Outliers: (Highest to Lowest. L F \ - N = f | \ e
Variance Magnitude) L — S — s / e
Tag ID Variance Residual 3 s
1-3TI2010A |1 11651 | 15286 i .
2- B . 352008 16:00:00 352008 17:00:00
58 | JE: 37579008 544504 ARCHIVE SAMPLE RATE: 2 minutes
:— J In ,5: fE; 3/5/2008 17:44:04 REAL-TIME SAMPLE RATE: 2 minutes
= | 1
:_ j l:_‘ rem— [USER: R [§SERVER: scid | mum|
8- 1 1
[ USERIRTE ASERVER: subd I |
Bstat| & (0] 0 @ @ & > Fresw | [52 maosot.n, o] L34 Windows...o| 8 wemietaps |[E ReTIMED... (3] Mcrosott..+| 8 todeler - su... | (] marosottpo.., | 2 (B @[« @] 0 G 12 e
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Ref: Siemens SWT36107 Wind Turbine
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1 — Spinner

2 — Spinner Bracket
3 — Blade

4 — Pitch Bearing

5 — Rotor Hub

6 — Main Bearing
7 — Main Shaft

8 — Gear Box

9 — Service Crane
10 — Brake Disc

11 — Coupling
12 — Generator
13 — Yaw Gear
14 — Tower

15 - Yaw Ring
16 — Oil Filter

17 — Generator Fan
18 — Canopy / Nacelle

El
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Typical Monitored Parameters

e
2

Critical Components / PITCH SYSTEM TURBINE SYSTEM
Rotor - Pitch angle * Rotor speed
* Current to blade pitch * Electrical power
Blades servomotor * Wind speed at met tower
. . * Pitch angle velocity * Wind speed wind turbine
Pitch Mechanism * Pitch angle set point  Wind direction at met
Nacelle - Servo speed set point tower
* Servo motor temperature * Yaw alignment
Gear Box - Status signal servo brake * Air temperature
Main Gear
Generator GENERATOR MAIN BEARING & GEAR
Hydrau"c System - Stator Temperatures * Bearing Temperature
« Stator Currents * Bearing Vibration
Yaw SyStem * Bearing Temperatures * Gear Vibration

\  Bearing Vibrations
s J
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Wind-Turbine (WT) Modeling Approach

Model Configurations
* Presently configured one model type (generic) for all WTs
* Models are each comprised of 12-26 real-time sensor signals
* Models calculate bogey wind speed for comparison to actual

* Pl utilizes this value to calculate a WTG efficiency

Monitoring
* PdP application server interfaced with common WT PI server
* Models processed every five minutes
* Results reported to responsible engineer and wind management persons
* Using web features for reporting findings

* PdP results exported to PI
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T
Site Server Corporate
App Server
Remote
Access
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Case Study - Generator NDE Bearing Temps Higher than
predicted

Q point_summary-p.dis !EI =
28-ocr-08  BAD: oa (Health PdP POINT SUMMARY
8:47:31 wa:  on| @
L uNIT___ | wilt FREQUENCY | 300 seconds  TOTAL POINTS 29 4PtTrend | o | :ﬁ%ﬁﬁﬂ%mm HACTIVI
_ MODEL__| WTGO4 WALDATN PARAMTR | 0,90  PNTS in ALARM GROUP PLOT OPTIONS )
WTGO4 WIND TURBINE CUTOFF POINT \WTGD4-ACTIVE VALUE | 1782.00 m
v | oK DESCRIPTION ACTIVE POWER ‘ M ASSESSMENT I
vopeL STaTus  IEETIGEERED - CUTOFF:  HIGHLIMIT 40000,  LOWLIMIT | 50. o A .
MODEL HEALTH | 0.984 d ALARMS: XoutofY — X=F8 ¥= 12 Reswum | /| paget of2
INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE RESIDUAL RESIDHI  RESIDLO  5IG ACT TREND
WTGD4-ACTIVEPQWER ACTIVE POWER K 1782000  1778.84 0.490 49157 125000 -125.000 Yes el
WTGD4.C.ELADEANGLE AVERAGE BLADE ANGLE DEG 0867 13012 0.503 0.435 3000 3000 Yes jieecil
WTGD4-AMBTEMP  AMBIENT TEMPERATURE DEF C 9.000  11.963 2.064 -2.963 0000 0000 Yes Wil
VWTGO4-BLADEANGLEA PITCH POSITION A DEG 0400  .0.3864 0.017 20.014 1000 1000 Yes jleeeui]
WTGO4-BLADEANGLER PITCH POSITION B DEG 1400 .0.7087 0.506 -0.391 1000 1000 Yes Mheeui]
WWTGO4-BLADEANGLEC PITCHPOSITION C DEG 4500  -0.3574 1.469 A1.143 1.000 1000 Yes [heil]
VWTGD4-BL ADEANGL ERE BLADE REFERENCE DEG 1000  -08357 0.204 0.164 1000 1000 Yes el
WTGD4-BLADEPRESSUI BLADE HYDRAULIC PRESSURE PSIG 240.000  240.688 5,000 4312 5000 5000 Yes [ieeciil
WIGD4-CURRENTA  PHASE AMPS A AMPS 1435000  1427.93 0.399 33.065 100000 -100000 Yes fle=]
WIGD4-CURRENTE  PHASE AMPS B AMPS 1495000  1476.16 0.334 27.842 100000 -100.000 Yes bl
WTGO4-CURRENTC  PHASE AMPS C AMPS 1534000  1518.72 0.238 20279 100000 -100.000 Yes bl
WTGD4-FREQUENCY  GEMERATOR FREQUENCY HZ 60.000  59.994 1.381 0.006 0.030 0030 ves je=c]
\WTGD4-GENBEARDFTFR GFHFRATNAR RENDIMC NDNIE CUD TCRAD nce o 20 nnn 14 010 1107 2018 2,000 5000 Yes |jlesail
I~ WTGD4-GENBEARNDETE GEHERATOR BEARING HON DRIVE END TEM  DEG C 74000  61.789 3.348 12.211 U0 5000 Yes e
WTGO4-HSGEARGIG |17 nioii SPICD STAR DTARMNE Tor BEG-E T 27 1o 1522 4000 5000 Yes jiecil]
WTG04-IMSGEARBRG11IMS GEAR BEARING TEMP 1 DEG C 58.000  57.297 0.601 0.703 4000 5000 Yes [l
WTG04-IMSGEARBRG21IMS GEAR BEARING TEMP 2 DEG C 47000  46.066 0.991 0.934 4000 5000 Yes il
VWTGD4-REACTIVEPOWE REACTIVE POWER KVAR 123000 234032 1246 73032 100000 -100.000 Yes el
WTGD4-ROTORRPM  ROTOR RPM RPM 16000 15824 0.379 0.176 1000  -1.000 Yes Ml
WIGD4-VOLTAGEA  PHASE VOLTAGE A YOLTS 406.100  407.941 3.167 3741 2000 4000 Yes jfeecul
WTGO4VOLTAGEE  PHASE VOLTAGE B VOLTS 400800  403.721 1.101 1121 4000 4000 Yes Ml
WTGO4-VOLTAGEC ~ PHASE VOLTAGE C VOLTS 399.500  403.632 0.611 0.768 4,000 4000 Yes il
WTGO4WINDSPEED  WIND SPEED MPS 10400  10.564 0.208 0,164 0.000 0000 Yes il
WTGO4-WINDSPEED-SE WIND SPEED SECONDARY MPS 10200  10.442 0.271 0212 0.000 0000 Yes pieel
/)
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Another example

#%10.10.97.133 - Remote Desktop H i |D|5|

;‘ point_summary-p.dis

28-ocT-p8 =~ BAD:
8:48:28 WM

FREQUENCY | 300 seconds TOTAL POINTS ! 20 4.Pt Trend M : :Eﬂ%ih‘ff" ,%RMAL INACTIVE
VALDATN PARAMTR | l!!m PNTS in ALARM [

CUTOFF POINT WTGOS.ACTIVE ~  vALUE | 172000

DESCRIPTION ncmepm

CUTOFF: HIGH LIMIT |'§0000, LOWLIMIT | 50,

=

GROUP PLOT OPTIOHS

MODEL STATUS

MODEL HEALTH | 0.885 ALARMS: XoutofY X=. 9 ¥=1 12 A J '_;| BT
INPUT POINT D_ES_CRIPTI__O_N UNITS ACTUAL  PREDICTD VARIANCE RESIDUAL RESID HI RESID L O SIG ACT TREND
WTGO5-ACTIVEPOWER ACTIVE POWER o 1729.000 172031 0.218 220311 125000 125000 Yes [hess]
WTGO5.C.BLADEANGLE AVERAGE BLADE AHGLE DEG 0767  -D.8995 0.712 0.499 3.000 3000 Yes mheel
WTGO5-AMBTEMP AMBIENT TEMPERATURE DEGC 9.000 11.082 1.348 -2.082 0,000 0.000 Yes mie=c
\WTGO5-BLADEANGLEA PITCH POSITION A DEG 4500 -0.6719 0.389 0.272 1000 1000 Yes pieeill
WTGD5-BLADEANGLEB PITCH POSITION B DEG -0.400 -0.4471 0.069 0.047 1.000 -1.000 Yes M=l
WTGD5-BLADEANGLEC PITCHPOSITION C DEG -1.400 -0.7188 0.975 -0.681 1.000 -1.000 Yes Gie=c |
WTGD5-BLADEANGL ERE BLADE REFEREHCE DEG -2.000 -0.7100 1.006 0710 1.000 -1.000 Yes Gie=s
WTGO05-B1L ADEPRESSUF BLADE HYDRAULIC PRESSURE PSIG 238.000  234.806 3.185 _1.8086 5000 5000 Yes kel
WTGD5-CURRENTA PHASE AMPS & AMPS 1414.000 138234 0.083 -6.340 100.000 _-100.000 Yes Gie=c |
WTGD5-CURRENTB PHASE AMPS B AMPS 1473.000 1465.73 0.427 -33.730 100.000 -100.000 Yes gie=s |
WTGD5-CURRENTC PHASE 8MPS C AMPS 1482.000 1461.58 0.339 26576 100.000 -400.000 Yes gie=c |
\WTGO5.FREQUENCY  GENERATOR FREQUENCY HZ 59980  59.992 2.620 0.012 0.030 0030 Yes e
WTGNA.GENBEADNETER ~coucnaT T T DG SEEEE Vo LRl 1 454 4.000 5000 Yes pheemal
11 WTGDS- GENBEARNDETE GEHERATOR BEARING HON DRIVE END TEM DEGC 71.000 60,007 3.150 10,993 4.000 2000 Yes  whees
W GUS-HauCARDOD o B ST s S e S LR nee o sEoon e Do -uafy 4.000 -5.000 Yes el
\NTGO5 IMSGEARBRG11IMS GEAR BEARING TEMP 1 DEG C 57.000  56.162 0.827 0.838 4000 6000 Yes |jiecuil
WTG05-IMSGEARBRG2T IMS GEAR BEARING TEMP 2 DEGC 42.000 42897 1.450 -0.897 4.000 -5.000 Yes e ]
WTGD5-REACTIWVEPOWE REACTIVE POWER KVAR -237.000 -155.471 2.149 66529 100.000 -100.000 Yes Wie=c
WTGD5.ROTORRPM  ROTOR RPM RPM 15.900 15.844 0.122 0.056 1.000 -1000 Yes Wkl
WTGO5.VOLTAGEA  PHASE VOLTAGE A VOLTS 403.400  406.898 2.781 -3.398 4000 4000  Yes Wieecl
WTGDS MNOLTAGER PHASE VOLTAGE B VOLTS 402.100 402.325 1.984 1.875 4.000 -4.000 Yes i |
WTGDS MOLTAGEC PHASE WOLTAGE C VOLTS 404.300 403.004 0.622 0.696 4.000 -4.000 Yes i |
WTGDSMANDSPEED WIND SPEED MPS 10.000 10.206 0.398 -0.306 0.000 0.000 Yes i |
WTGO5-WINDSPEED-SE WIHD SPEED SECOHDARY MPS 9800  10.030 0.313 -0.230 0.000 0.000 Yes jieecil
Display Program Field. [USER: Mone [$SERMER: SE U mam|
distart| | [ & | 82 netsrvr |[® R*TIME Data viewer -.. 93 MMIN=tanp | L R
| I E
/)
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WTG16 Generator Bearing Drive End Temp

(Actual in Blue, Predicted in Green)

‘f‘ 1l] 1l] a7. 133 Remote Desktop

- _l _[ _| ﬂllﬁill|@|.|@| _] |trend _ap = 2|2 [rend ap

Etrend_4p.dis =]
sicuaL: [N GEMERATOR BEARING DRIVE END TEMP [ 47.0004|
PREDICTED: PN /TG 16 WIND TURBINE (WTG16-GENBEARDETEMP)
RESIDUAL: (FTGIGAMBTEMENNNN ArSIENT TEMPERATURE | s.0004)
VARIANCE: WTG16-ACTIVEPOWER | 1483.0004)
[ 80000
40,000
40,000
[ |
- ooog
1D."15."2EICII8 1244607
[ 2000
15.000
[ ooog
: ) ‘10."15."200‘8 1211607
3000000
1000000
10."15."200‘8 12:16:07
START TIHE: 9/0/2008 G:00:00 ARCHIVE SAMPLE RATE:
END TIME: 10/28 REAL-TIME SAMPLE RATE:
|
/)
SUHEE
f\
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t! 10.10.97.133 - Remote Desktop

¢ R*TIME Data Yiewer - [POINT_SUMMARY-P.DIS]

File Edit WView Display Wiewer Security Window Help

TEI B &| @& |m| D] =] E] El [romt_summaryp

| 2N oy

[ o_gmw-po  BaD:| o |Health P POINT SUMMAR'

12:51:00 w0 | @

LT will PROCESSINGRATE 300 ==conds

| monEL__| WTG38 VALIDATION PARAMETER  0.95

WTG38 WIND TURBINE TOTAL POINTS 20

- Ok CUTOFF POINT  WTG38-ACTIVEPOWEI GRAPHIC
ACTIVE POWER

MODEL HEALTH  0.978 S

MODEL STATUS ABNORMAL HIGH CutOff  10000. LOW CutOff 50, GROUP PLOTS 4 Point

ABNORMAL POINTS 1 ALARMS XoutofY: X= 9  ¥= 12 I I | i ' |

ALARM ON Residual _——
Status Legend: NORIVIAL ABNORMAL INACTIVE [ ¥ Page
INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE RESIDUAL RESIDHI  RESIDLO SIGACT TREND
\WTG38-ACTIVEPOWER ACTIVE POWER KW 1513.000 143983 0.580 73471 12500 12500 Yes [esc
WTG38.C.BLADEANGLE AVERAGE BLADE AHGLE DEG -1.133 -0.6171 0.528 -0.516 3.00 -3.00 Yes [lieecayl
WTG38-AMBTEMP AMBIENT TEMPERATURE DEF C 15.000 12.805 0.005 2.195 0.00 000 Yes [heee
WTG38-BLADEANGLEA PITCH POSITION A DEG 0400  -0.2101 0.188 -0.190 1.00 100 Yes Jhee
WTG38.BLADEANGLEB PITCH POSITION B DEG 1500 -0.4636 1.032 -1.036 1.00 100 Yes |l |
\WTG38-BLADEANGLEC PITCHPOSITION C DEG 4400 -0.4744 1.244 1.226 1.00 100 Yes |lese
\WTG38-BLADEANGLERE BLADE REFERENCE DEG 2000 05638 1.379 -1.436 1.00 100 Yes |ilese
\WTG38-BLADEPRESSUF BLADE HYDRAULIC PRESSURE PSIG 231.000 232634 2.066 -1.634 5.00 500 Yes [l
WTG38-CURRENTA  PHASE AMPS A AMPS 1193000  1155.31 0.365 37.694 10000 -100.00 Yes fheseo
WTG38-CURRENTE  PHASE AMPS B AMPS 1257.000  1213.96 0.411 43.036 10000 -100.00 Yes [hee=
WTG38-CURRENTC  PHASE AMPS C AMPS 068 : -100.00  Yes e
WTG38.FREQUENCY  GEMERATOR FREQUENCY Hz 003 Yes ey
\WTG38-GENBEARDETEN GENERATOR BEARING DRIVE END TEMP DEG C 500 Yes e ]
\WTG38-GENBEARNDETE GENERATOR BEARING HOH DRIVE END TEM DEG C | g 500 Yes |l
\WTG38-HSGEARBRG1Th HIGH SPEED GEAR BEARING TEMP 1 DEG C 3 35 - : i 500  Yes |l
\WTG38-IMSGEARBRG1T IMS GEAR BEARING TEMP 1 DEG C 54.000 55.171 0.584 1471 4.00 500 Yes [ieeei—
\WTG38 IMSGEARBRG2T IMS GEAR BEARING TEMP 2 DEG C 43.000 44.272 0.892 1.272 4.00 500 Yes |[lhese
WTG38-REACTIVEPOWE REACTIVE POWER KVAR A6.000  -23.077 0.449 32923 10000 -100.00 Yes Ml
WTG38.-ROTORRPM  ROTORRPM RPM 15.900 15.216 1.070 0.684 1.00 100 Yes ples
WTG38-VOLTAGEA  PHASE VOLTAGE A VOLTS 402500 403390 0.625 -0.890 4.00 400 Yes fhese |~
1| | wH
1
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'1‘=m 10.97.133 - Remote Besktop

SiGNaL: [N GE/ARBOX HSS NDE TEMP
PREDICTED: SEFNOGIGTNI Y/TG08 WIND TURBINE (WTG08-GearHSSNDETemp) Pr
= I

|
1/2/2003 0:00:00 14902009 0:00:00
WTGOS WIND TURBINE (WWTG08-GearHSSNDETemp) Va

14842009 0:00:00 122008 0:00:00

START TIMERLEY END TIME: 4 ARCHIVE SAMPLE RATE:S| o
I DCAI TIRC CARNI C DnT:.M =
4] e

/|
SRy
6
)Flow Control Company MIDWEST
SCIENTECH 21 Ry bbb




Another Gearbox Bearing Temp Spike

___umr__| SB PROCESSING RATE 300 s=conds
. MODEL__| WTGO8 VALIDATION PARAMETER
WTGOS YWIND TURBINE TOTAL POINTS 54
M 0K CUTOFF POINT WTGO8-ACTIWVEPOWE|
ACTIVE POWER
MODEL HEALTH ~0.972 CUTOFF VALUE 37024
ABMORMAL POINTS 10 ALARMS XoutofY: X= ¥=
ALARM ON Residual
Status [ egend: NORIGAI ABNORIFAL INACTIVE
INPUT POINT DESCRIPTION UHITS ACTUAL
WTGO8-TemplGETElade TEMP IGET PITCH DRIVE BLADE 1 DEGC 27.000
WTGOE-TemplGETElade TEMP IGBT PITCH DRIVE BLADE 2 DEGC 28.000
WTGD8-TemplGBTBlade TEMP IGET PITCH DRIVE BLADE 3 DEGC 26.000
WTG0D8-HubBraTemn  HUB BEARING TEMP DEGC 21.000
WTGDE-Untwistind UHTWAST INDICATOR DEG 187.200
WTGD8-HacelleTemn  WACELLE TEMP DEGC 23.000
WTGDE-DriveTrainvibh  DRIVE TRAIN VIBRATION M/SEC"2 0.100
WTGD8-GearHSSDETem GEARBOX HSS DE TEMP DEGC 67.000
\WTGD8-GearHSSMDETel GEARBOX HSS HDE TEMP ——h DEGC 88.000
WTGO8-GearlMSDETerm GEARBOX IMS DE TEMP DEGC 52.000
WTGO8-GearlMSNDETen GEARBOX IMS HDE TEMP DEGC 30.000
WTGO8-GearOilSump T GEARBOX OIL SUMP TEMP DEGC 38.000
/)
CURTISS
r\ WRIG
)Flow Control Company
SCIENTECH 22

GRAPHIC

GROUP PLOTS

Rl

PREDICTD
27215

27.720
25.857
20.575
278.279
23.178
0.0375
67.785
63.666
53.624
47.805
49.211

VARIANCE RESIDUAL

0.086
0.288
0.058
4.415
1.227
0.371
4,222
0.858
5.386
0.569
2.522
2.695

-0.215
-0.720
0.143
-8.575
-91.079
-1.178
0.062
-3.785
23334
-2.624
-9.805
-11.211

4 Point

1=

RESID HI

J.00
J.00
J.00
J.00
100.00
2.00
0.10
J.00
3.00
3.00
J.00
3.00

1

4 | Page203
RESIDLO SIGACT TREMWD
300 Yes e
300 Yes e
300 Yes e
300 Yes e ]
00,00 Yes e ]
200 Yes e ]
010 Yes e ]
300 Yes e ]
300 Yes e |
300 Yes i ]
300 Yes e ]
3.00 Yes |iesc ]

GENERATION



*TIME Data Yiewer - [POINT_SUMMARY-P.DIS]
Eile Edit Wiew Display ‘iewer Security ‘Window Help _Iﬁllll

| & & BiE]|6]0]5] 5 Powsumwe ~ /0| ey |

" 6-omm-os  Bapx:| 13 |Health PdP POINT SUMMARY

13:17:18 w0 | @
Lo | wilt PROCESSING RATE 300 seconds PP BRCHITECT I
|..moDEL__ | WTG23 VALIDATION PARAMETER  0.95
WTGZ3 \WIND TURBINE TOTAL POINTS 20 GRAPHIC W

CATEGORY_| Generic Reference F CUTOFF POINT  \WTG23-ACTIVEPOWE|

0,530 ACTIVE POWER W
WTEEL L § CUTOFF VALUE  1829.00
MODEL STATUS ~ ABNORMAL HIGH Cutoff  10000. LOWCutoff 50, GROUP PLOTS 4 Point dmrm
ABNORMAL POINTS 4 ALARMS ¥ outof¥: X= @ Y= 42
ALARM ON Variance ﬂ H H

Status [ egend: NORIAL ABNORMAL INACTIVE [ & Page1of2

INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE RESIDUAL RESIDHI  RESIDLO SIG ACT TREND
WTG23-ACTIVEPOWER ACTIVE POWER KW 1820000  2300.56 0.036 12.436 12500 12500 Yes |jEesan]
WTG23.C.BLADEANGLE AVERAGE BLADE AHGLE DEG -1.500 0.0334 0.056 -0.133 3.00 300 Yes i ]
WTG23-AMETEMP AMBIENT TEMPERATURE DEF C 4.000 2.3334 0.327 1.667 0.00 000 Yes [Qhese ]
WTG23-BLADEANGLEA PITCH POSITIOH A DEG -1.500 -D.0966 0.001 -0.003 1.00 100 Yes [Qle=
WTG23-BLADEANGLEB PITCH POSITION B DEG 1500 -0.0427 0.023 0.057 1.00 100 Yes piee ]
WTG23-BLADEANGLEC PITCH POSITION C DEG -1.400 0.5670 0.265 -0.667 1.00 100 Yes [le= ]
WTG23-BLADEANGL ERE BLADE REFEREHCE DEG -1.000 0.3297 0515 -1.330 1.00 100  Yes pieerl]
\WTG23-BLADEPRESSUF BLADE HYDRAULIC PRESSURE PSIG 238.000  232.080 1.122 -2.080 5.00 500 Yes [l
WTG23-CURRENTA PHASE AMPS A AMPS 2150.000  1902.42 0.833 237.585 100.00 -100.00 Yes QEe—= ]
WTG23-CURRENTB PHASE AMPS B AMPS 2232.000  1987.36 0.825 250.635 10000 10000 Yes Qi
WTG23-CURRENTC PHASE AMPS C AMPS 2200.000  1981.36 0.862 254.644 100,00 10000 Yes plese ]
WTG23.FREQUENCY  GEMERATOR FREQUEHCY HZ 50.970 59.982 0.799 0.012 0.03 003 vYes pEee ]
\WTG23-.GENBEARDETEN GENERATOR BEARING DRIVE END TEMP DEG C 27.000 20.248 0.200 -2.248 1.00 500 Yes [phese
WTG23-GENBEARNDETE GEHERATOR BEARING HOH DRIVE EHD TEM  DEG C 43.000 16.523 0301 -3.523 4.00 500 Yes i ]
WTG23-HSGEARBRG1Th HIGH SPEED GEAR BEARING TEMP 1 DEG C 64.000 64.235 0.040 0.235 4.00 500 Yes [l
WTG23- IMSGEARBRG1T IMS GEAR BEARING TEMP 1 DEG C 55.000 54.649 0.079 0.351 1.00 500 Yes |k
WTG23-IMSGEARBRG2T IMS GEAR BEARING TEMP 2 DEG C 43.000 43.659 0.215 0.659 4.00 500 Yes |l
WTG23-REACTIVEPOWE REACTIVE POWER KVAR 1771.00 481473 3222  -820.527 100.00 -100.00 Yes [Ee—e ]
WTG23-ROTORRPM  ROTORRPM RPM 16.200 15.930 0.302 0.470 1.00 100  Yes pleell]
WTG23 VOLTAGER PHASE VOLTAGE A YOLTS 380200  405.114 6.360 0314 4.00 400 Yes Qe ]

1
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Project Status

v 3 Wind-Farms are utilizing PdP Monitoring System, 6 more in
deployment stages (to expand to 13 total wind-farm sites)

v' 235 Wind-Turbines being monitored by PdP
(to expand to >500 wind-turbines)

v Expect to complete this summer

v" Preliminary Findings; Some problems, Most sensor related.

e J
WRIGHT
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Coal Fleet Monitoring

 Modeling all Coal Units over 200 MW’s
15 Units

« 254 Models

« Beganin 11/08

 Lessons learned already

* Issues ldentified

* Plan to complete modeling by March

1
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IME Data Yiewer - [point_summary-p]
File Edit Wiew Display Wiewer

_J _J _J !IIIEQ'.'D'D'P" _I point_: I ‘?lk‘}” top_meny Ipoiht_summary- |

Security  Window Help

12-gam-09  Ban:[ 31 |Health |

it w0 Q |

Lumr__ | Fsk19NTP PROCESSING RATE 300 se=conds

_md 19RHFANS VALIDATION PARAMETER 0.95

19:RH FANS TOTAL POINTS 56

Ci m‘ ORY. I OK CUTOFF POINT  F19-UnitGrossLoad GRAPHIC
Unit Gross Load

MODEL HEALTH. SR8 CUTOFF VALUE  161.47

MODEL STATUS ABNORMAL HIGH CutOff 10000, LOW CutOff 120. GROUP PLOTS 4 Point

ABNOBMAL POINTS [i] ALARMS XoutofY: X= 10 ¥= 12 @ K 7

ALARM ON Variance iz M M e
Status Legend: NORIAL ABNORIGAL INACTIVE ¥ Page3of3
INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD  VARIANCE RESIDUAL RESIDHI  RESIDLO SIG ACT TREND

FA9-ID4RitrOutBraTemn 19-4 1D MTR OUTBOARD BRG T DEG F 121.000  120.756: 0.067 0.244 5.00 000 Yes heesnll

F19D4MtrStatorTemn  19-410 MOTOR STATOR TEMP DEGF 62.100 67.956 0.444 -5.656 3.00 500 Yes leea

F19DFandOutBraTmn 1D Fan 4 Qutboard Brg Tmp DEGF 3276.700 99,964 5209.232 3176.74 5.00 -10.00 Yes [l |

F19D3GvrOutBraFan 10 3 Gyr Out Brg Fan End DEGF 98.200  113.371 5412 15371 500  10.00  Yes hees

F19ID3GwrinBraFan 10 3 Gyr In Brg Fan End DEGF 107.000 119.838 4,882 -13.038 5.00 -10.00 Yes e

F19-1D3GwrinBrahtr 19-3 1D GYR IN BRG MTR END DEGF 96.500 114.841 5.964 -18.741 5.00 -10.00 Yes Lhes

F191D3GwrOutBrakitr  19-3 1D GYR OUT BRG MTREN DEG F 91.800 109.673 6.138 -17.873 5.00 -10.00 Yes hese |

F19.D4GurOutBraFan 1D 4 Gyr Out Brg Fan End DEGF 125900  133.985 1.485 -8.085 500 1000 Yes Qe

F19ID4GvrinBroFan 1D 4 Gyr In Brg Fan End DEG F 127600 136.227 1.466 -8.627 500 1000 Yes i

F19D4GurinBrobitr 19-4 1D GYR IN BRG MTR END DEG F 119.700 130.592 2.762 -10.892 5.00 -10.00 Yes [l |

F19D4GwrOutBralitr  19-4 1D GYR OUT BRG MTREN DEGF 129.600 137.134 2.005 7.234 5.00 -10.00 Yes Qs |

FA9.DFan3inletraft 10 Fan 3 inlet Draft 20 5278 60822 0640 0949 020 020 Yes e

F19DFandinietDraft 1D Fan 4inlet Draft 1N H20 5171  -6.0888 0.707 1.024 0.20 020 Yes Qe

F19-RHO2Aver ane RH Average 02 £ 3.912 3.7628 0.079 -0.036 0.00 0.00 Yes [l ]

F19-MainSteamFlow Main Steamn Flow KLBHR 950.014 1110.14 0.986 -151.088 .00 0.00 Yes [l |

F19.RHFrMPSHINDraft  RHFrn PSH inlet Draft 1M H20 0820 07025 0.697 -0.110 0.20 020 Yes Bieee

|
b
sl
sl
|pisplay Program Field, IUSER: R*x |$SERVER: Fsk19NTR | |
iijtart| |2 & || R*TIME Data Viewer -.. S MMInetapp «
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)Flow Control Company
SCIENTECH

Q R*TIME Data Yiewer - [trend_4p]
=181 x]

File Edit View Display Wiewer Security  Window  Help

_@J %J _gﬁj i} [y ] B _J trend_4p I ‘?lk‘}” top. menultrend |_4p |

12_-JAH-00 BAD: | 31 Heaith
5:41:30 w0 | @

siGNAL: I (D Fan 4 Outboard Brg Tmp 3276.700
PREDICTED: FSKABNTPPRDESIENNN 19-RH FANS (F19-IDFand0utBrgTmp) Prediction 09.651
[T
[Mooa.00a
2000000 Tm 11:40:00 1222408 7]
2000.000 1 F19-IDFan40utBrgTmp 3276.69995 DEG
2 PN04316 111.74390 DEG
(M =>]=]
I b.oog
o v
12M1E8/2008 0:22:57 A2/ZE/2008 2:22:58 82003 16:22:53
RESIDUAL: FSKASNTPPNDSTENNN 19-RH FANS {F19-IDFan40utBrgTmp) Residual 3177.049
[ 4008 000 :
1&00.000 3
. = =i
A v
1‘2.!’18.!‘2008_0:22:5? A2/ZE/2008 5:22:58 /552009 16:22:53
VARIANCE: Fsk19NTP:PNO4317 19-RH FANS (F19-IDFan4 OutBrgTmp) Variance 530.665
00,000
]
a0 |
4] »
12ME2002 02257 1202652002 2:22:58 AMEZ009 168:22:59
START TIME: 12/12/2008 5:40:30 END TIME: 1/12/2009 5:40:33 ARCHIVE SAMPLE RATE:S minutes

REAL-TIME SAMPLE RATE: 5 minites:

«d

[USER: R*% |$SERVER: Fsk1ONTP

db‘Start| | & & || B R*TIME Data Viewer -.. 3 MMINetapp

27
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IME Data Yiewer - [PODINT_SUMMARY-P.DIS]
File Edit Wiew Display Viewer Security Mindow Help

_I_I_I_I_I_II 1| (o] ot somaneve -] @ T Feeen |

12-gaN-09  BAD: Health PdP POINT SUMMARY

8:16:09 M |— Q

L umT | Craw8NTP PROCESSING RATE 300 seconds

. MoDeL | 81BFP VALIDATION PARAMETER 095

ug 81 BFP TOTAL POINTS 19

| GATEGORY. | OK CUTOFF POINT  CRE-81BFPSpeed GRAPHIC

BFP 81 SPEED
0.957

MOBLLHESL G CUTOFF VALUE  2863.38

MODEL STATUS ABNORMAL HIGH CutOff 10000, LOW CutOff 500, GROUP PLOTS 4 Point

ABNORMAL POINTS 2 ALARMS XoutofY: X= 10 Y= 12

ALARM ON Variance "
Status Legend: NORMAL ABNORIAL INACTIVE | [JF| Page 1of 1
INPUT POINT DESCRIPTION UNITS. ACTUAL PREDICTD  VARIANCE RESIDUAL RESIDHI  RESIDLO SIG ACT TREND
CRB-Unit8Grossload & UNIT GROSS LOAD MW 188.683  169.635 0.853 18.466 0.00 0.00  Yes el
CR8-81BFPSneed BFP 81 SPEED RPM 2863375  2853.20 0.012 1.174 30.00 3000 Yes ieea ]
CRB-81BFPMtriw BFP 81 MOTOR POWER MW 2.903 2.8880 0.049 0012 0.10 010 Yes pieee ]
CR8-81BFPHvChIPos  BFP 81 HYD COUP IHC POS % 54.018 54.553 0.110 -0.536 3.00 300 Yes hees ]
CR8-81BFPSuctFlow  BFP 81 SUCTION FLOW KLBHR 663.079  671.007 0.356 -30.444 10000 -100.00 Yes Lheee ]
CRB8-81BFPSuctPress BFP 81 SUCTION PRESSURE PSIG 71.395 71.688 0.040 -0.293 5.00 500 Yes pEee ]
CRB8-BFPSuctWirTemn BFP SUCTION WATER TEMP DEGF 2020985 293500 0.065 0524 5.00 500 Yes phesey]
CRB8-81BFPDischPrs  BFP 81 DISCHARGE PRESS PSIG 2086721  2069.43 0.082 7.048 50.00 5000 Yes [QEeeel]
CR8-BFPDischPress & BFP DISCHARGE PRESSURE PSIG 2095621  2084.66 0.131 10.959 5000 5000 Yes pEee
CRB8.-81BFPPmuinbBra  BFP 81 PUMP INBRD BEAR TMP DEGF 132637  151.223 5.585 -18.587 5.00 000 Yes piese ]
CR8-81BFPPmnOuthBra BFP 81 PUMP OUTE BEAR TEMP DEGF 134445  136.863 0.591 2324 5.00 1000 Yes pheesl]
CRE.B1HCHtrGleBraTm BFP 31 HC MTR GOE BEAR TMP DEGF 126553 190360 0756 a755 500 A0 Yes ksl
CRB-81HCMtrThrBraTmi BFP 81 HC MTR THR BEAR TMP DEG F 131.051  135.847 1.338 -4.796 5.00 4000 Yes Ml
CRB-81HCPmMPGdeBraTi BFP 81 HC PMP GDE BEAR TMP DEGF 122709 126.279 0.689 3.570 500 000 Yes Qe ]
CR8-81HCPmMPThrBraTn BFP 81 HC PMP THR BEAR TMP DEG F 131.988  137.004 1.255 5.106 5.00 1000 Yes [Eeeerl]
CRB8-81BFPMtrinbBra  BFP 81 MOTOR INB BEAR TEMP DEG F 164.715  138.085 5.853 22.720 5.00 000 Yes s ]
CR8-81BFPMtrOutbBra  BFP 81 MOTOR OTE BEAR TEMP DEGF 134336 128.347 2.640 5946 5.00 000 Yes hees ]
CR&-FeedwaterFlow  § FEEDWATER FLOW KLBHR 1125476 110157 0.046 6,885 0.00 0.00 Yes M=l
CR8-FeedwaterFlowDP & FEEDWATER FLOW DP 1M H20 26.217 24.690 0.026 0.245 0.00 0.00 Yes gl
sl
|Display Program Field. IUSER: R*x |$SERVER: CrawsNTR
iﬁstartl |2 & | R*TIME Data Viewer -... =5 MMINetapp o =
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IME Data Yiewer - [trend_4p.dis]

File Edit Wiew Display WViewsr Security ‘Window Help o = |
2| | g| mE|n| =] =5 E [trendap - ?l\q” top_menu | rend_4p |
12-zan-09  BAx:| 1 |Health PdP 4 PARAMETER TREND |
8:15:02 w0 | @
siGNAL: [N cr - 21 MOTOR INB BEAR TEMP 161.715
PREDICTED: EFANBNTE:PNISSSSINN Us 81 BFP (CRS-81BFPMtrinbBrg) Prediction 138.985
Ty
[ 20000

100000
100.000
]
[ .
A
12252008 0:28:15
U8 81 BFP (CR8-81BFPMtrinbBra) Residual 22.729
10.000 "
[T
A ]
A2/EE2008 02815
VARIANCE: CrawBNTP:PNO5556 U8 81 BFP (CR8-81BFPMtrinbBry) Variance 5.853
20,000
i [ TSSR— Y ——
4] »
A2/EE2002 0028158
START TIME: 12/1/2008 6:09:50 END TIME: 1/12/2009 6:10:04 ARCHIVE SAMPLE RATE:5 minutes
REAL-TIME SAMPLE RATE: 5 minites:
|Display: CrawanTPYpaint_summary-p.dis IUSER: R*x |$SERVER: CrawsNTR |
H_—,‘Startl | @ & [ R*TIME Data Yiewer -... S5 MMINetapp
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Coal U|t Feedwater Heater Shell Pressure
“Lesson learned” : Include entire load range in Model

Q R*TIME Data Yiewer - [trend_4p.dis]

| File Edit Wiew Display Wiewer Security Window Help

o = |
2| 2| & mE|R(EEE] B [wemw =] 28| tereulrode |
12-zan-09  ®Ax:| & |Health ' pyp 4papavETERTREND |
7:35:05 w0 | @ ™
siGNAL: [N H1R 762 SHELL PRESS 189.139
PREDICTED: EiGNNIEPNOSSOGIE U7 HPRN HEATERS (CR7-762ShellPress) Predicti 189.088
(200,000 Trend Info

6:50:00 141409
1 CR7-762ShellPress 92.16685 PSI
2 PN03596 0.00000
150,000
150,000 |

 [MEE

- AL T

2252008 0:28:45

U7 HPPA HEATERS (CR7-762ShellPress) Residual

0.051
i‘
= (W lIIlf'J .i.'l
0.000 ".'}; [ ™ Jﬁ ol
[Czmooo |
4
1212512008 028415
VARIANCE: Craw/NTP:PND3I5S97 U7 HPRAY HEATERS (CR7-762ShellPress) Variance 0.005
2.000
0,000 - 4‘11 l [
4

12/26/2008 0:28:15

START TIME: 12/1/2008 6:09:59 END TIME: 1/12/2009 6:10:04

ARCHIVE SAMPLE RATE:5 minutes

REAL-TIME SAMPLE RATE: 5 minites:
IUSER: R*x |$SERVER: Craw?nte | ||
db‘Start| | & & || B R*TIME Data Viewer -.. 3 MMINetapp | |p‘a.,,
1

CURTISS

r\ WRIG

)Flow Control Company

SCIENTECH 30

MIDWESI
GENERATION



Questions ?

GENERATION
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