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Progress Energy Florida

o More than 1.7 million
customers in 35 counties

o Over 100 years of service
o 4,300 employees

o More than 9,000 megawatts of
generation

o 5,000-mile transmission and
40,000-mile distribution
network

o 14 generating plant sites
(64 units)
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Pattern Recognition

3 full time employees with IT support
e Over 3000 Models running




Pattern Recognition

e Initially the focus of the M&D Center was early detection
of reliability issues with rotating equipment
o CT group has been monitoring for 5 years
*Fossil steam plants is 1 Y2 years old
* Most of 2008 was spent building our own models &
training our own data
 During the latter part of 2008 we focus more in monitor
and maintaining our models
» Goal for 2009 is to expand the capabillity of the PdP
models to include key thermal performance indicators




2008 Pattern Recognition Finds Fossil Einds

Auxiliary transformer cooling fan failure

Air Heater Hot End bearing oil pump failure

Lube Oil heat exchanger pluggage

Air Heater Ammonia Bisulphate differential ramp

XO Feedwater heater extraction supply valve failure
Plugged circ water pump cooler

Air Heater guide bearing cooling fan failure

Air Heater hot end bearing oil circulator filter plugged

Total Fossil

CT Finds

Generator J strap (gooseneck) failure
Exhaust flex seal deterioration
Performance Instrumentation malfunction
Steam Turbine oil deflector rub

Failed lube oil cooling valve

Total CT

Total = $2,302,756

Avoided
Costs
101,000

32,285
17,504
11,760
18,521
8,060
2,613
1,931

193,674

1,993,800
42,100
33,540
32,391

7,251

2,109,082



Auxiliary Transformer
avoided costs = $101,000

[E] R*TIME Data Yiewer - [point_summary-p.dis]

Eile Edit  Wiew Display Viewer Security ‘Window Help _|E’|_)
EI %I gl ﬁ'“%l | I || Ipl]inl_summary-p "l EIEI Ipu:uint_summar\,f-

10-DEC-08

§:23:29

__UNIT__ | rox3 FREQUENCY | 300 seconds TOTAL POINTS | 8 4-PtTrend | 4 | :Eunfﬂhﬁ’f"&mm INACTIVE

MODEL | 3ATRANp VALDATN PARAMTR 090" PNTS in ALARM [0 SROUP PLOT OPTIONS .
3 AUX TRANS CUTOFF POINT TE-343DA VALUE [ 5060 2) M
CATEGORY | OK DESCRIPTION AUX XFMR A WIND TEMP M
CUTOFF: HIGH LIMIT 200. LOwW LIMIT
MODEL 5TATUS | NORMAL - e u
: o = = [arm on:
MODEL HEALTH | 0,863 M ALARMS: XoutofY  X= (48 ¥= (20 Residual /| Pagetiord

INPUT POINT DESCRIPTION UHITS ACTUAL PREDICTD VYARIANCE RBESIDUAL RESIDHI  RESIDLO SIG ACT TREND
TE-343CA STRT XFMR A WIHD TEMP DEG C 62.000 61.692 0.388 0.308 10.000 10,000 Yes
aCE SIELXEMR G N TERD DEGL 2
TE-343DA ALY XFMR A WIND TEMP DEG C 50.600 b : 4 10.000

TE-343DE ALLX XFME B WIND TEMP DEG C 40,100 J A . . .

TT-343A0 3A STUP XFMR TOP OIL TEMP DEGC J7.844 37.469 0.487 0.375 0.000 0.000 Yes
TT-343A4AK 3A STUP XFMR X-WIND TEMP DEGC 37.612 3J7.356 0.218 0.171 10.000 -10.000 Yes
TT-343A4Y 3A STUP XFMR Y-WIND TEMP DEGC 37173 36.979 0.246 0.194 10,000  -10.000 Yes
TE-344B AMEIENT AIR DEG F 66.279 67.470 0.644 1.152 15000 -15.000 Yes

EEEEEERREEE
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Auxiliary Transformer

avoided costs = $101,000
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Air Heater Hot End Bearing

avoided cost

Q R*TIME Data Yiewer - [point_summary-p.dis]

s = $32,285

Eile Edit Miew Display Miewsr Security  Window  Help

= B 8| mE|n| @ =] E] | point_summary-p

Health

10-DEC-D8 BAD: 0

8:26:48 IYM: 0

L UNT__ | roxd4
| MODEL | 4aAHTRp

"'l EIEI Ipu:nint_summar\,f-

PdP POINT SUMMARY

FREQUENCY | 300
VALDATM PARAMTR | 0.90

seconds TOTAL POINTS a

PNTS in ALARM 0

4-Pt Trend i s |

GROUP PLOT OPTIONS

Alarm on:
Residual

0.000
10.000
10.000
10.000
10.000

10.000

44 AIR HEATER CUTOFF POINT TE-433AC-AVG VALUE 661.60 @
EHIEﬁﬂﬁi I oK DESCRIPTION AWG GAS IN TEMP-4A AH ‘ M
MODEL STATUS NORMAL CUTOFF: HIGH LIMIT | 4000. LOWLIMIT = 535, o
MODEL HEALTH 0.994 W ALARMS: X out of Y = 18 Y= 20 H
INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD WARIANCE RESIDUAL  RESID HI
A20ATOTAIRFLOW 44 TOTAL AIRFLOW oy 71.401 73.946 1.804 -2.040
TE-433AC-AVG AVG GAS IH TEMP-4A AH DEG F 661.605 660.318 0.705 2.033
TE-433AB-AVG AVG AIRIH TEMP -4A AH DEGF 109.900 113.361 2.262 23321
TE-433AD-AYG AVG GAS OUT TEMP-4A AH DEG F 289.800 291.140 0.863 -1.280
TE-433AA-AVG AVG AIR OUT TEMP-44 AH DEG F 612.550 612.0927 0.067 -0.170
AH OIFF PRESS 14 L 17 L6945 1>
AH HOTEHD BG 44 AH TEMP DEG F 137.173 138.480 1.266 -1.317
DEGE o7
TE-444CA AMEIEHT AIR (RTD) DEG F 66.380 66.755 0.273 -0.375

25.000

Status [ eqend:
ABHNORMAL HORMAL INACTIVE

 Data Miner |
ASSESSMENT |
/| pagenera

RESID LO  SIG ACT TREHND
0.000 Yes
-14.000 Yes
-14.000 Yes
-14.000 Yes
-14.000 Yes

-14.000 Ye

-10.000

fes

EEEEEEERREER



Air Heater Hot End Bearing

avoided costs = $32,285

225

[

/

o NS
\J ~

N

-

]

9/13/2008 12:00:00 A

& AH HOTEND BG 44 AH TEWMP © AH CLDEMD BG 44 AH TEMP

8.00 days

87222005 12:00:00 Ahd




Lube Oil Heat Exchanger

avoided costs = $17,504

R*TIME Data Yiewer - [point_summary-p.dis]

File Edit Wiew Display WYiewer Security ‘Window Help = e

EI EI @I i) [y | point_summary-p | jl

10-DEC-08 AD: PdP POINT SUMMARY
8:32:02
B

UNT | rox3 FREQUENCY [300 | seconds  TOTAL POINTS | 43 a-PtTrend | s | o RN INACTIVE

“ 3TURBMp VALDATN PARAMIR | 0.90 PNTS in ALARM | 0 P LT CFES .
3 TURBINE MECH CUTOFF POINT PT-310B-SEL VALUE [ 861,71 () m
cATEGORY | OK DESCRIPTION 1ST STAGE PRESS.SELECTED W
CUTOFF: HIGH LIMIT 2000. LOW LIMIT 5
MODEL STATUS | NORMAL — e u
: o = = arim on:
MODEL HEALTH | 0.876 ﬂ GRS TC ASE S Bve Residual 1 ) /| Pageter2

INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD WARIANCE RESIDUAL RESIDHI  RESIDLO  SIG ACT TRENHD
PT-310B-SEL 1ST STAGE PRESS-SELECTED PSI 861.710 866.756 0.018 -1.535 0.000 0.000 Yes Qe
TE-310AB T/G BRG 1A DEG F 191.368 191.786 0.594 -0.750 10.000 -14.000 Yes Qs
TE-310AC T/G BRG 1B DEG F 206.387 206.381 0.004 0.005 10.000 -14.000 Yes Qi ]
TE-310BB T!G BRG 2A DEG F 185.054 185.048 0.002 0.006 10.000  -14.000 Yes Qi
TE-310BC T/G BRG 2B DEG F 202.762 201.250 0.410 1.512 10.000 -14.000 Yes Qi |
TE-310CB TiG BRG 3A DEG F 169.824 170.209 0.369 -0.385 10.000 -14.000 Yes Qi |
TE-310CC T!G BRG 3B DEG F 187.377 188.536 1.138 -1.492 10.000 -14.000 Yes Qi ]
TE-310DB BRG#LTMTL DEG F 168.141 167.149 0.664 0.656 10.000  -14.000 Yes jie=
TE-310DC BRG#RTMTL DEG F 186.551 183.403 3.142 3.808 10.000 -14000 Yes Qi
TE-310EB BRGH#LTMTL DEG F 157.000 157.187 1310 0.823 10.000 -14.000 Yes Qi |
TE-310EC BRG#2L TMTL DEG F 168.821 160.297 0.852 -0.476 10.000 -14.000 Yes Qs
TE-310FB BRG#2RTMTL DEG F 150.870 150.325 0.774 0.554 10.000 14000  Yes s
TE-310FC BRG#2L TMTL DEG F 163.597 164.818 1.902 -1.221 10.000 -14.000 Yes Qi |
TE-310GB TEMTL RCWEST DEG F 156.830 157.155 0.414 -0.325 10.000 14000 Yes Qe
TE-310GC TEMTL REWEST DEG F 166.632 167.233 1.076 -0.601 10.000 -14.000 Yes Qi |
TE-310HB TEMTL FCWEST DEG F 158.688 159.262 0.657 -0.575 10.000 -14.000 Yes Qs
TE-310HC TEMTL FEWEST DEG F 167.973 168.773 1.078 -0.968 10.000 -14.000 Yes Qe
TE-3101B TEMTL RCEAST DEG F 167.300 166.971 0.5341 0.329 10.000 -14.000 Yes Q== ]
TE-310IC TEMTL REEAST DEG F 168.646 168.111 0.833 0.536 10.000 -14.000 Yes Qi |
TE-310JB TEMTL FCEAST DEG F 159.872 160.204 0.409 -0.331 10.000 -14.000 Yes Qs
TE-310JC TEMTL FEEAST DEG F 165.278 167.510 5.162 -2.233 10.000 -14.000  Yes Qi ]
TE-310KB T/G BRG 114 DEG F 150.197 143.323 6.784 6.874 10.000 14000 Yes Qi ]
TE-310LC T/C BRG 12B DEG F 150.367 149.170 1.648 1.197 10.000 -14.000 Yes Qi |
TE-310MC THST FTPLT UPPR BRG TEMP DEG F 149.352 149.277 0.119 -0.096 10.000  -14.000 Yes Qe |




Lube OIl Heat Exchanger

avoided costs = $17,504
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Air Heater Differential
avoided costs = $11,760

[E] R*+TIME Data Yiewer - [point_summary-p.dis]
Eile Edit  Wiew Display Wiewer Security Window Help -|5’|

EI %I @I ﬂll@lllll |puint_summary.p

10-DEC-08 BAD:
8:33:40 IVM: 0

"I EIEI IpDint_summar\,-'-

PdP POINT SUMMARY

UNIT | rox3 FREQUENCY | 300 seconds  TOTAL POINTS | 6 4-PtTrend || - & | ﬁ?ﬁéﬁﬁﬁf"rfom e

MODEL I 3aAHTRp VALDATN PARAMTR | 0.90 PHTS in ALARM 0 T P G .
34 AIR HEATER CUTOFF POINT TE-320AC-AYG VALUE #17.51 @ W
CATEGORY I oK DESCRIPTION 3A AH GAS IM AVG W
MODEL STATUS NORMAL CUTOFF: HIGH LIMIT 900, LOW LIMIT H450.
Alarm
) . _ _ Alarm on:
MODEL HEALTH | 0,992 W ALARMS: Routofy - EESEE V- NS H Residual ) /| Pagertiof

INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE RBESIDUAL RESIDHI  RESIDLO  SIG ACT TREND
TE-32044 HOT EHD BRG 34 AH DEG F 128.406 124.192 0.710 1.793 100000 -14.000 Yes
TE-320AB COLD END BRG 3A AH DEG F 85.268 86.356 1.152 -1.622 10.000 -14.000 Yes
TE-333AA-AVG AVG AIRIH TEMP -3A AH DEGF 96.140 94.134 0.973 1.546 0.000 0.000 Yes

I _ Ve DEGE 21714 710 354 fLisa X LT aaog a0ng  ‘es
' PDT-320AA AH DIFF PRESS 3A 1M WiC 41.658 4.3384 0.8672 0.146 1.000 -2.000 Yes
- DEGT . 5 : ; ; = " Yes

EEEEEEE



Air Heater Differential

avoided costs = $11,760
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XO Feedwater Heater Extraction Valve
aoied COSts = $18,521

D File Edit View Display Viewer Security ‘Window Help _|5’|‘
g @l@l. . .l.l point_summary-p - ? k‘? point_summary-
8| | &l
10-DEC-08
8:35:28
___UNT___ | roxa FREQUENCY 3000 seconds  TOTAL POINTS 4-PtTrend | Il :&%ﬁﬁfﬂrﬁ)mm S

MODEL | 4TURBPp VALDATN PARAMTR /06077  PNTS in ALARM |2 CROUP PLOT OPTIONS
4 TURBINE PERF CUTOFF POINT S1DMAINSTMEL|  VALUE | 275210 () m
CATEGORY | OK DESCRIPTION HAAIN STEA FLOW M
CUTOFF: HIGH LIMIT H000. LOW LIMIT
MODEL STATUS | NORMAL 2000. o o
. o — = arm on:
MODEL HEALTH | 0,979 M ALARMS: Xoutofy  x- [ESEE Y- EES Variance © _\ /| Pageiofa

INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD VARIANCE BESIDUAL RESIDHI  RESIDLO  SIG ACT TREND
410MAINS TMFLOWY MAIH STEAM FLOW KLBSHR 2752.097 3765.62 4.465 -1017.77 0.000 0.000 Yes i |
APENMET UHIT 4 HET LOAD (ACTUAL) MY 507.726 511.455 0.120 -3.730 0.000 0.000 Yes Rl |
PT-413D TURB MH STM PRES PSIG 2385.920 2386.94 0.035 -1.018 0.000 0.000 Yes [Qhe= ]
4LDC025 THROTTLE PSI (SELECTED) Psl 2396.243 2395.61 0.041 1.204 0.000 0.000 Yes [iess |
TE-4298 MAIH STM TEMP DEG F 1000.455 995,255 1.010 5.608 0.000 0.000 Yes phe= ]
PT-4104 HP TURE CHST PRESS PSIG 2338.989 2347.88 0.308 -8.895 0.000 0.000 Yes Q= ]
PT-410B-SEL 15T STAGE PRESS-SELECTED Psl 1272.917 1361.14 1.004 -00.437 0.000 0.000 Yes Qle= ]
PT-430AA2 44 CRH PRESS PSIG 375.507 368.164 0.233 6.969 0.000 0.000 Yes [Qhe== |
PT-430BA2 4B CRH PRESS PSIG 368.457 364.568 0.076 2.287 0.000 0.000 Yes Qi ]
TE-430B CRH STM/TURB 4 DEG F 574.129 570.366 0.381 3.066 0.000 0.000 Yes Q= ]
PT-410C RH BOWL PRESS PSIG 333.476 331.359 0.052 1.050 0.000 0.000 Yes Rl |
TE-430A HRH 5TM TO TURB 4 DEG F ¥37.050 0.0000 0.000 0.000 0.000 0.000 No i ]
TE-410PF IP TRB EXH & DEG F 681.534 6:89.940 1.365 -8.406 0.000 0.000 Yes Qe |
TE-410PG IP TRB EXH B DEG F 680.707 688.236 1.216 -7.529 0.000 0.000 Yes Qi ]
PT-4304-SEL 44 RH OUTLET PRESS (SEL) PSIG 354.656 348.230 0.253 5.442 0.000 0.000 Yes Q= ]
PT-430B-SEL 4B RH OUTLET PRESS (SEL)} PSIG 354.680 345.154 0.391 8.401 0.000 0.000 Yes Rl

= bbbkl iiniinle kil ket ke = il - H
TE-402B X0 HTR STM IHLET TEMP DEG F 575.263 572.538 0.343 2.725 0.000 0.000 Yes l =
o . n . " u.oog .00 T b |
PT-410IPA IP TRB EXH A PRES PSIG 111.745 104.912 0.926 6.489 0.000 0000 Yes phee ]
PT-410IPB IP TRB EXH B PRES PSIG 110.715 103.896 0.921 6.475 0.000 0.000 Yes phe= ]
4LDC043 TURB MASTER T OP 64.322 83.405 6.515 -19.083 0.000 0000 Yes Qi ]
e



XO Feedwater Heater Extraction Valve
avoided costs = $18,521
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AH Guide bearing cooling fan
avoided costs = $2,613

2= R*TIME Data ¥iewer - [point_summary-p.dis] >
File Edit Wiew Display ‘Wiewer Security Mindow  Help =1

_I _I 5' ﬂl%l.l.l.l.l _I |F]D|m _Summary-p 'l Elﬂl Ipnint_summary-

W PdP POINT SUMMARY ‘

_uNT_ | myoe1 FREQUENCY | 300 | seconds TOTAL POINTS | 8 4-Pt Trend H :E&ﬁ;ff’"&mm INACTIVE

__MODEL | 1bAHTRp VALDATN PARAMTR | 090  PNTS in ALARM GROUP PLOT OPTIONS
1B AIR HEATER CUTOFF POINT A1404T_DAS VALUE | 631.07 m
CATEGORY | OK DESCRIPTION AIR HTR B INLET GAS TMP M
CUTOFF: HIGH LIMIT 4000. LOW LIMIT b
MODEL STATUS | NORMAL — Alarm .
. o - = arm on:
MODEL HEALTH [ 10.876 M LRI Doery S v Residual © ) /| Pageeri

10-DEC-08
8:37:14

INPUT POINT DESCRIPTION UNITS ACTUAL PREDICTD WARIANCE RESIDUAL RESIDHI  RESIDLO 5SIG ACT TREND
A1400T AIR HTR B IHLET AIR TMP DEG F 127.901 124.692 0.483 20904 0.000 0.000 Yes H
A1404T DAS AIRHTR B IMLET GAS TMP DEGF 631.067 619.728 0.778 11.339 0.000 0.000 Yes Qe |
A1405T DAS AIRHTR. B OUTLET AIR TMP DEGF 535.970 580.835 3.321 -14 865 0.000 0.000 Yes Qe |
A1406T AIRHTR B OUTLET GAS TMP DEG F 274.943 271.296 0.386 3.263 0.000 0.000 Yes Qe |
e R ES R R TR RS T T ALE AR S S i il il FE PSSR P bl il 05 | fe |
A1452T DAS BLR B AH GUIDE BRG T DEGF 102.916 96.856 1.525 6.060 10.000 -14.000 85 b |

e, PARNTRGASDP TH G g L 0137 106101 | 1 A 111 S W 11 Qg (=T P
A1005T DAS AMBIENT TMP DEGF 67.297 66.503 0.136 0.794 10.000 -15.000 Yes [Jhee |
e



AH Guide bearing cooling fan
avoided costs = $2,613
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QUESTIONS 77?77
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