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Optimization

Presented by Steve Winsett, Entergy OIS Program
Manager
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Entergy’s Pl System Solutions

Unit Optimization & Event Detection & Alerting
Equipment Monitors 22 plants -

« 16 plants - Plsystem.

ile Performance Testing
5 support offices -

V4

OIS w/ EtaPRO™
Plsystem.

Fleet Optimwgatio
* 22 plants

' ‘ Incremental Heat Rate
Dispatch Support, :
Fuerl) Telemetprs Equipment Tests Plsystem.

Plsystem.

Fleet Processes &
Metrics

Plsystem.
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STG10% Release
Load Hold a to Dispatch

ST
Roll to 3600 Hold at 3600 Synch ST

r Plant Startup Monitoring and Optimization

Transition Monitor Detailed Startup Report

11242012 914 AM

Plant:|

Duration

«  Startups for each unit were .
occasional and inconsistent

» Personnel can be shared plant- .
to-plant

*  Aging workforce/new
employees .

OSlsoft. REGIONAL SEMINARS 2012

Implemented series of
P1 ProcessBook displays

Using PI Batch, created
Batches to track startups and
times

Developed reporting
spreadsheet using the Pl SDK

1 695 MIN (11.58 HR)

80 MIN (133 HR)
0.08 MIN (0 HR)
51 MIN (085 HR

391 (652 HR)
11 MIN (018 HR)
11 MIN (0.18 HR)

89.25 MIN (149 HR)
11.75 MIN (0.2 HR!

Startups easier to track
outside of plant

More procedurally
consistent startups

Startup accuracy
improved by roughly 95%

© Copyright 2012 OSlsoft, LLC.
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Power Plant Startup Monitoring and Optimization

Determine/display start-up progress
Accumulate actual elapsed time
Calculate “% complete”

Track status of plant equipment & conditions

e “Back-bone” of the e To capture water analysis from grab
start-up monitor samples during start-up

e Facilitates reporting

e Start-up Reports

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Power Plant Startup Monitoring and Optimization

Pl ProcessBook
e Graphically illustrate the start-up process
e Track progress
— Durations, milestones, “time remaining”
s A
e Link to operating procedures
e Display key process data
e “Replay” startups for process improvement

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Power Plant Startup Monitoring and Optimization

%Ejle Edit Wiew Insert Tools Draw Arrange Window Help - =
BN =4[ ]IF=Wr & R I B [1o0% ~|L&8 8 R ]A N COEL O c im0 Kk 4l lall (& 35 B 6

1-Transition Monitoring Start-up Process CCE Startup Status:
01/23/2012 15:10:05 OTS Declared Time to Start-Up: arget Release Time: 05/25/2011 12:08
Instructed Start-up Elapsed Time: 00:11 HR:MIN Esti!'nated Release Time: 12
& o 3| 3{2?112 14:58 Estimated Remaining Time: 00:29 HR:MIN Variance from Target:

eclared In start-up Estimated Sync Time:

01/23/2012 14:58 L] Cold Start i
[(] Hot Start
Cust Perm

it ond o Ready Start
ol e yrcs oe EM-TF- G Bkr CI

Start Steam
] Hold at 3000
Eotimaty
Actual:

/]

Estimate:
ctual:

X

ST STG 10 % STG Release
Roll to 3600 Hold at 3600 Load Hold Forward Flow

Estimate 5 Estimate 5 E: Estimate Estimate B0
Actual: 0O ctual: 2 Ac : Actual: Actual:

| N R B

Key:
Equip Off
Step Not Complete
Step in Progress
Step/Permissive Complete; Equip On Th Help File Pre-Start HRSG Pre-Start Operations
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Power Plant Startup Monitoring and Optimization

[ - [=]]

Process boxes are outlined in =
white if the step has not started

[[] Coia St oirz3/2012 15:15
[] Hot Start GT1 GT2 ST G

L] L] GT 2: 997 MW

GT2 GT2 { = = STG: 1469 MW
Start Lead Synch Lead V. Bkr ClI B

Estimate: 15 Estimate 5
Actual u] Actual: 0O Start Steam
:] Turbine Hold at 3000
Estimate: S0 Estimate: 20
GT1 A : Actual: 1

Start La’
1

%Eﬂe Edit View Insert Tools =
D eE]R

1-Transi

0 EII” 14:58

STG 10 Y% STG Release
a at 3600 Synch ST Load Hol ‘ward Flow to Dlspatch

Estimate: ) Estimate nate 60
Actual: 1 Actual: UELR

S

... and are outlined in
red once complete.

B Equipon
m Step lht Complete
] ‘Stpp m F'rrgnaee
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New Pl System Solution: Transition Monitor

%Eile Edit View Insert Tools Draw Arrange Window Help - =
BR=1[=]IF=r << B> B [10% ~|. & K G[R]A N C1E O ¢ i @k Sl lall (& 3% B 6

CCE Startup Status:
arget Release Time: 05/25/2011 12:08
1 HR:MIN Estimated Release Time: 01/23/2012 16:07
PP-9 HR:MIN Variance from Target: 217740
Estimated Sync Time:  01/23/2

Cust Perm

GT2 b Ready Start
Start Lead

Estin 15

EM-TF- G Bkr CI

Release
to Dispatch

ip Off 3/2012 14:56

Mot Comp

TRA LdAln Til~
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Pgwer Plant Startup Monitoring and Optimizg;ion

%Eﬂe Edit Wiew Insert Tools Draw Arrange Window Help

BN=][=] IR

<& = < >
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1-Transit o
01/23/ ¢
Instructed .

01
Declared Ir
01/23/2012 14:58

GT2
Start Lead

Estimate 15

Estimate:
Actual

Roll to 3600

Key:
Equip Off
Step Not Complete
Step in Prog

[] Cold Start
D Hot Start

GT 2
Synch Lead

Estimate:

ST
Hold at 3600
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Synch ST
Estirr

CCE Startup Status:

arget Release Ti

Estimated Sync Time: 01

a1t G12 GT1: 09
GT2: 887
STG: 146.9

Cust Perm
Ready Start
EM-TF- G Bkr Cl

Start Steam
Turbine Hold at 3000
Esti e 9 Estimate: 20
Actual: 1
S

STG 10 % STG Release

Load Hold Forward Flow to Dispatch

TRA LAl i~
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Power Plant Startup Monitoring and Optlmlzatlon

%Eﬂe Edit View Insert Tools Draw Arrange Window Help

0 e [d]

& R >3 B [100% ~|.80 K2 G[R]2 N\ O] A

1-Transition Monitoring Start-up Process

01/23/2012 15:10:05

Instructed Start-up

01/23/2012 14:58
Declared In Start-up
01/23/2012 14:58

GT 2

CCE Startup Status:
arc et Release Ti
s ated Release

[F] Hot Start

Cust Perm
GT 2 Ready Start

Start Lead Synch Lead
Estimate: 5
Actu

|
GT1

ST

Roll to 3600 Hold at 3600

E:

Key:

B Equip Off

®m Step Not Complete
in Prngrpc.>
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EM-TF- G Bkr CI

Start Steam
Turbine

STG 10 % STG
Load Hold Forward Flow

TRA Ll il

Release
to Dispatch
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Power Plant Startup Monitoring and Optimization

- =

a

%Eﬂe Edit View Insert Tools Draw Arrange Window Help
< > B [100% ~| 509 K2

BN=2[= =W & =
1-Transition Monitoring Start-up Process CCE Startup Status:

01/23/2012 15:10:05 OTS Declared Time to Start-Up: 03: arget Release Time: 05/25/2011 12:08)
Instructed Sta Elapsed Time: (00:11 HR:MIN Estimated Release Time: 015232012 16:07
01/23/2012 14:58 Estimated Remaining Time: 00:239 HR:MIN Variance from Target: 217740

[1 Cold Start Estimated Sync Time:
I Gl GT1: D9 IV

Declared In Start-up
01/23/2012 14:58
[] Hot Start
Shban ] e GT2: 997 MW
Bl STG: 146.9 RV

[R]2 N OB o c @m0 N o4 Sl lall @& 3% 68 6

01/23/2012

C
Ready Start
EM-TF- G Bkr CI

GT2
Start Lead

Hold at 3000

ST STG 10 % STG Release
Load Hold Forward Flow to Dispatch

Roll to 3600
> E L ate: 30 Estim B0
: al: Actual: 1

Key:

®m Equip Off

H Step Not Complete
ep in Pro
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Power Plant Startup Monitoring and Optimization

1-Startup Details - Roll To 3600

01/23/2012 13:57:35 Estimate: 5 MIN
Actual: BN
Permissives: Lube Oil Header Temp > 100 Deg F )
RH Bowl > 250 Deg F Current Value:
Differential temp of RH Metal temp and Steam temp < 500 Lube Oil Header Temp: 122.97 °F
RH Bowl Temp: 791 °F
Steps: RH Steam Temp: 944 °F
1. Select speed rate of 720 rpm/min. and select 3600 rpm target. i =
HP Turb Inlet Stm Temp: 1046 1048 °F
NOTE: Select speed of 720 rpm/min so that turbine goes through 1st Stg Bowl Upper Inner Mtl Temp: 1023 1020 °F
critical at 1200 to 3200 rpm at a faster pace. RH Bowl Lower Inner Mtl Temp: 7399 128 °F
2. STG at 3600 rpm. RH Bowl Upper Inner Mtl Temp: 3397 °F
HP Turb Stop Viv Pos: 100 100 %
IP Turb Stop Viv Pos: 100 100 %
GT1 MW: 0.0 Mw
GT1 MVARS: -9 MVAR
Plant Net MW: 305 Mw
HRSG 1 HP Stm Flow: (8] LB/HR
HRSG 1 IP Stm Flow: Bad LB/HR
HRSG 1 LP Stm Flow: o LB/HR
HRSG 1 RH SH Outlet Temp: 1025 °F
HRSG 1 HP SH Out Stm Press: 1271 PSIG
HRSG 1 HP SH Outlet Temp: 1046 °F
HRSG 1 IP SH Press: 324 PSIG
IP Turb Inlet Stm Press: 272 PSIG
HP Turb Inlet Stm Press: 1252 PSIG
IP Turb Inlet Stm Temp: 938 iE
Lube Oil Tank Temp: 148 °F
1st Stg Bowl Lower Inner Mtl Temp: 1043 °F
ST Eccentricity: 867 MILS
HRSG 1 Preheater Temp Cntrl Setpt: 85 °F
| Completion: ST Speed >= 3600 RPM ST Speed: 3600 RPM

Hold at 3000 l Hold at 3600 | [ Start-up | | Operations

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Power Plant Startup Monitoring and Optimization

1-Startup Details - Roll To 3600

0172372012 13:57:35

Permissives: Lube Oil Header Temp > 100 Deg F
_Current Value:

er Temp: 122.97 °F

wl Temp: 791 °F

RH Bowl > O Deg F
Differential t of RH Metal temp and Steam temp < 500

m Temp: 944 °F
a 2
HP Turb Inie m Temp: 1046 1048 °F
1st Stg Bowl Upper Inner Ntl Temp: 1023 1020 °F
RH Bowl Lower Inner Mtl Temp: 7399 125 2
RH Bowl Upper Inner Mtl Temp: 9397 °F
HP Turb Stop Viv Pos: 100 100 %
IP Turb Stop Viv Pos: 100 100 %
GT1 MW: 0.0 MW
GT1 MVARS: -9 MVAR
Plant Net MW: 30.5 Mw
HRSG 1 HP Stm Flow: a LB/HR
HRSG 1 IP Stm Flow: Bad LB/HR
HRSG 1 LP Stm Flow: u} LB/HR
H Outlet Temp: 1025 °F
tm Press: 1271 PSIG
Temp: 1046 °F
ress: 324 PSIG
ress: 272 PSIG
ress: 1252 PSIG
Temp: 939 e
Tank Temp: 148 2E
wer Inner Mtl Temp: 1043 °F
ST Eccentricity: 8.67 MILS
HRSG 1 Preheater Temp Cntrl Setpt: 85 S
| Completion: ST Speed >= 3600 RPM = ST Speed: 3600 RPM

Hold at 3000 [ Hold at 3600 I [ Start-up ] [ Operations ]

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Tracking Start-ups using Pl Batch

Design Requirements:

+ Well-defined start and end points

» Valve open/closed
* Flow > set limit
* Pump on/off

» Consistently-followed procedures

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.



Power Plant Startup Monitoring and Optimization

1 ransition Monitor >tarcup Report

Analysis Date 1/24/2012 9:14 AM

Plant: Unit
Unit: 1
From:| 01/01/11 = 102/12
D etails To view a det= /the desired startup
|

Start Declaration) OTS Estimate TM Estimate Variance Variance
X Startup 1D ime Time End Time (HR) (HR) (HR) from OTS from TM
2/12/2011 2/12/2011  2/13/2011 483 MIN -181.8 MIN
1 Startu =11 23:31:45 11:31:20 PM 11:31:20 PM 2:35:20 AM 3.07 299 6.1 (0.08 HR) ({-3.03 HR)
4/29/2011 4/29/2011  4/30/2011 643 MIN 328.8 MIN
x 1 Startup 29-Apr-11 23:14:45 11:14:20 PM 11:14:20 PM 10:49:20 AM 11.58 10.5 6.1 (1.08 HR) (548 HR)
11/22/2011  11/22/2011  11/22/2011 522 MIN -376.8 MIN
1 Startup 22-Nov-11 09:14:45 91423 AM  9:14:23 AM 12:07:22 PM 2.88 2.01 9.16 (0.87 HR) (-6.28 HR)
11/22/2011  11/22/2011  11/22/2011 306 MIN -274.8 MIN
1 Startup 22-Nov-11 13:13:45 1:13:22PM  1:13:222PM 24422 PM 152 1.01 6.1 (051 HR) ({4.58 HR)
IR I
Y

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Power Plant Startup Monitoring and Optimization

Plant:
Unit:

Startup 1D

OTS Start Time
End Time

1st Stg Mtl Temp

Analysis vate

Unit

1 Startup 29-Apr-11 23:14:45
4/29/2011 11:14:20 PM
4/30/2011 10:49:20 AM

Duration (HR)

11.58

OTS Estimate (HR)

10.5

NWZ3iZU1£ 9714 AV

Variance from OTS
64 8 MIN (1.08 HR)

Phase Start Time End Time Duration TM Estimate Variance from TM
CW Pmp 4/28/2011 12:06

FD Fan 4/29/2011 22:08
Startup 4/29/2011 23:14 4/30/2011 10:49:20 AM 695 MIN (11.58 HR) 366 MIN (6.1 HR) 329 MIN (5.48 HR)
Station Air Sys 4/30/2011 0:39
Condenser 4/30/2011 0:45 4/30/2011 2:05 80 MIN (1.33 HR) 0 MIN (0 HR) 80 MIN (1.33 HR)

Build Drum Pressure
Establish Vacuum
Satisfy Steam Conditions
Boiler

Turbine

Condenser

Establish Vacuum

Boiler

Satisfy Steam Conditions
Turbine

Roll to 2400

Achieve Stm Conditions for Hold

Condenser
Establish Vacuum

-

4/30/2011 1:13
4/30/2011 1:14
4/30/2011 1:14
4/30/2011 2:01
4/30/2011 2:05
4/30/2011 2:28
4/30/2011 2:28
4/30/2011 3:25
4/30/2011 3:25
4/30/2011 3:58
4/30/2011 4:10
4/30/2011 4:18
4/30/2011 7:12
4/30/2011 7:12

IR R

OSlsoft. REGIONAL SEMINARS 2012

4/30/2011 1:14
4/30/2011 2:05
4/30/2011 2:02
4/30/2011 2:02
4/30/2011 2:28
4/30/2011 3:43
4/30/2011 3:43
4/30/2011 3:58
4/30/2011 3:58
4/30/2011 7:12
4/30/2011 4:18
4/30/2011 10:49
4/30/2011 7:23
4/30/2011 7:23

PR EPR N

0.08 MIN (0 HR)
51 MIN (0.85 HR)
48 MIN (0.8 HR)
0.08 MIN (0 HR)
23 MIN (0.38 HR)
75 MIN (1.25 HR)
75 MIN {1.25 HR)
33 MIN (0.55 HR)
33 MIN {0.55 HR)

193.25 MIN (3.22 HR)

7.75 MIN {0.13 HR)

391.08 MIN (6.52 HR)
11 MIN {(0.18 HR)
11 MIN (0.18 HR)

Al A saias sa s

180 MIN (3 HR)
60 MIN (1 HR)
30 MIN (0.5 HR)
0 MIN {0 HR)
0 MIN {0 HR)
0 MIN {0 HR)
60 MIN {1 HR)
0 MIN (0 HR)
30 MIN (0.5 HR)
0 MIN {0 HR)
10 MIN (0.17 HR)
10 MIN {0.17 HR)
0 MIN (0 HR)
60 MIN {1 HR)

-179.92 MIN (-3 HR)

-9 MIN {-0.15 HR)

18 MIN (0.3 HR)

0.08 MIN (0 HR)

23 MIN {0.38 HR)

75 MIN (1.25 HR)

15 MIN {0.25 HR)

33 MIN (0.55 HR)

3 MIN {0.05 HR)
193.25 MIN (3.22 HR)
-2.25 MIN {-0.04 HR)
381.08 MIN (6.35 HR)

11 MIN {0.18 HR)

-49 MIN {-0.82 HR)

© Copyright 2012 OSlsoft, LLC.



Questions? P

Steve Winsett .—

swinset@entergy.com
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