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

e e o000 Plant Real-time Monitoring & Diagnosticseeececc e

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

« 16 plants - Plsystem.

G
OIS w/ EtaPRO™

Plsystem ile Performance Testing
Fleet Optz atio 5 support offices -

e 22 nlants
Fleet Processes & | Dispatch Support, Incr«:—zmental Heat Rate .
Metrics Fuel Telemetry Equipment Tests system.
Plsystem. Plsystem.
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Startup Challenge
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1-Transition Monitoring Start-up Process
OTS Declared Time to Start.Up:
Elapsed Time:
Estimated Remaining Time:  (
] Cold Start
J Hot Start

GT2 GT2
Start Lead Synch Lead

CCE Startup Status:

0 HR Reloase
HRMIN

) HR:MIN

Start Steam

Turbine Hold at 3000

GT1
Start Lag

ate: 15|
wal 1

X

STG10%
Load Hold

Release

STG
Forward Flow to Dispatch

ST
Hold at 3600

Roll to 3600 Synch ST

TM Help File Pre-Stant HRSG Pre-Start f§ Operations

Business Challenges

Startups for each unit were
occasional and inconsistent

Personnel can be shared plant-
to-plant

Aging workforce/new
employees
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How to Improve?

[Transition Monitor Detailed Startup Report

Analysis Date

1/24/2012 9:14 AM

Plant:[

Unit

Startup 1D
0TS Start Time
End Time

15t Stg MU Temp

Unit:) 1

Duration (HR)

1 Startup 29-Apr-1123.14.45 115
4/29/2011 11:14:20 PM
4/3012011 10.49.20 AM

OTS Estimate (HR)
8 105

Variance from OTS

5 64.8MIN (1.08 HR)

Start Time

End Time Duration TM Estimate Variance from T

Startup
Station Air Sys
Condenser

Build Drum Pressure
Establish Vacuum
Satisfy Steam Conditions
Boiler

Turbine

Condenser

Establish Vacuum

Satisfy Steam Conditions

Released

Solution

Implemented series of PI
Processbook displays

Using Pl Batch, created
Batches to track startups and
times

Developed reporting
spreadsheet using the PI-SDK

(® @OSIsoftuUC

#UC2013

4/2872011 12.06

4/3012011 10:49:20 AM 695 MIN (11.58 HR) 366 MIN (6.1 HR) 329 MIN (5.48 HR)

/302011205 80 MIN (1.33 HR) 0 MIN (0 HR) 80 MIN (1,33 HR)
4302011 114 0.08 MIN (0 HR) 180 MIN (3 HR 179.92 MIN (-3 HR
4302011205 51 MIN_(0.85 HR 60 MIN (1 HR 9 MIN (-0.15 HR)
43012011 2.02 48 MIN (0.8 HR) 30 MIN (0.5 HR 18 MIN' (0.3 HR
4/30/2011 2.02 0.08 MIN (0 HR) 0 MIN (0 HR) 0.08 MIN (0 HR]
4302011228 23MIN (0.38 HR) O MIN (0 HR)

4302011 343 75 MIN (1.25 HR) 0 MIN (0 HR)

4302011 343 75 MIN_(1.25 HR 60 1IN (1 HR)

4302011 3.58 3IMIN (0.55 0 MIN (0 HR)

4/30/2011 358 33 MIN_(0.55 HR] 30 MIN (0.5 HR)

430201 7.12 193.25 MIN (3.2 HR) 0 MIN (0 HR)

4302011418 7.75 MIN (0.13 HR 10 MIN (0,17 HR) [
473012011 1049 391.08 MIN (6 52 HR) 10 MIN {017 HR) 381.08 MIN_(6.35 HR)
4302011723 11MIN (0.18 HR) 0 MIN (0 HR) [
4302011723 11 MIN (0.18 60 1IN (1 HR

4302011852 89.25 MIN (1.49 HR) 0 MIN (0 HR)

4302011 8.50 11.75 MIN (0.2 HR 9 MIN (015 HR

275 1IN (0.05 H
1IN (0,02 HR)

4302011 8:52 2MIN (0.03 HR) 3MIN (0.05 HR]

4/3012011 10.48

Results
Startups easier to track
outside of plant

More procedurally
consistent startups

Startup accuracy improved
by roughly 95%
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Pl Products Used — Straight Out of the Box!

PI ProcessBook & Performance Equations:

e Determine/display start-up progress

e Accumulate actual elapsed time

e Calculate “% complete”

e Track status of plant equipment & conditions

PI Batch: PI Manual Logger (Future):
e “Back-bone” of the e To capture water analysis from grab
start-up monitor samples during start-up

e Facilitates reporting PI-DatalLink/PI-SDK:

e Start-up Reports
OSlsoftt USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC. ()
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Needs for a Successful Startup Monitoring Project

Pl-Processbook
e Graphically illustrate the start-up process
e Track progress

— Durations, milestones, “time remaining”
e

e Link to operating procedures
e Display key process data
e “Replay” startups for process improvement

© Copyright 2013 OSlsoft, LLC. 6 ]
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ew Pl Solution: Transition Monitor
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1-Transition Monitoring Start-up Process
01/23/2012 15:10:05 OTS Declared Time to Start-Up:
Instructed Start-up Elapsed Time: 00:11 HR:MIN Esti.mated Release Time:
2012 14:58 Estimated Remaining Time: 00:29 HR:MIN Variance from Target:

0
Declared In Start-up Eoronee Tom Traet
01/23/2012 14:58 % ﬁoldSStart
ot Start

Cust Perm

GT2 GT2 Ready Start
Start Lead Synch Lead

EM-TF- G Bkr CI

Start Steam

Turbine Hold at 3000
Estimate:

Actual: Actual:

/]

X

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

Estimate:

Actual:

Key:
Equip Off
Step Not Complete
Step in Progress
Step/Permissive Complete; Equip On T Help File Pre-Start HRSG Pre-Start Operations




New Pl Solution: Transition Monitor
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New Pl Solution: Transition Monitor

ED
@Eﬂe Edit W¥iew Insert Tools Draw Arrange Window Help
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Key:
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New Pl Solution: Transition Monitor
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New PI Solution: Transition Monitor |
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New Pl Solution: Transition Monitor
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1-Transition Monitoring Start-up Process CCE Startup Status:
017232012 15:10:05 OTS Declared Time to Start-Up: 30 HR arget Release Time: 08/25/2011 12:08]
Instructed Start-up Elapsed Time: 00O 1 HR:MIN Esti_mated Release Time: D'IaQC:JZEI'I2 16:07
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Rea Start ]
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Startup Process Block Details

8] 1l
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Startup Process Block Details

A SATtup Dotalts - & Selected plant "
T , Drocess dat e

Steps completed

by operations - e
Permissive and

completion events _ =

:
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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

~

© Copyright 2013 OSlsoft, LLC. (3}
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Improved Startup Reporting via Batch and the SDK

I ransition Monitor Staltup Report

Analysis Date 1/24/2012 9:14 AM

Plant: Unit
Unit: 1

From:| 01/01/11 /Iﬂll\%
- Select startup for

D etails To view ' = / the desired startup
| details
Start Declaration) OTS Estimate TM Estimate Variance Variance
X Startup ID ime Time End Time (HR) (HR) (HR) from OTS from TM
2/12/2011 2/12/2011  2/13/2011 48 MIN -181.8 MIN
1 Startu =11 23:31:45 11:31:20 PM 11:31:20 PM  2:35:20 AM 3.07 2.99 6.1 (0.08 HR) (-3.03 HR)
4/29/2011  4/29/2011  4/30/2011 648 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 9:14:23 AM  9:14:23 AM  12:07:22 PM 2.38 2.01 9.16 (0.87 HR) (-6.28 HR)
11/22/2011  11/22/2011  11/22/2011 30.6 MIN -274.8 MIN
1 Startup 22-Nov-11 13:13:45 1:13:22 PM 1:13:22 PM 2:44:22 PM 152 1.01 6.1 (0.51HR) (4.58 HR)

16

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.



Improved Startup Reporting via Batch and the SDK

Analysis vate
Plant: Unit |
Unit: 1 [

1i£812U1Z I9714 AV

Duration (HR) OTS Estimate (HR) Variance from OTS

Startup ID 1 Startup 29-Apr-11 23:14:45 11.58 105 643 MIN (1.08 HR)
OTS Start Time 4/29/2011 11:14:20 PM
End Time 4/30/2011 10:49:20 AM

1st Stg Mtl Temp

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

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 0 MIN (0 HR) 80 MIN (1.33 HR)
Build Drum Pressure 4/30/2011 1:13 4/30/2011 1:14 180 MIN (3 HR) -179.92 MIN (-3 HR)
Establish Vacuum 4/30/2011 1:14 4/30/2011 2:05 60 MIN (1 HR) -9 MIN (-0.15 HR)
Satisfy Steam Conditions 4/30/2011 1:14 4/30/2011 2:02 30 MIN (0.5 HR) 18 MIN (0.3 HR)
Boiler 4/30/2011 2:01 4/30/2011 2:02 0 MIN (0 HR) 0.08 MIN (0 HR)
Turbine 4/30/2011 2:05 4/30/2011 2:28 0 MIN (0 HR) 23 MIN (0.38 HR)
Condenser 4/30/2011 2:28 4/30/2011 3:43 75 HR 0 MIN (0 HR) 75 MIN (1.25 HR)
Establish Vacuum 4/30/2011 2:28 4/30/2011 3:43 75 MIN (1.25 HR 60 MIN (1 HR) 15 MIN (0.25 HR)
Boiler 4/30/2011 3:25 4/30/2011 3:58 0 MIN {0 HR) 33 MIN (0.55 HR)
Satisfy Steam Conditions 4/30/2011 3:25 4/30/2011 3:58 33 MIN (0.55 HR 30 MIN (0.5 HR) 3 MIN (0.05 HR)
Turbine 4/30/2011 3:58 4/30/2011 7:12 ﬁ 0 MIN (0 HR) 193.25 MIN (3.22 HR)

Roll to 2400

Achieve Stm Conditions for Hold

Condenser
Establish Vacuum

4/30/2011 4:10
4/30/2011 4:18
4/30/2011 7:12
4/30/2011 7:12

OSlsoftt USERS CONFERENCE 2013

4/30/2011 4:18
4/30/2011 10:49
4/30/2011 7:23
4/30/2011 7:23

7.75 MIN_(0.13 HR)

® @OSIsoftuC | #UC2013

10 MIN (0.17 HR)
10 MIN {0.17 HR)
0 MIN (0 HR)
60 MIN (1 HR)

© Copyright 2013 OSlsoft, LLC.

-2.25 MIN {(-0.04 HR)
381.08 MIN (6.35 HR)
11 MIN {0.18 HR)
-49 MIN {-0.82 HR)
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Future Enhancements/Path?

* Pl 2012 — Recalculating without reprocessing!
* Pl Manual Logger and other manual data entry
« Shutdown monitors

* Pl Asset Framework
« Water chemistry reporting for startups

"4
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Questions?

Steve Winsett
swinset@entergy.com

~
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