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Entergy’s Pl Solutions
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Entergy’s Pl Solutions

Strategy:

Maximizing value from generating assets in a
competitive generation market

Vision:
Consolidate plant information, operating
processes, and business functions in a

common framework to support operations and
decisions in a competitive generation market




Entergy’s Pl Solutions

e e oo eeoe Plant Real-time Monitoring & DiagnosticSeeecececc e

Unit Optimization &
Equipment Monitors

. 12 plants - Event Detection & Alerting

15 plants -

eCM™
O I S w/ EtaPRO™

- g

Fleet Optimization
18 plants -

Mobile Performance Testing
e 5 support offices -

Incremental Heat Rate /
Equipment Tests Pl

Fleet Processes &
Metrics

Pl

" Dispatch Support,
Fuel Telemetry

Pl
OIS
A Generation Ahead
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Entergy’s Pl Solutions

cececces OIS — Where'sTheValue? e¢ccecccee

Unit & Fleet Optimization
e Real time operation adjustment
e Real time unit cost

e Real time equipment condition assessment
& Intervention

e Fleet analysis & decision support
e Start-up monitoring




Start-up Job Aid

Time

e

A

400 600

Main Steam Temp

Generation Ahead




Challenges w/ Unit Start-ups

0000000000 BUSineSSCha"engeSooooooooooo

e Market requires a focus on

the time element:

— Duration must be predictable &
repeatable

— Must be “on-line, on time”

e Changes in operating roles for gas / oil units
e Protect personnel & equipment

e Adhere to environmental requirements

e Need post start-up analysis




Challenges w/ Unit Start-ups
........... Operational Challenges e¢cececcecceee

e Startups are occasional, not frequent

e Practices may differ shift-to-shift

e Personnel can be shared plant-to-plant

e Aging workforce

e New employees
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New Pl Solution: Transition Monitor

e Graphically illustrate the start-up process

e Track progress
— Durations, milestones, “time remaining”

- 1

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




New Pl Solution: Transition Monitor

Jli PI - ProcessBook - [IN1-Start- =121

|BBee et vew msen ook Draw avence widow b _ja|x
- ] : =R

Unit1-Transition Monitoring Start-up Process Estimated Time On-line: 04/07/2005 16:40 ]

04/04/2005 06:74:17 Estimated Time To Release: 04,/07/2005 17:49

Eoi Target Release Window: 04/07/2005 11:00 - 04/07/2005 12:20
niler Reset 4

Declared In Start-up 4 Elapsed Time: 13:25 HR:MIN
04/07/2005 10:25 Estimated Remaining Time: 03:31 HR:MIN

Light Off Boiler Build Drum Press

Estirmate: 30 Estimate: 240 3rd BYWCP On @
Actual; 79 Actual 295 Drurn Press == 100 PSIG 04/122005 2311

[—
Start BFP Pre-warm Rotor  Pre-warm Chest
Estimate: 30 Estimate; 300 Estimate: 120 b——
Actual: 27 Drum Press »= B00 P @ | Actual: 290 Actual: 0

Drurn Press == 200 PSIG @ [N | Degrees SH = 50 W [ | I

Pre-warm Mill LRuII to 3000 Hold at 3000 Roll to 3600

30 Estimate: 30 Estimate: 30 Estimate: 15 Estimate: 30

N = . ) Bors Ternps = 200 °F @ : .
Actual: B . . B .
ctua Actual 0 Actual 0 Rotor Strasses < 75% Actual 0 Actual 0

B Rotor Stresses < 75% @] e e B —

Load Till
Start 1st Feeder Hold atLow Load Loadto Min Release No Constraints

Estirmate: 10 Estirmate: 30 Estimate: B0 Estimate: 10 Estirnate: 720
Actual: 0 Actual: 0 Actual: 0 Actual: 0O Declared Released Actual: O

] #th BWCP On | | | | 04/07/2005 17:48

Run Precip Htr Blowers Energize Precip

from Pre-Start 0 Estimate: 15

AH Gas Qutlet Temp = 180 °F @[ Actual. 0O

Key: Fuel Flow >20% &[]
BTrue / Complete

Falze / Mot Complete
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New Pl Solution: Transition Monitor

i P1 - ProcessBook - [IN1-Start-up Process*] =0

”@ Fle Edit Wiew Insert Togs—= . i} 18] x|
IEEEIEY, Process Boxes are outlined in ‘

040472005 06:74:17

Unit1-Transn'e white if the step has not

Elapsed Time: Boiler Drum Pressure:

Estimated Remaining Time: Buoiler Drurm Lesel:
Highest BMWCP Temp Ramp Rate:

Highest Rotar Stress:

Turbine Speed:

MNet Generation:

Start BFP Pre-warm Rotor Pre-warm Chest Roll to 1000

— Estimate: B0
Drum Presd . : | Actual: B
Drurn Pr 00 PSIG @ I | Deyl :

Pre-warm Mill Roll to 3000 Hold at 3000

Estimate; 30
Actual: B

Rotor 5

Load Till
No Constraints

... are yellow

while active,

Key: e o » % green once complete.

B True / Complete
Falze / Mot Complete

... and are outlined in
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New Pl Solution: Transition Monitor

_-! PI - ProcessBook - [IN1-Start-up Process*]

”@ File Edit Wew Insert Tools Draw Arrange ‘Window Help

[Oo@ &0y - [52s =0l

Estimated Time On-line: 04/07

Estimated Time To Releas
ot Release Window: i

Estimated and ACtuaI Bailer Drum Pressure:

Boiler Drum Level:

minutes Highest BWWCP Temp Ramp Rate:

Highest Rotar Stress:
Turbine Speed:
MNet Generation:

Pre-warm Rotor Pre-warm Chest
Drurm Pre

Pre-warm Mill Roll to 3000 Hold at 3030

Estimate: 30
Actual: B

Start 1st Feeder

Run Precip Htr Blowers
fram Pre-Start ettt G ]
Actual: 409

Roll to 1000

Estimate: &0
Actual: B

Load Till
No Constraints

Fre-Start
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"New PI Solution: Transition Monitor

_-! PI - ProcessBook - [IN1-Start-up Process®] ;lilﬁl

”@ File Edit Wew Insert Tools Draw Arrange ‘Window Help ;Iilil‘
HDDEH@BW ﬁ|?%%|i@|m la=lemxe [haNOTormoi+us |||

Estimated Time On-line
Estimated Time To Release
Target Release Window: [ :

Boiler Drum Pressure: 908 PSIG
Boiler Drum Lewel:  -1.3  INWC
Highest BMWCP Temp Ramp Rate: 2 "FHR
Highest Rotar Stress: 11 %
Turbine Speed: 13 RPM
Met Generation: 21 WYY

Roll to 1000

Estimate: &0
Actual: B

Drum Pr

Pre-warm Mill Roll to 3000 Hold at 3000

Estimate: 30
Actual: B

B [Rotor!

Load Till
Start 1st Feeder No Constraints

I:I 4th B

Run Precip Htr Blowers
from Pre-Start WS ot
Actual: 409
Key:

Outle p = 180 ° .
B TH °
r-U Mot Complete Pre-Start

o | N
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"New PI Solution: Transition Monitor

_aﬂ‘
[

Unit1-Transition Monltorlng Start-up Process Estimated Time On-line: 04/07/2005 16:40 B
04/04/2005 Do Estimated Time To Release: 04/07/2005 17:49

Process data Target Release Window: 04/07/2005 11:00 - 04/07/2005 12:20

Dieclared I oo — tTime: 17:25 HR:MIN Bailar Drum Pe
04072005 10:25 Estimated Remainii s - 31 HR:MIN i

Light Off Boiler Build Drum Press ot

Estimate: 30 Estimate: 240 3rd BWCP On @ - Turhine 5
Actual: 79 Actual 298 | puym Press == 100 PSIG o | 044122005 23:11 et B

Start BFP Pre-warm Rotor Pre-warm Chest Roll to 1000

Estimate: 30 Estirnate: 300 Estimate; 120
Actuall 27 | Drum Press »= 600 PSIc @ Actual: 290 Actual: 0

Drum Press »= 200 PSIG @ [ | Degrees SH =50 & [N | |

Pre-warm Mill LRuII to 3000 Hold at 3000 Roll to 3600 Sync
5 e Estimate: 30 Estirnate: 30 Estimate: 15 Estirnate: 30

) ) Bore Temps > 200 °F : .
Actual: 0D Actual: D Rutor Stresses £ 75% @& Actual: D Actual: 0

B |Rotor Stresses < 75% @] MTLO Termp > 100 °F @1 ©en F'urged.l_—'_|

Load Till
Start 1st Feeder Hold atLow Load Load to Min Release No Constraints

Estimate: 10 Estimate: 30 Estimate: B0 Estimate: 10 Estimate: 720
Actual: 0 Actual: 0 Actual: 0 Actual: O Declared Released Actual O

L |MhBWCPOn 04/07 /2005 17:48

Run Precip Htr Blowers Energize Preci
from Pre-Start T

AUELL AH Gas Qutlet Temp > 150 *F @[ Actual. 0O
Key: Fuel Flow=20% & |

BTrue f Complete
False / Mot Complete
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"New PI Solution: Transition Monitor

_-! PI - ProcessBook - [IN1-Start-up Process*]

”@ File Edit Wew Insert Tools Draw Arrange ‘Window Help

HDbﬁlléﬁl%M@%wzmm [a=lemnxe

Estimated Time On-line
Estimated Time To Release

Target Release Window: [

Elapsed Time:
Estimated Remaining Time:

Drum Pr

Pre-warm Mill Roll to 3000 Hold at 3000

Estimate: 30
Actual: B

B [Rotor!

Start 1st Feeder

Run Precip Htr Blowers
fram Pre-Start ettt G ]
Actual: 409
Key:
ETru
plete

Boiler Drurm Pressure:
Boiler Drum Level:

Highest BMWCP Temp Ramp Rate:
Highest Rotar Stress:

Turbine Speed:
Met Generation:

08 PSIG
ST WG
2 “FHR
11 %
13 RPM
21 MW

Roll to 1000

Estimate: &0
Actual: B

Load Till
No Constraints

Fre-Start
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”@ File Edit Wew Insert Tools Draw Arrange ‘Window Help _|ﬁ'|i|‘

[cem(@|s » |9 ¢ s =8 o o

Estimated Time On-line: (]
Estimated Time To Release:

Boiler Resst @ Target Release Window: 04,1 1

[EE— . i Buoiler Drum Fressure:
Target Window for completion, e o Lol

Highest Rotar Stress:

and Estimated Times Turbine Speed:

Met Generation:

Roll to 1000

Estimate: &0
Drum Actual: B
Drum Pre

Pre-warm Mill Roll to 3000 Hold at 3000

Estimate: 30
Actual: B

Run Precip Htr Blowers

from Pre-Start i
Actual: 409
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New Pl Solution: Transition Monitor

‘ PI - ProcessBook - [IN1-Build Drum Pressure™®]

JJ@ File Edit Yiew Insert Tools Draw Arrange Window Help

[oemga(s |2 |=afuxalasenxa (KA NOTormat+ Lz |8 |x

Unit1-Start-up Details - Build Drum Pressure

04/14/2005 085:35:31

Permissive: 1 Qil Gunin Each Furnace In Service

Steps:

1. Line up Aux Steam to AH Soothlowers. Blow every 2 hours
while on oil,

2. Adjustfiring rate to keep BWCP suction manifold ramp rate
below 200 *F/HRE and furnace temperature below 1000 °F, and
control drum lewel.

3. At 100 PSIG on Boiler, start 3rd Boiler Water Circ Pp.

Completion: Boiler Drum Pressure > 200 PSIG

Kl

=l2l1x]
8] x|
Estimate: 240 M &
Actual: 0 i
Current Value:
No. of Qil Guns IS - Furnace A: 0
No. of Qil Guns IS - Furnace B: 0
Air Heater Pressure: 561 P3G
Air Heater Sootblower A: OFF
Air Heater Sootblower B: JFF
Highest Suct Manifold Temp Ramp Rate: 0 °FHR
Furnace A Temp Probe: 1947 °F
Furnace B Temp Probe: 2052 °F
Boiler Drum Level: 23 INWC

Buoiler Drum Level
10

BWCP A: 120 AMPS
BWCP B: M7 AMPS
BWCP C: 120 AMPS
BWCP D: 116 AMPS

Boiler Drum Pressure: 25893 PSIG

-

Start-up I| Operations &

| »

Ready
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New Pl Solution: Transition Monitor

=181 x|

MEIET

Steps completed =

la=lemxE||yaNOTOormwol v+ L2

|&»

by OperatiOnS ressure Estimate:
—_ Actual:

/Ae: 1 Oil Gun in Each Furnace In Service N No. of Qil Guns IS - Furnace A:
No. of Qil Guns IS - Furnace B:

Steps: Air Heater Pressure:
1. Line up Aux Steam to AH Sootblowers. Blow every Air Heater Sootblower A:
wihile on oil. Air Heater Sootblower B:

Highest Suct Manifold Temp Ramp Rate:
Furnace A Temp Probe:
Furnace B Temp Probe:
Boiler Drum Level:

Permissive and R O
Completion events

2. Adjust firing rate to keep BWCP suction manifold ra
below 200 *F/HR and furnace temperature below 10
control drum lewvel.

3. At 100 PSIG on Boiler, start 3rd

BWCP A:
BWCP B:
BWCP C:
BWCP D:

Boiler Drum Pressure:

Completion: Boiler Drum Pressure > 200 PSIG

240 WM -l

0 MM

Current Value:

0

0
561
OFF
OFF
0
1947
2052
23

130
117
120
116
25493

PSIG

“FIHR
°F
F
INWYC

AMPS
AMPS
AMPS
PSIG

Selected plant

Start-up

” Cperations g

IC

Kl

Ready

process data

| 0| I
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New Pl Solution: Transition Monitor

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-DataLink:

e Start-up Reports

Entergy OIS

A Generation Ahead




S e
Tracking Start-ups using Pl Batch

Design Requirements:

e Well-defined start and end points

— Valve open/closed
— Flow > set limit

— Pump on/off

e Consistently-followed procedures




Tracking Startups using Pl Batch

e PE tags capture progress of steps
e Steps are activated by Batch Active tags

Batch Active TagJ
) —

Duration Timer Complete/ :
L Incomplete/Active

{ Estimated Times d

{ % Complete Calculation J [Remaining Time Calculation}

-
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Tracking Start-ups using Pl Batch

Setting up Pl Batch:

e Create the Batch “Active” tags

e Create the Batch ID tag

— Create the unit batch using Pl Batch Generator (PlI-BaGen)

— Note: to use the SMT version of Pl-BaGen, Pl-Batch Generator
2. X must be installed on the PI server

e Create the sub-batches




e
Tracking Start-ups using Pl Batch

Setting up Pl Batch (continued):

The required tags for setting up a unit batch are the
active point and the unit batch ID point.

L e (RN 2 e ot e
w Q

-4 localhost

ooooooooo

Enter the Procedure Name Paint

»- Operation
vvvvvvvvvvvvv

A Generation Ahead




Tracking Start-ups us
Setting up PI Batch (continued)

ng Pl Batch

The required point for sub-batches is the active

n:_i PI System Management Tools - Active Plug-In: Batch Generator Configuration

point.

Entergy OIS

A Generation Ahead

EHE localhast

localhost

PIBaGenCfg> Successfully registered the PIUnit "Unit 1.

PIBaGenCig> Successfully Unregistered the PIUnit "Unit1"",

- SubB atch Hierarchy
t

Startup
- Build Drumn Pressure

Energize Precipitator
Hold at 3000

- Hold at Low Load

- Light Bailer

- Load Till Mo Constraints
- Load to Min

- Preveam Chest

- Prewarm Mill

- Prewarm Hotor

Release
FRoll to 1000

- Roll to 3000
- Roll to 3600
- Start st Feeder
- Start BFP

- Synchionize

E riter the PIPaint for SubE| SIS

Ecer
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Tracking Start-ups using Pl Batch

Batch for Reporting

May employ the following for reporting start-up
results:

e BatchView
e Batch Unit Report Spreadsheet
e Homegrown report using the best of both!
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Next Steps

e Reporting Using Pl-DataLink
e Incorporate Module Database

e Pl Manual Logger
e Expanding to Additional Plants




Questions?

Entergy O I S
A Generation Ahead




