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Entergy's “big catch”

Entergy christened its Performance Monitoring and Diagnostic Center several
years ago to leverage the expertise of its most senior operators and tech
nicians across the company’s entire fleet of plants. The center also makes

...Lowers Boiler Gas Consumption

ability by identif]

ages. The center

last year.
By Dr. Robert Peltier, PE

ntergy has a long history in pl

E formance monitoring, beginnii
the first implementation of its
tions Information System (OIS) ove
cade ago. The introduction of market
tition for reliable, low-priced power
drove the investment in new data co
and evaluation tools at the plant leve!
About the same time as the OIS wi
duced, Entergy embarked on a best-
ation of its entire fleet. One n

routine plant operations 2
reflect the industry s long-term readji
1o a market-driven power supply
bottom line: Plant staffing wa
minimum levels during those carly
market competition.

The OIS at the time was
driven program used to fa

Entergy’s PM&DC goal
and objects

Establish monitoring and diagn
standards and processes that wil
verage Operations Information Sy
information and achieve increased
efits through:

Before

m Earlyidentification of changesine
ment physical, thermal, operati
and environmental performance.

m Improved ability to mitigate de
ing equipment condition and
performance,

m Improved ability to maximize
value, considering current
opportunities.

® Leveraging expertise and techno

m Enhanced teamwork.

o6 ? Y POWER | October 208

© Copyright 2011 OSlsoft, LLC.



WHlT=]| Wood Group GTS

SNCHCIE) S e Keep on furh('ng

Dave Olsheski — Engineering Manager

Monitoring, Diagnostics & Performance
Wood Group GTS Loveland, CO USA

Wood Group GTS is a leading independent service
provider for gas turbines in the global oil & gas and
power generation industries

. & TRANSCANADA (— —— —— el
TURBINES Rolls Wood Group 2 Pratt & Whitney

The Independent Altemadive

Repair & Overhaul Expertise @~ “H Fimdfecoocss Comear
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Long-Term Contractual Asset Portfolio ‘,Q";;‘;‘if:ﬁ‘:fgs
“Diverse Gas Turbine Technology and Geographical Locations”

Power Plant Operations Contracts

50+ Power Generating Facilities

“+14,175 MW of O&M Experience”

Turbine Maintenance Contracts

40+ Long Term Service Agreements (LTSA)

“+7,542 MW Under Contract”
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Wood Group GTS Remote Monitoring & Diagnostics
Avoid Thi.... ) 7
t ‘s

/

"1

OSlsoft. USERS CONFERENCE 2011



Wood Group GTS Remote Monitoring & Diagnostics

By Using This!
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Power Plant - ACTION Wood Group RM&D Center - INSIGHT

 Vibration / Combustion / Performance (=

5 @i] A]—> i Process Data 5 WO0D GROUP

i A l ™~ = E i PI
| Turbine Control l ,, | | Pl to PI Pl ACE

Interface Pl Server WebParts

= e &5 "=
Diagnostics
Engineering

/ SERVICES \

Remote Monitoring |:
Web Graphics/Trends | !
Periodic Reports '

Engineering Analysis |

Technical Support |: Customer Contract @ Global Engineering
Recommendations | | Managers

Pager / E-mail Alerts |
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Cost MISSION: Asset Financial Optimization Revenues

Power Purchase

Fuel — Natural Gas GAS TURBINE COMBINED CYCLE eesetaL TN 5 Agreemenf (RPA)
- Power Plant System Schematic w
$3 - 56 / MMBtu (USA) A $30 - $50'/ Mwyh (USA)
CLEAN casruer =3 | 200,000 KILOWATTS ﬁ 1
WATER
10875 r COMPRESSOR |  TURBINE —~
\EE
\ =
\ é COMBU&T(B H H
< — s Regulated Emissions
CRAM PR eney < o
cwssne TR pesossoRse powe g Permit, Cap & [Trade
Power Plant O&M 2
i il il LN | F ¥4 5T 0 g
HEAT RECOVERY RAW
STEAM GENERATOR Vﬂim
< e | [oRemmAny s
A COOLIG WATER s o o | I
Make-Up Water S oo — Process $team|(Cogen)
. WASTE WATER . g . . ope
Variable g  Variable, Availpbility
R ’ |
\/ | PROCESS STEAM — - 1
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Gas Turbine Technology

 Thermodynamically Described by the Brayton Cycle

e Airis Compressed, Fuel is Added, Combustion Occurs, Hot Gas Expansion Over Turbine
Drives Shaft

 30% - 40% of Fuel Energy is converted to Electrical Energy, the Rest is Lost in Exhaust Heat

* Gas Turbine Efficiency is Defined by Heat Rate = 8,500 — 11,500 Btu / kwh

INTAKE COMPRESSION COMBUSTION EXHAUST

) r.-j "T IS . - e g -
H AR R«
;=' - "J'l-) : o !- - BH i : i i i \ 7\ - f o S
el M i i 1 l 5
vg! H f
= = EEEEE )
" N g : H

A M Mo dRARAHAHAREH %

|'l l"--'.l L I dGHUHHOSEH A

Air Inlet/ Combustion Chambers Turbie

Cold Section Hot Section
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Gas Turbine Thermal Performance Optimization

Base Load MW

Gas Turbine Base Load Output - Corrected

= atural [regrad ation
— Condition Based W ater Wash

162 -

167 Water Wash

1EE

164

163

162

161 Area between the curves
represents lost generation
apportunity due to degradation

159 (9,000 Mwh’'s)

160

1458

9,000

Fired Hours

5,000 5,000 7,000 £,000

110,000 11,000 12,000

Gas Turbine Corrected Cutput
{Blue) provides a heneficial
performance metric that can he
used to track turbine degradation.

Blue trend shows that turbine
corrected owtput has degraded
2.4% over 7,000 fired hours. This
is typical f unit maitenance is
neglected or not performed.

Red trend shows the resulis of
proactive condition hbased water
washing. Effective thermal
performance management allows
water washes to be conducted on
actual turhine condition.

OSlsoft.
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M&D allowed increased
generation opportunity of
9,000 Mwh’'s = $43,000
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Pl Thermal Performance Metrics Utilized for Degradation Management
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Gas Turbine Degradation Management

How Did My Scheduled Maintenance Effect Gas Turbine Performance?
What’s the Economic Bottom Line?

Asset Configuration E-Tech CTG E-Tech CTG

CT Technology Pre-Outage Post-Outage

Assumptions Base Cogen Base Cogen Units
Nominal Capacity 82.2 85.7 MW
Nominal Heat Rate (HHV) 10,879 10,692 Btu / kwh
Service Factor 95% 95% %
Base Load Run Time % 90% 90% %
Part Load Run Time % 10% 10% %
Nominal Fuel Cost $3.25 $3.25 $/ MMBtu
Nominal Power Price $38.00 $38.00 $/Mwh
Nominal Spark Spread $2.64 $3.25 $/ Mwh
Avg Daily Mwh's 1,827 1,905 Mwh / Day
Avg Hourly Revenue $201 $258 $/ Hour
Avg Daily Revenue $4,830 $6,194 $/ Day

Output Increased 4.3%

Heat Rate Decreased 1.7%

$0.60 Increase in Spark Spread
$1,364 / Day Increase in Revenue

$42,000 / Month = $252,000 over 6
months

OSlsoft. USERS CONFERENCE 2011
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Pl ACE Utilized for Early Identification of Component Failure
Unit Cycled July 1 - July 2. Noted Step Change in Texhst Spread +100F

July 1 - Load vs. Texhst Spread July 2 - Load vs. Texhst Spread
CT12 Texhst Spread (F) - Jul 1 | ® Texhst Spread (F) CT12 Texhst Spread (F) - Jul 2 | » Texhst Spread (F)
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$10k / Month of Additional NH3 Injection — Avoided Forced Outage

CT11 Texhst Profile - Oct 2008

[—CT11 (11012
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CT12 cold spot moving
with load
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Damaged Cross-Fire Tube
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OSlsoft.

Maintenance Optimization

Subtle step change in process

* T Exhzt Temp Spread Step Changes +20 F
* CT Exhst TAC ¥,59 Step -20F
* CT Exhst MOx +2 ppmeed

Mo Monitoring & Diagnostics
10 Day Forced Outage = $750,000

- -
oy 10 |[Dar it |—— [oar 2
Time | | : -
Subtle changes in TP Crack Componert failure Maint. Mobilization, Component(s]
instrument reading=s propagates due beyond repair unit dizas=emikly, replaced

undetected by site O

Al changes below
cantrol system alarm

setpoints

to continued unit
operation

Control =ystem Trips
Unit

Forced Outage Begins

inzpection

Failed component(=s
identified

Unit returned to
zervice

Dy O | | Dy 2

Time }

With Monitoring & Diagnostics

Signature Algorithm
detects step change and
alerts Wiz Engineer &
Site Q&M team.

==

Continuous
manual
monitaring

Qutage plan
developed and
=cheduled

Scheduled Qutage
bedgins during
weekend off-peak

Component repair
poz=ible due to early
detection

Component]=s)
repaired

Unit returned to
service

» 4 Day Scheduled OQutage = $300,000

Early Detection
Saves $

Component Repaired
instead of Replaced
Cutage Scheduled
instead of Forced
Cutage Time Reduced

ME&ED Allowed Avoidance of $450,000 of additional Maintenance Expense

USERS CONFERENCE 2011 B
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Plant Dispatch Models Derived from Pl System Data - Recognized Savings of
$50,000 / Month

Apex - Las Vegas, NV Unit Gross Output Heat Rate (HHV) Load Ci Status Duct Burner Fuel Flow \[I’ertBBTnbb gf Deg:
l | | 4742 W CTGA 157.9 MW 9,950 Biu/KWh Base Load Evap On, Pag Off, DB On 96 MMBtu/h Sana o Deg E
7.200 Btuwkwh cTGB 157.5 MW 10,395 Bruilkwn Base Load Evap On, Pag Off, 0B On 96 MMBtu/h B Oeg
A0 BHENE STG Steady Stat Rel Hum 16 %
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[ Pant | [ cte |[ Hrse | [ st | [ acc ][ Power |[ Fuel |[ xs | APEX - Predictive Model Performance
5 = < i Units
Predicted Output Predicted Fuel Energy  Predicted Heat Rate R F“,’:gjlscz'::’e' Comparisons Plant CIGH; OIGHE; SIG d
S SR S uel Gas Flow - energy 3,535 1,668 1,675 MMBtu/ h
Deviation (MW) Deviation (MMBtu/h)  Deviation (Btu/kWh) ettt sty 2 oo 4 S
Fuel Gas Flow % Deviation 34 5.0 14 %
Predicted Output 4895 1612 161.8 1810 MW
Output Deviation 154 1.7 3.0 84 mw
Output % Deviation 33 1.0 1.9 49 %
Predicted Heat Rate 7219 10352 10,346 Btu / KWh
Heat Rate Deviation 19 348 -39 Btu /kKWh
Heat Rate % Deviation 0.3 35 -04 %

(Plant) Predicted Outputvs. Actual Comparison
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Gas Fired Power Plant -
Financial Optimization

Costs Revenues

LY
GAS TURBINE COMBINED CYCLE 80
ELECTRICAL SUBSTATION -
Power Plant System Schematic i
-
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A Rl I 1 200,000 KILOVIATTS
- I"wum
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> o
N
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}
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SEEE ~ (2€0,09) HORSE POWER) §
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g
HEATY lé ECOVERY A
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N T WATER COGENFRATION
i ‘v" o oy < o | TREATMENT THERUAL HOST
MUK AP
WASTE RATER TeAL cowmw(} A
C ’
\ PROCESS STEAM ),
e aeas
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Context

* Tags, Time

* Displays, reports
e P| Batch

* PIAF

* Event Frames
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EF Partner Early Adoption

3 A0DM

EMS ENGINEERING LTD.

HIJ \ I]IHI\ HU”,

RtDuet,

DATA MANAGEMENT & MACHINE DESIGN Realtime Downtime, Uptime & Event Tracking
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Dow Corning and OSlsoft

First PI System in Midland 6 sites adopt RLink Bryan Sower -
Sr. Systems Analyst million
5 more sites using | |T Monitor in US Global Manufacturing Automation |for
Midland PI System | ' Eyrope, Asia Dow Corning Corporation

Pl System in UK and Japan; Pl System in
Transferred Process Wiesbaden
Templates to OSlsoft

PI System in Carrollton Sigmafine in UK Enterprise Agreement (EA)
(Bryan located here)
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Pl Server — Time series data and tags

Tagl

- Tag2

Tag3

Taga
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Assets help you find the right Tags

Tagl

Tag2

Tag3

Taga
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Event Frames helps you find the right time periods

Prod. Order
A-396845

Off-spec
ELEREINSN

Tag2 Prod. Order
A-587397
Boiler #2
Tag3
:

Taga

Tagl

OSlsoft. USERS CONFERENCE 2011 © Copyright 2011 OSlsoft, LLC. 31



Event Frames also supplies links to other systems

Pl Event Frame

Asset Start End Code W.O.
GT-48037 10Jul09 15:23 13Jul09 13:00 SM-15 S-32894RE

I

Pl Asset Pl Data

Framework

Archive
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Product Requirements

1. Easy and fast way to view data
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Introducing:

Pl Coresight
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International Paper and OSlsoft

Corporate Agreement Acquires 6 Weyerhaeuser
for 19 N.A. mills Mills. Corporate agreement

Pl System expanded to ,
extended to all 6 mills

Brazil, Russia & Europe

mmxﬁmm

Acquires Champion Paper Acquires Union Camp. Corporate
mills. Corporate agreement agreement extended to all 4 mills
extended to all 6 mills

Becomes first installation of

Pl Systems deployed Pl Coresight
at all 19 mills
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Schedules

Leveraging the Pl System for Gas Tuesday 2:10 PM Continental 1-2
Turbine Remote Monitoring and

Diagnostics

- Wood Group Gas Turbine Services

PI C.oresight: Int.roducing the Fastest Tyesday 3:30 PM Continental 4-9
Easiest way to view your Pl System  \yjadnesday 8:00 AM Continental 4-9
Data |

- OSIsoft and Microsoft

Pl Event Frames - Infrastructure to Tuesday 3:40 PM Plaza

Find Data Relevant to Your Events .

 OSIsoft Wednesday 8:00 AM Plaza
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Thank you
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Turning insight
iInto action.
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