n Maintenance - Longview
ith IBM Maximo

Scott Larson, Longview Power

Gopal GopalKrishnan, P.E., OSlsoft, LLC
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(O OSlsoft.
-

« About GenPower (Longview site)

Pl System’s role in asset maintenanc% ~§

Use cases for Pl System to Maintenance
integration

— Usage-based strategies

— Condition-based strategies

— Visual integration (operations and maintenance data
in context)

Q&A
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Equipment Operations & Maintenance © osoit

Operations Maintenance
Data + Events Data + Events
History

. History

% 5%
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Operations data (Pl System)’s role in @ osioit

Maintenance business process

Evaluate maintenance strategies using actual operations data

and quantify savings

before deployment

Migrate from calendar to usage based maintenance

Migrate from reactive to condition-based and predictive strategies —C———————

Operations data as a proxy for condition-monitoring and for
maintenance alerts

Repair or Replace? Asset Health score - for each equipment

After repair or replace, use operations data to confirm the
benefits from a maintenance task

Visual integration

Loosely coupled URLs to navigate between Pl System(Sharepoint) and “‘ ' Ay
Maximo -.',\';l__-; A v

Pl System Table Pl WebParts to display Maximo data in context

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



GenPower - Longview @ ostsot.

« 695 MW, supercritical pulverized coal (SCPC technology)
« Siemens Benson turbine, heat rate 8728 Btu/Kwh

« Commissioning and start-up around Summer 2011

* Coal available directly from the mine (mine-mouth
operation)

« PJM inter-connection

http://www.genpower.net/longview/

6 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.


http://www.genpower.net/longview/
http://www.genpower.net/longview/

Operations data (Pl)’s role in
Maintenance business process

Migrate from calendar to usage based maintenance

Migrate from reactive to condition-based and predictive strategies

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Usage-based maintenance {© osisort

* Maintenance task « Implementation

— Machine run-hours using Pl

Usage based instead of System Totalizer Tag

calendar

— Totalizer Tag value sent to
Maximo CONTINUOUS Meter

&7 | — BEEd MAXIMO
2

8 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Can Pl System generate this XML? () ostsot

€ C:\Users\gopal\Documents\Customer\GenPower\OSITAG_LVP.xmi - Windows Internet Explorer [ =& E
o A | éal 5 11 .90 -
AT ’ : C:\Usefs\gopaf\Docume?h\Customer\Gc vl¢| X 2§ Google 2 P
File Edt View Favorites Tools Help
¢ Favorites 5 @ Suggested Sites v @] Web Shice Gallery v
€ C:\Users\gopal\Documents\Customer\GenPo... "-\[ v B ~ 0 ®% v Pagev Safety~v Tools~ g~

<?xml version="1.0" encoding="UTF-8" ?>
<SynclLVP_OSITAG xmins="http://www.ibm.com/maximo”
xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance® creationDateTime="2010-
08-26T13:24:05-04:00" transLanguage="EN" baselLanguage="EN"
messagelD="12390400479682333" maximoVersion="7 1 20091208-1415 V7116-173"
event="0">
- <LVP_OSITAGSet>
- <LVP_OSITAG action="AddChange">
<CURVALUE >09900 </CURVALUE > §<CU RVALU E>9900</ . >
<DCSNAME >NONE </DCSNAME >
<DESCRIPTION>Test Tag 5</DESCRIPTION>
ALASTTIMESTAMP >Aug 26 2010 2:15PM </LASTTIMESTAMP > Gmmmmm <| ASTTIMESTAMP>2010-08-26T13:10:00Z
<LVP_OSITAGID>5</LVP_OSITAGID>
<NOLASTREADING>0</NOLASTREADING >
<ORGID >GENPOWER </ORGID >

<QUALITY>GOO0D </QUALITY > _<Q UALITY>GOOD</ . >

<SITEID>LONGVIEW </SITEID >
<TAG>TestTagS</TAG>— <TAG >TeStTag5</ L. >
</LVP_OSITAG>
</LVP_OSITAGSet>
</SyncLVP_OSITAG>

Maximo consultant - Can Pl System generate this
XML?



XML Data Flow {9 osteor

o External
Notifications System

XML Delivery Channel (Pl Notif. toolkit — vCampus)



XML Data Flow {0 ostont

/PI Notifications h
L > XML y
@ R

—> jms queue - IBM Websphere

- Maximo
(N Y
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XML File from PI Notifications {9 ostott

- «Motifications
<item name="MotificationName” type="Standard" >Meter Test 1</ tems
<item name="NotificationDescription” type="Standard">Maximo Meter Test Notification</item:
<iterm name="NotificationState” type="Standard"> QutsideControl</item:
<item name="StartTime" type="Standard'>9/10/2010 11:52:46 AM-</tem:
zitem name="EndTime" type="Standard">1/1/1970 12:00:00 AM=/tem>
zitem name="TriggerTime" type="Standard">2010-09-10T15:55:24L < teme
<item name="Priority" type="Standard’>MNormal</tem:=
zikem name="Target" type="Standard"=\\SRV-GP-LVYPID 1\ Configuration\Maximo Meter</item:
zitem name="State" type="Standard'>0utsideControl=/item:
<item name="NotificationlnstancelD" type="Standard"=4=/t2m=
<item name="nWotificationUniquelD" type="Standard"=9bbiea4d-757f-4+21f-0h3 1-h32e93 082 cfd < itam:
<item name="Y Y ERV-GP-LVPID 1\ Configuration\Maximo Meter|TestMeter' type="Triggerinput’=29</tem:
<item name="Y\ERV-GP-LVPID 1\ ConfigurationyMaximo Meter|Location® type="AFAttribute > LDANA</Tem
<item name="\\8RY-GP-LYPID 1\ Configuration\Max<imo Meter|Meter' type="AFAttribute ' >METERL</tam:=
item name="Y Y SRY-CP-LVYPID 1\ Configuration\Maximo Meter|SitelD® type="AFAtlribute" >LONCGYIEW </ilam>
</Motification=

XML Delivery Channel (PI Notif. toolkit — vCampus)

12 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Pl System to Maximo - end-to-end data flow ((J OSlsoft.

Hyperlink launches the demo only during a live session

Demo



LongView01.exe

Operations data (Pl System)’s role in
Maintenance business process

* Migrate from calendar to usage based maintenance

* Migrate from reactive to condition-based and prediCtiVe (G r———
strategies

14 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Validating usage based maintenance- Pulverizer @@ ostot

Maintenance: 160 PM hours per pulverizer per year; 16 pulverizers per site, 6 sites

15

Actual run hours: 80% based on Pl System data, implies a 20% savings

Projected savings: 480+ PM hours (approx. $25,000 at $50/hr) per year per site

PI TAG | | oetimire For punminG crmor | |Frequency | DATE | DATE | VARIABLE  |PM GENERATED |variable by |
UEE EXCEL AND MANUAL COLNT
TaF TWHEN A
FULYEAIZER IS ABOUTTO HAVE
2M1009:AMP 0201009 ['2091003:AMP"=10 =10 299.35 HOURS 82.0%
EL AND MANUAL COLUNT
ZM010:AMP 02M1010 |"2M1010:AMP'>10 »>10 273.68 75.0%
LIEE EWCEL AND MANUAL ODUNT|
TC FIND CUTWHEN &
FULVERIZER IS5 ABOUT TO HAVE
2M1011:4MP 0ZM1011 ['201011:AMP =10 >10 189.36 RUN 3000 HOURS 51.9%
PMNUM - pm desc - |FR - [FREQUNIT - |CRAF - |LABi-| CREWID -| JPNUM -|jpdescri
10001951 YELLOW MILL COAL PULVERIZER LUBE OIL PUMP(01P10( 2 MONTHS OPER 1 OPS1 20003380 MILL CQ
10002250 YELLOW COAL MILL DAMPER OIL CHANGES. OUTAGE OF 1 YEARS OPER 8 OPS5 20058889 COAL M
2M1012:AMP 02ML012 ['2M1012:A 10002544 YELLOW COAL PULVERIZER, CLEAN AFTER 6000 HR. INS 6 MONTHS OPER 2 OPS8 20003425 COALP
10002680 CALIBRATE MOTOR CURRENT INDICATION {(PERIODIC) 4i 4 YEARS ENG 2 PERT 20038712 CALIBR/
10002812 YELLOW COAL MILL DRIVE GEAR GREASING SEMI-ANNU, & MONTHS OPER 0.5 OPS5 20058888 1 [ COALM
10004420 YELLOW COAL MILL 6000 HR LUSRICATION, OUTAGE OPi 3 MONTHS OFER 4 OPS5 20058891 COAL M
INILOL3:AM D 0201012 |"20M1013:a, 10005953 YELLOW COAL MILL DAMPER LUBE CHECKS OUARTER} 3 MONTHS OPER 2 OPSS 20058887 COAL M
20014282 OBTAIN OIL SAMPLES FROM ALL WEST SIDE COAL MILLS 0 MONTHS OPER 1 OPS1 21042975 COAL M
20014293 ROD OUT WITH BRUSH AND BLOW BACK PITOT TUBES § 0 DAYS TECHI 2 INST 20002673 ROD OL
20014295 COAL MILL DAMPER LUBE CHECKS 3 MONTHS OPER 2 OPS1 20058887 COAL M
) 20014296 COAL MILL. 6000 HR LUBRICATION 2 YEARS OPER 4 OPS5 20058896 GRAY C
2M1014:AMP 02M1014 |'2MI1014:A 20014297 OBTAIN 1 120CC OIL SAMPLE FROM SAMPLE TAPS AT Oll 0 MONTHS OPER 1 OPS1 21000063 TAKE O
20014298 OBTAIN 1 120CC OIL SAMPLE FROM THRUST BEARING O 0 MONTHS OPER 1 OPS1 21000063 TAKE Ol
20012435 Perform full spectrum vibration monitoring. Establish baseline 1 MONTHS ENG 1 MPDM 21000061 VIBRATI
20012437 Perform thermographic inspection 3 MONTHS ENG 1 MPDM 21000066 THERM(
1NM1007 AMP 01M1007 |"1m1007 2 20012438 OPERATIONS - COAL MILL, 6000 HR LUBRICATION, OUTAt 8 MONTHS OFPER 1 OPSH 21007394 OPERA’
= == 20012441 OPERATIONS: GREASE LUBE OIL PUMP BEARINGS 5 YEARS OFER 1 OPS1 21007375 OPERA
20010570 Perform full spectrum vibration monitoring. Establish baseline 1 MONTHS ENG 1 MPDM 21000061 VIBRATI
20010571 Perform thermographic inspection 1 MONTHS ENG 1 MPDM 21000066 THERMC(
. . 20010572 OPERATIONS: COAL MILL DRIVE GEAR GREASING, GREA 8§ MONTHS OPER 1 OPS1 21007455 OPERA”
IM1008_AMP  |01M1008 [IMI008 255510537  TES GROUP. PERFORM CRACKED ROTOR CHECK. MO™ 1 YEARS ENG 4 PERT 21007412  TES GR
20010556 OPERATIONS CHANGE OIL IN MILL MOTOR BEARINGS. C 2 YEARS OFER 1 OPS1 21007082 CHANGE
20010557 FUTURE: MAINTAIN EXTRA MILL MOTOR ON SITE IN STOE 1 YEARS CSUPVY 0 WHSE 21007459 FUTURE
20010558 OBTAIN 1 120CC OIL SAMPLE FROM THRUST BEARING O 0 YEARS OPER 1 OPS1 21000063 TAKE Ol
IM1009 AMP  [0IM100Z ['1M1009 & 20010573 Perform Motor circuit evaluation. Establish action levels Trenc 1 YEARS ENG 4 PERT 21000050 MOTOR
20010574 PERT: CALIBRATE MOTOR CURRENT INDICATION (PERIC 4 YEARS TECHI 4 PERT 21000055 CALIBR/—
E 20010575 Perform full spectrum vibration monitoring. Establish baseline 1 MONTHS ENG 1 MPDM 21000061 VIBRATI
MPOWEI 50010576  Perform thermographic inspection 3 MONTHS  ENG 1 MPDM 210000686  THERM(
20010577 OBTAIN OIL SAMPLES. YELLOW COAL MILL MOTOR 0 YEARS OPER 1 OPS1 21000063 TAKE Ol




Condition-based maintenance - Secondary

air heater plugging - Coal power plant

Air heater tube plugging causes DeltaP (green line) to increase
over several months and is a trigger for maintenance

Ad hoc time-filter expressions as Pl Calculations

" ) ¢ a0 MO SRR O
o 2 o . SR T |
DT Yy i

5

14172005 12.00.00 AM 44055 days 2572008 2105735 €69 PM

(’ii OSlsoft.

A
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Boiler (convection) tubes plugging {© ossort

Rapid rate of change of Delta P over several days
IS a trigger for maintenance

Delta P (Pl expression calculation, ad hoc plot)

]
12172006 12:00:00 Al 259,96 days BAR2007 12:00:00 Ak

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



2

Instrument drift - O2 analyzer OSlsoft.

Based on redundant dual sensors
Delta approx. zero is GOOD
Delta drifting from zero is NOT GOOD

1/1/2008 12:00:00 AM ¥ % 42500 days A» 11/30/2008 5:00:00 PM| 12:00:00 AM

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Operations data (Pl)’s role in 0 osisort
Maintenance business process "

« Operations data as a proxy for condition-monitoring and for
maintenance alerts

» Repair or Replace? Asset Health score - for each equipment

« After repair or replace, use operations data to confirm the
benefits from a maintenance task

» Visual integration
P1 System Table Pl WebParts in SharePoint to display Maximo data in “‘ ' Ay
context '?\«;l-:‘{, v

Loosely coupled URLs to navigate between Pl System (Sharepoint) and
Maximo

19 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Pl System as a Maintenance Tool -

King ( ") OSlsoft.

Wastewater Treatment
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distribution
Mixed sludge pumps
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centrifuges
i3

When process parameters go
outside their limits, the
Process Analysts alert
Maintenance personnel that
“something” is wrong with the
equipment.

http://www.osisoft.com/Te
mplates/item-
abstract.aspx?id=4653&ty
pe=events&cid=1673&yea
r=2009&industry=All&eve
nt=611

, Process parameters as a proxy for maintenance alerts


http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611
http://www.osisoft.com/Templates/item-abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611

Asset Health Score - Load Tap Changer
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http://videostar.osisoft.com/Regional Seminars/2009/Boston/Video/RS2009 Boston CBM
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http://videostar.osisoft.com/Regional_Seminars/2009/Boston/Video/RS2009_Boston_CBM_PSEG_Gopal_Rothweiler.wmv

Validate performance improvement after maintenance (Calpine)@:. OSlsoft.

ISSUE: Performance improvement after a CTG water wash
Allow maintenance personnel to access operations data

Reference: Calpine case study

http://www.osisoft.com/Resources/Multimedia/PI-
Based+Performance+Monitoring+System.htm

14

312004 1200:00 A FH2004 1200:00 AM




Visual integration - Pl System and Maximo {© ostoit

B0

21 0f2008 8:18-21 AM 30 Min(s) 212003 64921 AM
O Windings Temparature Hi Limit

@ Maximo Work Orders

-

Equipment WoNum PM Description Status StatusDate Location ReportedBy ReportDate
11430 1668 HiTempAlert comp 12/8/2008 = grazso  wiLsoN 12/8/2008
11430 1666 HiTempaAlert CoMP E‘Eifgg‘fm BR430  WILSON E‘F gf ——
11430 T1573 oporation. . WscH T3nabw  BReso  maxomiv JEEOOC
11430  T1s74 cwieen, TP wser 2E00em  BRaso maxapmiv - $EEOCC
11430 T1575 housing for leaks, WSCH  73033Gy  BRa30  maxapmiv FEEOCL

2 Combined PI System and Maximo data in context for 11430 Pump in SharePoint



Other resources @ ostot

Using Pl System to Back - Test Usage and Condition Based Maintenance Strategies to predict Quantifiable Benefits Prior
to Deployment in Asset Management (Sebastien Cournoyer, DTE Energy, Laurence Hruby, Basin Electric Power
Cooperative, Gopal GopalKrishnan, OSlsoft) - PPT

Using Basic Pl System Tools to Implement a Critical Variables Program that is Inexpensive and Easy to Maintain, Cytec
Industries Inc.

http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec
http://videostar.osisoft.com/Regional Seminars/2009/NOLA/Video/RS2009 NOLA Cytec Fregosi.wmv

Substation Inspection and Condition Based Maintenance using Pl System
http://videostar.osisoft.com/Regional Seminars/2009/Boston/Video/RS2009 Boston CBM PSEG_Gopal Rothweiler.wmv

SDG&E Pl-based Substation Real-Time Condition Based Maintenance System (Neal Bartek, Subburaman Sankaran,
SDG&E) - PPT

Darryl Hammond, Alyeska Pipeline - Achieving Reliability Centered Maintenance and Diagnostics with the Pl System
http://videostar.osisoft.com/Regional_Seminars/2009/HOU/Video/RS52009_HOU_Alyeska_Hammond.wmyv

Harvard Medical School talk - Brian Barmmer (Maximo)
http://videostar.osisoft.com/marketing/video/HMS.html

Using Pl System as a Maintenance Tool - King County Wastewater Treatment

http://www.osisoft.com/Templates/item-
abstract.aspx?id=4653&type=events&cid=1673&year=2009&industry=All&event=611

24 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.


http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_3_3_Imperial_B_Session_03_Krishnan_Hruby_Cournoyer_Biaszkiewicz.wmv
http://videostar.osisoft.com/UC2009/presentations/SF09_1_3_3_Basin_DTE_Gopal_.pps
http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec
http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec
http://www.osisoft.com/templates/item-abstract.aspx?id=2521&terms=cytec
http://videostar.osisoft.com/Regional_Seminars/2009/NOLA/Video/RS2009_NOLA_Cytec_Fregosi.wmv
http://videostar.osisoft.com/Regional_Seminars/2009/Boston/Video/RS2009_Boston_CBM_PSEG_Gopal_Rothweiler.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/video/033109_SF09_1_1_5_Continental_Sankarman_05.wmv
http://videostar.osisoft.com/UC2009/presentations/SF09_1_1_5_SDGE_Bartek_Sankaren_16x9.pps
http://videostar.osisoft.com/Regional_Seminars/2009/HOU/Video/RS2009_HOU_Alyeska_Hammond.wmv
http://videostar.osisoft.com/marketing/video/HMS.html
rlinkmaximo2005meter1demoscreencam.exe
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