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Overview

« Enabling Awareness: The Value of Real-Time
« Delivering Opportunity: The Need for Infrastructure
« Capturing Opportunity: Performance Intelligence and Collaboration

* Collaborating to Improve: The Real-Time Infrastructure in Action
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Enabling Awareness
The Value of Real-Time

9/17/2009 3:07:09 PM 7 Day(s) 912412009 3:07:08 PM
0 Clevaland Office Outside Humidity

Tags: | WFinn\OutsideTemp =] I Hidden I Multiple Scales

Min: |Aut0rangej | Max: |Aut0rangej I Apply Scaling |
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The Value of Real Time

Assessment of Condition
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« Statement of “goodness”
 Actionable
e Critical
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The Value of Real Time

Creation of Opportunity

Online Financial Market Price Quotations

General Electric Company (Public, NYSE:GE])

Watch this stack

Range 16.33 - 17.18 Mkt cap 180.66B Shares 10.63B
1 7.00 52 week 573-2920 PIE 12.68 Beta 1.438
Open 16.39 Divfyield 0.10/2.35 Inst. own  49%
+1.00 (6.25%) Vol / Avg. 268.97M/108.25M EPS 134
After Hours: 17.00 0.00 {0.00%)
Sep 16, 7:53PM EDT
N SE reaktime data - Disclaimer
Compare: |Entertickerherse | Add [ Dow I S&P 500 [T Masdag [T SI [T NWSA more »
Zoom: 1lg 3¢ lm 3m Sm ¥TD Ly Sy 10w Msx
Jan 02, 2009 - Sep 16, 2009 +0.58 [3.58%)

M ZATAT s \wh -

Market Snapshot ) 10

Mikkei 225 3,705.25

Hang Seng 19,872.38 239.68
Singapore Straits Times 2,796.29 16.71
S&P/ASX 200 4,505.50 70.20
Australian 10-Year Bond 5.42
Japanese 10-Year Bond 1.23

BOJ Overnight Lending Rate 091
Japanese GDP* 03/31
Japanese Business Confidence®™* 03/31 -
Australian GDP* 06/02

Tc)(a)

I 7607

380

LLL'LLLLLLLLLL“II||||I|||||||||II|I||||||I||||||III||||||II||||||||||||J_|l

* Accessible
* Responsive
e Tactical

INDEX NAME VALUE CHANGE OPEN HIGH LOW TIME
M UBS BLOOMBERG CMCI  1205.83 .48 1204.43| 1213.11| 1201.15 08:39

S&P GSCI 494,04 -L.07 49539 497.67 493.12 08:39
M RI/CRB COMMODITY 255.95 87 256.08 256,17 255.85 08:29

ROGERS INTL 2922.18 -1.21 2921.87 2937.60 2912.72 08:33

15
Jul Aug Sep Oct How Dec 10 Feb Mar Apr May Jun

PRICE CHANGE %CHANGE TIME
[ BRENT CRUDE FUTR (USD/bbl.) 75.240 -0.050 -0.07| 08:30
] GAS OIL FUT (ICE) (USD/MT) 649.000  0.500 0.08 08:20
meEE GASOLINE RBOB FUT (Usd/gal.) 206.880 -0.170 -0.08| 08:30
mms HEATING OIL FUTR (USd/gal.} 203.090 -0.190 -0.08 08:30
memE NATURAL GAS FUTR (USD/MMEtu) 4.707 0.060 1.29 08:30
moms WTI CRUDE FUTURE (USD/bbl.) 75.040  -0.440 -0.55 08:30
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The Value of Real Time

Evidence of Change
Climate Change Data
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The Value of Real Time

Fundamental Principle
Fuel flow spikes discovered costing 593,000 / year.

No. 1 Engine Fuel Flow
3900 e KYMA_ME_FUEL_FLOW
2800 3364.8
3700
3600 Main Engine Fusl Flow
560D _ 8414 /T\ . ;(;(IZ\I;I:O_ME_FUEL_FLOW
e Vi ] \L
3200 499
i;';ﬁ 308 Wasted Fuel Gas
7/14/2007 8:00:00 PM 7/14/2007 10:30:00 PM ’;;—\ J = Y, r\*/
7Jﬂ94?2007 8:25:55 PM 6.17 minutes 7/14/2007 8:32:05 PM
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The Value of Real Time

Another Opportunity - Continuous Improvement

No. 1 Engine Fuel Flow

Hu'

L

L.1

L

.‘JW

3000

7/14/2007 8:00:00 PM

7/14/2007 10:30:00 PM

e KYMA_ME_FUEL_FLOW
3364.8

"=='" TARGET FUEL
FLOW
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The Challenge of Real Time

Capturing opportunities requires the right people.
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Delivering Opportunity
The Need for Infrastructure
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Infrastructure: Characteristics and Expectations

Real-Time Infrastructure Delivers Opportunities

Electrical Power Communications ) .
« Valuable - delivers a recognized

benefit

* Reliable and Secure - always
available, safe and trusted

* Accessible - adaptable to innovation,
easy to use

Transportation Music
A==
] A

 Contextual - organized to be
effective, efficient, and extendable

"

« Sustainable - must be able to last and
adapt to change
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Reliable and Secure Architecture

Full redundancy with Microsoft Security Model.

System Clients: ProcessBook, DatalLink, BatchView, RtWebParts,
Management | Custom Application...
Tools

AppServers: AF, RtBLS, RtReports, ACE

API

Secondary <«—Configuration Primary

Pl Server ) Changes Pl Server

Failover

Mechanisms

A
A\ 4

Pl Interfaces Pl Interfaces
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Accessible by Expected Standards

Interfacing with over 400 different automation sources

Compliance with Industry Standards - OPC UA, PRODML,
XML, Web Services

Query-based Access, OLEDB

Integration with Microsoft Office Tools - Excel, VBA, .NET
Integration with Microsoft and SAP Web Prortals

Supports Application Development- OSlsoft vCampus

13
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Accessible by Users

Process Context Analytical Context
Graphics Spreadsheets and Reports

lelx

Dad Q| img|(osc:|vs |9 20 (o] &8[9 =1 |
RANOTOrmOl+LufRE@EY ||[amjzec enxsy (g =]
=101 x|
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‘ . Resid
6307
e Isf
Ready Seveire (50 MEE rem

Heat Exchanger Detail
Asset ID 228.9 DEG.F 108.8 DEG. F

Performance Context E-367
Process Calculations S

55
MMBTUMr

161.2 DEG. F

Area (Ft2)
1425.0

Tube Count
987.0

764 DEG.F

Temperatures

& i
LA

‘iﬁozo 200[ 10
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0 0 0 .
2/1/2008 2:23:30 AM & €800 hours <> 2i1/2008 10:23:30 Al
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Contextual by Asset for Efficient Extension

No. 1 Engine Fuel Flow No. 2 Engine Fuel Flow
3900 + KYMA_ME_FUEL_FLOW 3900 + KYMA_ME_FUEL_FLOW
3800 I 3364.8 20nn | 3364.8
2700
’ 3700
3600
] 3600
3500 I
k 2500
] Il
[ Il
T ||l'
3200 L LN
3200
3100 i
3000 3100
7/14/2007 8:00:00 PM 7/14/2007 10:30:00 PM 3000 I

7/14/2007 8:00:00 PM 7/14/2007 10:30:00 PM

No. 3 Engine Fuel Flow No. 4 Engine Fuel Flow

3900 + KYMA_ME_FUEL_FLOW 3900 + KYMA_ME_FUEL_FLOW
3800 ] 3364.8 3800 3364.8

3700 3700 |

2600 2600

3500 3500 l

L M L L
. 3200 i
3400 3100
34 |
3000 3000

7/14/2007 8:00:00 PM___ 7/14/2007 10:30:00 PM 7/14/2007 8:00:00 PM _ 7/14/2007 10:30:00 PM
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Contextual for Information Integration

Asset Context

f#% Heat Exchangers - PI System Explorer o ] [
File Edit View Go Tools Help
2 Trend DY
AdHoc1 Tl Database [5|Query Date ~ | (3) Back H, checkin %2} « [#] |F MewElement = =1 New Attribute 4 Search -
[4E 1 3 =inixl
15 "ll ? %
! Ii;m';?fﬂ General | Child Elements  Attributes | Forts I Wersion I W
______ & E233 Group by: ¥ Category EE ‘z f$ ]
| o e [ Search £ ~| |name: |Heat Duty [ = » o o
L ... @ E37 - "  mCar—r
|ﬁ’ ! B|MName - Yalue = Description: I B = =
i 5 Calculation Configuration ltem; I~ R - -
36 ; : ) . B - s
.?/21f200 Eli | Heat Duty 14.1263327260759116 Categories ICaIu:uIatu:un ﬂl R
i B| =] LMTD 46 T46T17209469935 UOM: feNone:>
B  Eguipment Status Value Type: ID{:ubIe
H = " 5
Re By Sk oK Value: [¢1263327280799115
= Pl Dat
= » | Data Reference: IF.;..-m._||a
B| 7 Cold Side Inlet Temp... | 74.6394577026367 °F
_I B| ¥ Cold Side Outlet Tem... | 152.069513042965 F Seftings..
2| Event Frames | ¢F Hot Sids Inlet Tempe... | 215.985555185547 °F A=hrea B=Coefficient C=LMTD:[{A™ B ~C )/ 1000000}
Q =i Library B| ¢ Hot Side Outlet Temp... | 107 607040405273 °F
rm Unit of Measure |||E Specification
@ MyPI B =] Ares 13002
= Notifications B =] Coefficient 67.59ft2 =
&4 Contacts 1| | i

3 Attributes
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Contextual for Users and Applications

-loix
File Edit View Insert Tools Draw Arrange Window Help
EN=2" AR=NE-} B & =« > B [wo% 7| M2 [a == = = =
A2 NOSE O O L Ol @ 3% 6 & B as= 3 =T AR [*]
Element Relative Display g - x ZE:AFExdlangers.PDI =il
. x
Heat Exchanger Detail Database:
MuGreen | .
Asset [D 105 DEG. F K -]
— E345 eme
roup by: [~ Template B3 MNuGresn ﬂ
| Ater £ | B Houston
Name 4| Description 0 L:_Iﬁ Little Rock
s Heat Duty B3 Distiling Process
Heat Exchange... - ;
Heat Exchange... 424 147 DEG. F Elﬂ E;-.'ln.ldlng Process
{Heat Bxchangs.. MMBTU/Hr B~ Equipment
pmesmmenangs ) T~ apnge o> G B-45
Heat Exchange... 1300 ..... ﬁ F-711
Area (Ft2) H ‘ ..... 5 £
67.90 i N & F7s
- e HpE<sg4 ey e =
Coefficient @ H-554
..... G K435
..... G K544
f3DEG.F 1 e G K559
----- & Pa77 -
Temperatures | E e G P-447
..... G P74 LI
250 250 i 250 |10 I Atribute:
= — — |Azzet MName +| Search.. |
606060 [0 . [T . Asset Name B
9/24/2009 3:22:29 PM &, € 60.00 minutes = Blades —
| - qpﬁ Ingtallation Date vl
KN IaNME | Marufacturer
Model
Ready [5e D
Mator Amps Tag Llp
Plant &
Y
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Capturing Opportunity
Performance Intelligence and Collaboration

Dperations Performance Scorecard
miE S

Houston Little Rock Tucson

ToDate Today Target Trend ToDate Today Target Trend ToDate Today Target Trend
Safety 0 o @ = 0 0o @ = 0 0o @ =
Environment 990 986 @ = 990 987 @ = 991 988 @ ©
Energy Savings 04% 04% (% = 05% 07% ()% = 15% 20% @ =
Quality 976 976 @ = 97.5 975 @ = 976 976 @ =
Reliability 952 960 @ = 953 962 @ = 950 957 @ ©
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Collaboration Driven by Transparent Accountability

PEP PREF PGPB Y PPQ
REAL _ PROM  POM REAL  PROM REAL PROM FOM
MBD} (MBD) (MBD) (MBD)  (MBO) (MBOD} (MMPCD)  (MMPCD) (MMPCD)
Produccion Grudo | Proceso 223 ] 1260
Produccion Total EO EX 3164 (— =R Lo
]+ riog-arina noress N - - BRI B el El e o e Bl g oo
CCOunta ] ]ty O Do) = a “ | Madero [ 152 m 148 Empaque L Ea a7
Pessdo Ea Em e - -
. Req. Marina Surcests | 515 | Ea 516 e & 2 Ea Lo ] 200
q — Exportacién de gas | 101 ] 224
anuractaurin @ @ . - - -
= o= 128 l Salina Cruz Ea Ea 238 . CFE
O b . t . '@ @ m T EB En s MBD) (MBD) M8D)
Ea 24 ] ol | cangrejera [ 16= [ 5 | 160
JeC ]VeS g = :w“ | I: Produceion LPG ED 207 n
Productos PROM POM
‘m@m (%] 108 (MBD)  (MBD) LPG en TRE E Ea °
El [ 51 » Produceion gasoling En 484 Baturates — = = -
= = “ Inyeccidn de
E a 0 Importacicn de el . Gas Natural Licusdo = s 128
1 Lo |
a @ e . . hea now  rou
T (TPD) (TPD) (TPD)
(MMPCD) (MMPCD) ({MMPCD) _I pra
= Em e . — = el
RegMarinas En  Ea 2008 B Derivados aramaticas 240 ] = un |
Rag Sur E3 Em Grudo on refnerias = sas1 . Durivados de Etlens E3 E3 ws |
Feadtore e Combustoseo | 3326 | 1383 Dartvados de letano | 1300 ] [ 1120} wo (]
Derivados ds Progilenc 217) = 09
Inventarios da Etilanc Ea
Inventarios en TREC .

Refineria Ing. Héctor R. Lara Sosa
C oque Dkzmrow s
-

Articulation of |-=*

Benchmarking [ == =i J
S ; Critical HX Monitoring

bo.
Performance |2 Performance .
Aga] n St Process &

3 .
Ru leS . . 4 Lep E-163-A I s1 | 3521
ObJ ect]ves 5 REF E-163-C [ ss | a011
6 E-191-A 566 | 27824
7 E-191-B Eis7 0 10272
| 8 ToeTHE ¥ E-256-A [ 64 [ 10822
9 2 E-256-B [ s.a [l o118
| 10 st [u E-256-C Feo [ 13623
1 E-271 4ns |8922.5
|12 E-343 | 26 [Eheszo
|13 E-38-A W522] Ek3vss
|14 E-38-B Eis1 [ 9801
15 E77-A W52 ] Ehves.s
16 E-77-B Fibo [ 13911
|17 E-98-A 253 Ehk2270
v : : |18 E-98-B Fise [ 11418

Menu de Aglicaciones I i
[®4]
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Organizational Presentation of Real-time Opportunities

Pl WebParts 2010 for Microsoft SharePoint or SAP Enterprise Portal

RefineryCo

Casper Refinery

(] Refinery Processes

@ Process Performance to Plan

- RefiningCo

& Billings Refinery
: n')

= Casper Refinery

ﬁ) Caoking

O
ﬁ) FCCU

ﬁ) Isomerization
ﬁ) Reforrning

ﬁ) Sat Gas Plant

& Denver Refinery
W

@ Pump Run-Time Hours

Measurement Target
Heavy Maptha Endpoint 395
Vacuurn Heater Duty 86.9
Kerosene Draw Rate 4.5
Crude Charge Rate 205

@ Process Overview

Units
Deg F
MMBTUHr
MPELD
MPELD

% Below

0%
5%

- @ RtTimeSeries -
% On % Above YWFinnyHvyNapEP
a0%, e Time Yalue
a0% 471172008 2:43:32 PM 378
a6 19 4/11/2008 2:48:51 PM 390
a7 0% 4/11/2008 2:50:00 PM 378
4/11/2008 2:52:00 PM 400
»  4/11/2008 2:55:00 PM 395
Procedures -
RefineryCo
Process Team FCCU
@ Refinery FCC Processes  ~ (=l Excel Web Access - FCCU Summary M
=y RefiningCo A B b £ £ s q | ) P; L

1=
E‘ &) Billings Refinery
= 7

Casper Refinery FCCU - Performance to Plan

Descriptor Current State 2
Kerosene O i L.y Fecu 3 {(4/12/08 - 4/13/08)
Diraw A = Casper Refinery A
Kerosene 0 il 5 | REACTOR FEED Average Target  Performance
Draw B e —— Ay Fesu 5
o 5 (ﬂg Refi 7 | Feed to Nozzels 42.44 MBPD 44.61 45.1 0.49
Naphtha =Ly PEmTErREET 3 | Slurry Recycle 2075  MBFD 21.14 21.4
Draw A n(r) FCCU 9 | Coker Maphtha 20.55 MBPD 19.90 21.3
Huy. . 10
Maphtha @ - 11 | PRODUCT
@ perfi Period v
Draw B eriormance fero 12| Sour Fusl Gas 20.75  MSCFH 20.45 20.5 0.05
S*ta':T'mE @ 13 | DePentanizer Owerheads 81.52 BPH 82.46 78.7
= 14 | Light Gasoline - Fram Merox Units 61.80 BPH 59.93 £9.9 -0.03
End Tirne 15 | Heawy Gasoline - From Treater 67.82 BPH 69.50 73.2
* it 16
17 LCGO - To Hydrotreater 54.59 BPH 52.97 £a2.3 -0.67
"D_D"fl ﬁl Ll Ll 18 LCGO - To Off-Site Tankage 65.01 BPH 63.28 63.4 0.12
19 | Carbon Black Feedstock 85.40 BRH 84.01 80.8 -3.21
@ FCCU Virtual Team -
FCCU Expert ~| @ Key Dperating variables
Curt Hertler 160 1220 10
Al Barrows G0 )
Casper Refinery 95 1160 Rgnlnf Tampsrahirs
Susan Defree 7867 1140 B‘u’g&?
Catalyst Yendor 40 1100 800 & Fesdrata
Fred 3 b 2 Hour(s) 5/22/2008 3:57:12 PM 86.84
() e _I Casper FCCU RegenaratorTemperatura MBPD
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Event-based Notification of Real-time Opportunities

Pl Notifications (Pl System 2010)

Froeghatitn with
Vinisial
Peégviaice
iRdchmoddipn

to Plan

From: Curt Herter
To: Curt Hertler
Cc
Subject: =
Daniel Thompson - OCS ==
Nan|  comact Options
Serv [7] Notify on close
Dat: ) -
Star Redry intervak L1 Seconds -
Trig Mamum Reties: |0
3;3:’}‘ 0CS Recipient Configuration
"aly
Prio SIP Address:  sip D Thompson@oba int
Send IM when presence i
Trig 7] (@ Online ] @ Busy ¥ () Unknown
% V] @) Inactive ] EDide and Busy 1) Away
ﬂ 7] ()BeRight Back [ ] @ Do MNot Disturb () Ol
% Use Defeuts oK Cancel
File: | @ Pump Run-Time Hours -
"finn| Descriptor Current State
Kerosene
Link: Draw A
i Kerosene
Instas Draw B
Heise|  Hwy.
Maphtha
. Draw &
Attrib, .
YWEFIN MNaphtha
Craw B
——

-

Sent: Mon 3/9/2009 9:35 PM

PI Notifications M Service - | \SL3ITPIAFO1\IT\Sites Depository\OAK\Servers\Daredevil\Notifications[Dis.. - 5 X

ﬁj.

@ Daniel Thompson
@ 1 Notifications IM Service 6]

dicking on hyperlinks, Only do so if the link s from 3
trusted source, you are expecting in the context of your
IM conversation, and you have verfied its legitimacy with
the sender!

\\SLIITPIAFOI\IT\Sies
Depasitory\ OAK\Servers\Daredevi\Notfications[ Disk Space
Low on Daredevil] generated a new notfication event.

Name; Disk Space Low on Daredevi
Server; SL3ITPIAFOL

Database: IT

Start Time: 10/19/2009 1:20:34 PM
Trigaer Time; 10/19/2009 1:20:34 PM
Target; \\SL3ITPIARDI\IT Sites

Ranartand AAACanare Narad s

Last message received on 10/13/2008 2t 1:18 PM,

A
Start [10/19/2009 1:20:34 PM End F
9 =

@ 05lsoft
a0

b3

163 Microsofr

:3.0ffice Communications
Server 2007 r2
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New Performance Intelligence Tools

Microsoft Excel 2010 with PowerPivot for Data Cube Analysis

ﬁ:‘ H ) - = ConsumptionV2 xlsx - Microsoft Excel Technical Preview) PivotTable Tools | o B8 &
- Home Insert Page Layout Formulas Data Review View Add-Ins Gemini Options | Design A @ - = R
- @ || % Group Selecti ! i—‘] @ L r_; Clear = Epwvutchart [E) +/-Buttans|
pivattante | Adive - - o | e G _.§ Select = Shov ue Sa OLAP Toals * £ Field Headers
- Field = | [£7] Group Field Slicer Source~ gy Move PivotTable | [iF] Fields, Items, & Sets + j? ‘What-If Analysis =
Group Sort & Filter Data Actions Calculations Tools Show/Hide
ci4 - Jx | Row Labels ¥
A B \ c D [ E [ & ] H = | Gemini Task Pane v x
L 2000 Choosefields to add to report:
121 1800 E FlowData
L 3| 1600 ¥ City
(2] 1400 ] Plant
15| 1200 & sum of Electricity S S:;“;g;y
l 1000 B Cim af Fial fac ==
7| =oo . - . =
5| e Equipment Benchmarking: Fuel Gas Efficiency
5 | @00
Mol| 200 4
ey o
1
2 Cracking Plant  Distilling Plant  ExtrudingPlant  Milling Plant Fuel Use Per Ton Column Labels
13 o arne q . -
al = rrr— Manufacturer .1|Model Distilling Extruding Cracking Milling
(3= | ||| city 0 E
10 [ S ) | RCTTTTT uns 19154 5 Flame-On FO-009 132 591 322
[ 16 | Houston Cracking Plant 436.587 455.992
17| || [ittle Rock ExtrudingPlant 223956 832215 = Borne Engineering BX-003 649 598 1,699
112] || Frocen Milling Plant 806.967 493.617
i—— SLittle Rock 767.454 61115 BX-414 1,975 1,684
[Tan | ichita PP,
[ 20| Distilling Plant 368.76 478.263
[21] ExtudingPlant  35.634 1:2857 - HOt Spot H5-345 796 512 2422
22| || plant ® = Tucson 570.847 1049.935
[23] Cracking Plant Cracking Plant 274.381 185.719 H 5-444 624 2'699
|24 orctilin Plont Distilling Plant 133.295  107.53 = Swift Brothers STM-305 873
|25 g Milling Plant 172171 756.686
| 26| Extruding Plant ='Wichita 090,301 1276.563 STM-900 201 2,902
| 27| Milling Plant Cracking Plant 235.257 166.238 .
| 28] Distilling Plant assszz  asa4 = KPC, Limited KPC-X36 190 3,192
|29 Extruding Plant 377112 694.985
| 30| Grand Total 3810122 4779.472 KPC-X87 604 1,801 440
W 4+ W] ]| Sheetl Sheet2 . Sheets o []4 | i = Inferno 1-27 1,455 1271
r
Ready
1-56 748 405 6393
Grand Total 560 1,056 1,405 2,000
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Collaborating to Improve
The Real-Time Infrastructure in Action
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Enterprise Innovation Tools

Environment for Integration and Collaboration

Well Performance Management and Alerting

0-©O NRAGILkEeR S - JEEE 3
e

Conocglghillips

Energy for temaorraw

Ekofis|
Eldfisk/Embla || 64600 || 65518 "

Real Time Onshore/Offshore Collaboration in North Sea
« Significant Reduction in transportation and
maintenance costs
» Consistent Achievement of production and
efficiency targets
» Consolidated views into production and maintenance
data which can be shared with Houston headquarters

TR
B2 82882882
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Enterprise Innovation Tools

Application Integration and Collaboration

Well Test Validation

Well Tests
@ Hierarchy - @ Time Range
EI"HH GOM Deepwater Start Time [+_gmo H End Time Ia H
- VK786
""" g3 A21 ST i@ well Test Results
_____ I VK741 A8
_____ & VK786 A13
_____ ..z? VK786 ADOS . VLP/IPR ) )
..... o VK786 ADLO STO1 wellName TimeStamp Status I'E:;:;r Duration (hrs) 0il (STB/d) WC (%) GOR (scf/STB) Choke (%)
""" o Vires AoL2 |4 WK786 A-4 9/5/2007 2:55:00 AM  Valid  2.5201E-02 17.57 6191 1716 0.78125
,,,,, [ VK786 AD19 ST1 :
lllll ® VK785 A020 |/ K741 A-B  9/5/2007 2:21:00 AM  Valid -0.48833 17 45 1.5625
& ViGEs At |4 WK786 A-18 ©/5/2007 2:21:00 AM  Critical 15.086 17 1601 1030 2
""" |/ WK786 A-16 9/3/2007 4:08:00 AM  Valid 6.6791 8.65 1590 2
""" & VK788 Al | WK786 A-11 ©9/1/2007 4:03:00 AM  Critical -18.138 .67 1284
""" Q@ S ARE |4 VK786 A-4  8/30/2007 3:21:00 AM Valid 2.5724 QO HNRGLEkez-Zm-Jd 538
----- @ VK786 A-16 |/ VK786 A-2 8/30/2007 3:18:00 AM Valid 3.297 Well Test Result Trends Popup
----- 43 VK786 A-17 |/ WK741 A-8 8/30/2007 3:18:00 AM Critical 100
..... » VK786 A-18 li VKTEE A-1 a/29/2007 2:17:00 AM Valid -2.0589 VK786 A-11 Start: Sep 1 2007 4:03AM - End: Sep 12007 1:03PM
----- ) VK7EE A-2 | VK786 A-7 ST2 8/28/2007 1:42:00 AM Critical 44.453 @ Well Tags

Standard Data Infrastructure for iFields Initiative o gempman.

« Common nomenclature template for cross-asset
collaboration

» Allows for cross-asset efficiencies such as compressor
optimization calculations

« Allows Subject Matter Experts to collaborate in common i = =
visualization environment T —
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Enterprise Innovation Tools

Open Access to Analysis

Pump Performance Management

7 =% 3 ]
G": !y | @] http:{]i am.ar.ep.corp.localfieldmonitoring/ppm-re/ ﬂ gj Li & or
-

B m= ~ []Page v {C} Tools v o

| @ =F | & Field Monitoring
| Site | Canadon Alfa vv} ¢ 3 alarms left Friday 10/11/2006 10:12:53
|Pole  Canadon Alfa {Ara, Argo, Kauss} Field Monitoring Version: PPMRE  |v| o
| Current scenario basic TOTAL AUSTRAL . E %
©) Help JJ Diagnosis S
@ Home 38 Log Out 2 “ \ -

ToraL ; Iuonuonng IOplimIzatlonI Reporting l'r‘ ing [r‘ g Admin. <N\ | Slunits ¥
| Graphical summary | KEIDashboard & Alams | Synoptics | | Alarm history I
E— M | | Gas Composition |

JSZARCH Next
g CHvs AF a
? FSUNRITE DPvs NF tpaint: _L{/
sl CPvs NF
GTEF é
§Pvs NF

& Sort by system ¢ Sort by sector

< ) Gas Processing

——— [Mhecretical Poire:
= JLP Gas Cormpression % | AF = JO00Kz/m3
CH=Y¥Vm

& 0| [KPI=85%

[ 34K-6013

# ) M4TE60A

& ) 34TE6018

% [ 1ok

# ) 73K-3208 '

& D 7EM o

e oS 0. 00K

v

Field Monitoring Global Standards & Best Practices (i J(cesrl]
 Integration of data and business logic across

30 business units/affiliates

* Includes subsea and topside monitoring initiatives T o <

« Common desktop visualization across assets

3
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POWER & UTILITIES

PSE&G: Condition Based Maintenance

((J OSlsoft.

U3 [ e ) mmons

“We get a detailed breakdown on equipment
costs and man/hours to service that gives us
important business benefits. Without the
use of the PI System, it would have taken us
several months to gather and analyze the
information.”

Customer Business Challenge } Solution

Implemented automatic data
collection and notifications to SAP
PM

Set up standard business rules for
condition based maintenance using
Pl - Analytics

Provided focused view into
equipment using Portal.

Provides Financial access to data
by Business Objects query

* Providing the highest reliability
Power Distribution is requirement

* Minimize Maintenance Costs

EERENEERERERAEEE

8 1 e

} Customer Results / Benefits

* Holds Reliability award for Mid
Atlantic States for last 7 years

 Named most reliable Power
Company in America

» Focused maintenance expenditures
on needed targets

27
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http://www.pseg.com/index.jsp

DTE Energy

Fleet Optimization............
through Process Information

John C. Kapron, Technological Specialist
Sumanth K. Makunur, Senior Engineer
DTE Energy

OSlsoft 2007 Users Conference
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DTE Energy

¥ History of OSlsoft Pl System in DTE Energy

Pilot at Monroe PP in 1998

Fossil Generation Fleet 1999
GenOps — EMS Ranger 2001

SOC SCADA- 2002

Fermi Nuclear— 2003

DTE Subsidiaries — 2007
Enterprise Agreement — 2007

Continuous Pl Expansion
» Magnitude
» Functionality sy

Effect of Pluggage on Reheat Attemporation

Exhibit 2
1020 250
1000 +__.f, 2
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0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
UNIT 1 - COMBUSTION PRO © HOT REHEAT STEAM TEMPERATU + REHEATER ATTEMP SPRY WTRF

(LE., AIR HEATER PERFORMANCE VS COAL MILLS

16 per. Mov. Avg. (REHEATER ATTEMP SPRY WTR F)

Exhibit §

Concerns have recently arisen regarding degrading performance of Unit 1's Coal
Mills over this past week_ | would like to take this opportunity to throw-caution-to-the-
wind in light of two factors: 1) Lack of good air heater radial seals, and 2) rising ambient
air temperatures.

Inthe Pi oraph below of Uni 1's parameters a review of I

(key to Coal Mill performance) is compared simultaneously to

ambient air temperatures (FD Fan Air Leaving) and Past
operating history has defined that when the PA-to-\Yindbox defta-P reaches a level of
18"H;0, that bosler combustion and coal mill performance s drastically impacted. This
is the level at which air heater radial seal replacement is dictated if unit load is to be
maintained without restrictions.

Effect of Pluggage on Economizer Gas Outlet Temperature

R 23 | Al
I o781
A [ n
oT808
i £
T Al 1
Vs e Vil M I
o fs ssfic 2 hoo | 1

N WHGROX O PAOFF RESS
a5 nsox o saoet s =

14 FD FAN AR LEAVIG TEWP.
5 r0 ra A LeAvG Tee

eater, Superheater, and Economizer Draft Loss
Exhibit 4

Understanding that air density changes as temperature changes and that i has
an inverse effect on fan and air heater performance (i.e., as air temp. increases,
efficiency of fans/air heater decrease) we can readily see in the above graph that since
October 25" the ambient air temperature changed drastically. This was the reported
time that Unit 1 coal mill output problems began to arise. As a resutt, [N was
reduced and coal mills removed from service in an attempt to maintain enough Hot PA

(measured as PA-to-W to the running mills. For a brief period, this provided a
alse impression that LEERUILERTE pressure was not affected by rising ambient
temperatures, yet when compared to unit load one can easily surmise the error of this
perception. It was on Oct. 27" that the true impact of pressure can be
seen in the Pl graph above Please note in the above graph that air temperature had
2 POSITIVE impact on [N on Oct. 22 when it cooled down.

ceeo 20O TI24M9850:00  T/31/1599 0:00 8711599 0:00

+Load = Pendant RH & Pri Superhtr « Horiz SH = Econo |

8/14/199% 0:00

3.50

3.00

250

2.00

1.00

0.50

0.00

Draft Loss, inwe
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s¢  Technology
’ Framework <Pl's Drives Performance Excellence

Process Costs, Asset Health,
Dashboards Operational Performance, Market Value,
Actionable leet Optimization Fleet Optimization

Information — KPI's . . Relate all Data Sources
Business Intelligence

Reliability, 4-Block Analysis Framework
Outage & De-rate (UCF) (PI_, P_rocessC_;ua_rd, Maximo, SAP, UCF, P:_%M,
Predictive Monitoring, NeuCo, LIMS, Plant View ..)

Advanced Analysis & Process Optimization
Equipment and Process Monitoring
Closed Loop Process Optimization

Maintenance & Market 2504

Expert Systems

Predictive Monitoring, Optimization

System Dashboards Fleet Drill down
Fleet Status Assessment 500, Subject Matter Experts

WEB Visualizing

Plant Alarm, DCS Real-time WEB Graphics
Easy Access to Information

Standard User Interface
WEB Visualization

100% .
Process Discrete Data

PMAX, DFTS, eNote,
Fuel Cost Framework,
Alarm Management

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Discrete data Process Discrete to Data

Limited value

Distributed Control Systems (DCS) Post Event Analysis
Distributed OSlsoft PI Historians DCS, PLC & PI

Large PoEuIation of Data 90% % Complete
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DTE Energy"

o Fleet Performance Center

Performance Center — Mission
Equipment Performance Optimization of the Fossil Generation Portfolio through
continuous “real time and predictive asset condition monltorlng to maximize
the asset market value. e

Performance Center — Vision
Fossil Generation’s Fleet-wide
“Mission Control Center” for
continuous monitoring and optimization
of plant equipment performance

~ « Located in Ann Arbor Michigan

e
=

M\

e

» 7x24 hour operation (February 2006).

* Plant interface with Merchant Operation Center.
* Oversight of Outage and de-rate coordination.
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DTE Energy’

| Framework KPI's
Actionable
i ¢ (P Dashboards
ntormation — S leet Optimization

Technology

Business Intelligence
Reliability, 4-Block
Outage & De-rate (UCF)

Maintenance & Market 2504

Expert Systems \

Predictive Monitoring, Optimization

60%
System Dashboards
Fleet Status Assessment 50%
WERB Visualizing
Easy Access to Information 100%

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework

Discrete data Process Discrete to Data

Annual Savings

Fleet Optimization
$20,000,000
(Projected Savings)

$11,000,000
$1,000,000

$5,500,000

$4,500,000

90%

Limited value
Distributed OSlsoft Pl Historians

Large Population of Data

$3,000,000
90%
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A DEMEX

Operational Excellence
PEMEX

“PEMEX Pipeline Monitoring”

MAURO ARENAS NOBLE
OSlsoft Users Conference 2007
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Operational Excellence

Overview

N Prod ucing zone

Refinery

EI Petrochemical center
ﬂ (Gas proceessing center
@ Wholesale center
mmm  Pipelines

mem  Maritime route

& -ﬁﬁ SO v ®
g ® ° Cosokeacaque £ Sy o B S ~[] O Peex
~ \ Minatitn | LR M. Pamex
- \, 8 ® actus
i N o®
e " Salina Cz ®
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Operational Excellence

Solution. KPI’s

Reporte detallado

j—— Reporte EIECUtIVO Modify Shared Page «
=
PEP PREF - GPB Y PPQ
REAL  PROM POM REAL _ PROM POM Ed PROM FOM
(MBD) {MBD) (MED) (MBD)  (MBD) {MBED) (771 ] (MMPCD) (MMPCD)
Produccién Crudo ] :m:“o ER 1260 PGPB
Produccisn Total E 3164 -
Req. Marina N 2073 L Cacervis Ex =20 o p.,,,m?," g 4380
B 48 Madero 145 148 | Empaque 7237
T 2025 1 Impartaciones @
Minatitidn [ 172 ] 172 ] 00
Reg. Marina Suroeste 516 ] Exportacion de gas 224
Ligero Ea 390 Salamanca 188 200 -
Pesado 0
a Salina Cruz E3 28 cFE
Superligerc | 181 | 125
285
[ o= - weD)
Ligera E1 247 | cangrejera [ 153 | 160
Pesado [ 10 ] 1] n Produccién LPG 21
s 111
uperligero [ 107 ] | 106 | Productos PROM POM ~— LPGenTRP 0
T 52 105 (MBD) (MBD)
Req. Norta = Produccién gasolinas 90
Ligera [51] [51] 38 Produccisn gasclina 514 484 Naturales
Pesado = = 66 Inyeccisn de 128
-Almto. Otros Campas 13 a ] Importacion de -~ 13 Gas Natural Licuado
gasolina
Mermas y otros 15 T —— PROM POM
-Condensados Incorporados n “ 1 combustileo E3a 206 (TPD) (TPD)
(MMPCD) (MMPCD) (MMPCD) CAPAGIDAD  BOM Gtz
BEABLE Produccién de Etile 3443
Produccion de Gas | 6268 | =Aa 6154 I: Inventarios Hesion ce SHiene =
Reg.Marinas (2213 | 7] 2008 bombeables Derivados aromaticos | 1825 | 2481
Reg.Sur 1414 Crudo en refinerias == 5881 Derivados de Etileno EA 4045
Reg.Norte 2643 .
remen 1383 Derivados de Metano [ 1138 | 1430
Derivados de Propileno E3 209
Inventarios de Etilenc
Inventarios an TREC
{2): Naco, K. Morgan, Gloria a Dios, Arguelles y Reynosa
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Operational Excellence

Next Steps

« Operating Coordination Center
To support logistics.
To coordinate events in case of out of normal operations.
To act as quick response center in security affairs.

A highly available solution required.
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