Technology Framework - Benefits

Annual Savings
Actionable

Information — KPI's

Discrete data
Limited value
Data Analysis

$3,000,000




Raw Data Analysis

Effect of Pluggage on Reheat Attemporation
Exhibit 2
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$ 1,890,000
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st year savings!

eater, Superheater, and Economizer Draft Loss
Exhibit 4
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Technology Framework - Benefits

Annual Savings
Actionable

Information — KPI's

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework
Process Discrete to Data

Process Analysis
$4,500,000

Discrete data
Limited value

$3,000,000



Fleet Performance Analysis (PMAX

Thermal Performance Calculation Engine $500,000

switcH 7o | 11:46:55 4/06/2006 BOILER EFFICIENCY Elrei iR
i BELLE RIVER UNIT# 2 Annual Savings!
MAIN STEAM HOT REHEAT
COAL FLOW - TPH .
PRESS (PSIA) 2437.0 552.4 Sl BOILER EFFICIENCY (%) 84.8
TEMP (F) s s COAL HEATING VALUE 9253 e g
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
—1 BOILER 02 WET (%) 3.2
BOILER 02 DRY (%) 3.6 |GROSS TURBINE HEAT RATE 7771 |
BOILER CO2 DRY (%) 15.8
NET UNIT HEAT RATE 9784
s ||uPr STACK CO2 WET (%) 10.0
T STACK CO2 DRY (%) 10.9 |NET UNIT HEAT RATE (IN/OUT) 10212 |
| GAS EXIT TEMP 269.2
m CORRECTED GAS EXIT TEMP 338.5
LWR RHT AIRHEATERS BOILER LOSSES (%)
PRECIPS
DRY GAS LOSS 6.20
= UNBURNED CARBON LOSS 0.03
= MOISTURE IN FUEL LOSS 3023
i1 HYDROGEN IN FUEL LOSS 3.93
MOISTURE IN AIR LOSS 0.14
AVE AIR IN LEAKAGE (% ) RADIATION LOSS g-16
o PRIMARY
o ERIMARY, UNSPECIFIED LOSS GicS
FORCED
DRAFT FANS

PREVIOUS
DISPLAY

12
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Digital Fuel Tracking System

$1,200,000

Annual Savings!

Silos Unit 1 and 2 Burn Graphs

wan | Cascse Rmnes‘ Restsm Rotes

Sios unt 1 ‘ Sios Untz I Stos Unit 3 I

Sios Unt4 ‘

rmr.unhacmw‘ Ship Unloading | Silos Unit 2

B
32008 42750

Silos Unit 3

500 Hou(s)

22000 1250 P

I swsUnts | Swsunes || TmnUnesdng | Sme Unossn

¥ 7 DETROIT EDISON Monroe Power Plant

Main Mimic Current Time: 3/31/2006 1:44:41 PM Back? | Backd | Bak4 | BakS | Backo | Back? | Baks

Monroc Onlinc
Goal Analyzer A AN AR

SHIP BOOM e d ol
TRIPPER P
ZM16 % A73 £33 fR4 A39 R53 AR5 29 AR A a7
« [ ser | ser | wme | 1| w7 | ws | w1 | wme| ws
Torse | tozse | e | 1oras | tor2a | toose | otea | tuter | fourt
e T | ves| e | vss| s | ver| ter| e | e
Te| | o] we| 2| | te | ver|
51| sas| ss| sso| swm| ssa| ser| sa| ss
— | o] ow| ow| ow| om] ow| ow| om
FEO02 CV02 200- | 1947 | o00R | 994 | o019 | o007 | onos | 197 | onaT
T 75| 7| 7w | im | 7w 1=
a0 | e | | wes | wmes | i
v | e | wm | wn | ww | on
sor | st | _wrw | et | wwes | v
ZM15 TRIPPER 075 074 074 074 074
FE - 212¢ | 2143 2142 | 2005 | 2132 | 2102 | 2100 | 2102 | 2102
v en | sm| sw] sm| su| sm| sm| sm| e
% | eer| sm| esc| ese| ow | v | sw | em| ee
or | tes| oo | 2w | i3] e | s | s | 1w
5 %o | aw| aime | wier | e | wios | a0 | wrer | s
DETROITEDISON Monroe Power Plant wun | a4 | taere | 1mas | 1ves | 1oaza | toves | 1s40 | taeus | mee
Current Time: 3211200612625 Bl -~ | | oo ooz| ooz o] owe| ooz | o0z| om
[wsonesiom |3 07| 2es| om | oz | 23| 20| 2 | ow| oo
[Propoes B To | | i | aes| 13e| es| w0 | w7 | 1me
5 [Poimssim |3 e | tss| te1| 7| 31| s | 1e2| 1| 1
o E aoa] mes| eom| moe| wse| wes] sso| weof ome
= % | wes | wor| e1se | s | wa0 | a1se | s | aist | o
50 lours Sodium % 092 089 091 118 1.0 0.95 0.94 0.92 120
51 Hours w | om| on| o] om| on| ov| om| om] m
T | | | | am| am | | ]
EERERI . | 0 5w oo o wm | o | wer | wes | o
Si
- — 4 .
o ey |

13

VALUE NOW, VALUE OVER TIME

Copyright © 2007 OSlsoft, Inc. All rights reserved.




$2,200,000

NOx Emissions Strategy PPy

NOx Reduction with
ot s R Improved Heatrate

@ Actual - Trenton Channel HP
= Expected Cost - Trenton Channel HP

. Expected Before After
Curve 5 5
_ . Implementation Implementation

! Y —
00000

' "'"'.é_ = Selle River 2 Heat Rate
S - :
200 e i 4
e Current
0.00 ¥ - . | aperation 10100|
10 20 30 70 80 a0 100 ‘
ooooo L

Clil 50 B0
Percent Load (%)
| \} [

Expected & Actual NOx Costs

8 Hour
History

NOx Cost ($/MWHr)
g

A\

4

Hr
7 7729104

Primary
focus is NOx Focus on

reduction operating
only near NOx
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Energy Management System (EMS)

ub’“"mlmlitn ?;Tl;?ilu Framework
e The Plant Energy i i W LR $S%5120n02?
vings!

Management System
- | - i

IS used to Last Refresh: 3/3/2uu “QV MB T AGC Mode: LOCAL
automatica”y Control [(selectunit_] [ Change Dats | and Now [ Limits & Error Checks ) ‘

. . Fuel Data Operating Limit Data
u nlt dlspatCh Block1  Block2 Block3  Block 4 Total Capability = s
Fuel Definition Coal Coal Coal #2 0il Ten Minute Capability 680 TMC
Ay ailable M GE 520 2 0 g Regulation High 680 Req High
. I m plements data Regulating Fuel res Ner Mo Mo Net MW 6701719
Id 2 II f Id Realtime MWs 670.1719 0 0 0 Regulation Low o Reg o
Va I atlo n 0 n a Ie S Fuel Cost $/MBTU 2306456 2306458 2.308458 1404883 pomo pate Up = AGE MW/MIN
O+ M Cost $/MBTU 01099987 0.1099387 0.1039987 0.1099957  porn Rate Down 5 AGC MW/MIN
. Perfo rm S Seve ral Emission Cost 06212921 06212821 0.6212921 01028938 ropidden Zone 1 High 0
Total Cost $/MBTU 3.03772  3.03772 | [3.03772 1426172 porpidden Zone 1 Love 0
Calcu Iations based Total Cost $/MW Hr 2733936 | 27.33936 | 27.33936 1283555 corpidden Zone 2 High D
Other Data Forbidden Zone 2 Low 0
O n P I d ata tO Block1 Block2 Block3  Block 4 Forbidden Zone 3 High 0
. . g Dispatch Margin Up 9.828125 0 i i Forbidden Zone 3 Low 0
d ete rm I n e Val I d Ity Of Dispatch Margin Calc Failed 0 a 0 Forbidden Zone 4 High ©
LU= B SRl Unit Status  DNE Forbidden Zone 4 Lo 0

In puts- Belanectinas nae Lo FuelCost 0O Quick Reference

Startup MBTU O

e Transported to EMS o T e
= * Current Blend: LS5: 100%
Ranger Vla P I Type of Coal / Blend % By Weight| LS5 ~ | 100% v

Type of Coal / Blend % By Weight | LSW v |

Type of Coal / Blend %6 By Weigh

[J Auto Update Fuel Prices Calculate

[ selectunit | [ Change Data Send N [ Limits & Error Checks | ‘

© 2006 Engineerig Consukants Group, Inc. - AN Righis Rererved,
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Before Fuel Cost Framework

Market
Trades

Process

Manual

Email
Fax’s
Phone

RN
Manual
Process
Fuel Supply Gen. Ops T ]
Manual
Process
Gas Fuel Calculates | ¢ g
Cost Fuel Cost
L N oil Blend
—/ %a-lf Email Scer:&arlos Gas
i .
Coal Coal Business CO'I |
Emissions Logic Emis?sailons
Emissions

EMS
Ranger
Pl

OSlsoft.

Copyright © 2007 OSlsoft, Inc. All rights reserved.

Pl to PI | Type, Type, Oops

Manual
Process

No sys error checking
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$530,000

Fuel Cost Framework Pyl

Fuel Supply Improvements...
Default Mode
Analysis Auto calculate & update Ranger  © 30to3 people
and T e _ e Timely data entry
Acquisiton > « Zero errors
2 A Blend Calculations|
Current
(¢] t X
plalls utn *
N Cost '
Historic /7 .\ Blend Calculations|
Data 2
 Bloomberg.com |
Gas & Oil Price at Blend Calculations]

Ranger
Hubs

PI
[ ESOPI O {5

o,
";g IntercontinentalExchange
‘e

pS-eso-pi Blend Calculations| Ann Arbor

Gas -- Dawn & "
Michcon City Gate Market ps_hbh_pi
Data _
Hourly & Daily Blend Calculations
ps-grw-pi

Blend Calculations

Blend Calculations

Auto update

17
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Pl to Pl (AGC)

AGC — Automatic Generation Control
5 largest Fossil units & Peaking Units are ramped through Pl Set Point control

18
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Technology Framework

Annual Savings

Actionable
Information — KPI's

WERB Visualizing Easy Visualization

Easy Access to Information |, $5,500,000
Engineering Applications
PMAX, Digtal Fuel Tragking',:’lglel Cost Framework $4,500,000

Discrete data Process Discrete to Data

Limited value

$3,000,000



Fleet Status — PlI WEB enabled

Unit

Transact
Firm Purch
Nl g} -Flrl'll

OSlsoft.

Copyright © 2007 OSlsoft, Inc. All rights reserved.
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20
VALUE NOW, VALUE OVER TIME



Real-Time DCS Operator Displays

6000 real time dynamic actively linked WEB DCS graphics

MTG OVERVIEW
: £=F-Y-2
e T —
- .
W A

Darta SoutH SysTems

Click & Trend

1%

MTGOIL EHC-H2 MTG MG SU \ 1 MG
CTRL CTRL CTRL CTRL | »TE ST

VALUE NOW, VALUE OVER TIME

OSlsoft.
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Pl enabled - Event Re-play

U2 DRAFT OVERVIEW

ProcessNet Trend - Micrasoft Internet Explorer provided by DTE Energy

File Series

D& HE S %% oo B9k @

® 271727622 DG (PEG F)
W FURNACE EXIT $AS TEMP.

B 2TIT27621 DNG (DES F)
E FURNACE EXIT GAS TEMP
185802

by

355 421301 421407 421313 421418 421425 21481 AR 1ET 0 ieA Az iad

terval  Update (s)

Page Axis Start End
ﬂﬂ All s I |n4/n2/2nn71349-1\J|n4m2/znu7m-521_I [v]fo ﬂﬂ ﬂg

Re-play events using historical Pl data
22
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Technology Framework

Annual Savings

Actionable
Information — KPI's

System Dashboards \ Organized Drill Down
50%

Fleet Status Assessment $1,000,000
WERB Visualizing $5.500.000
Easy Access to Information 1,0, ’ ’
Engineering Applications
PMAX, Digtal Fuel TragkingPFpuel Cost Framework $4,500,000

Discrete data Process Discrete to Data

Limited value

$3,000,000



System Dashboards — Pl Enabled

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status

Un

Mo | LT S
; e o @900

ST. CLAIR UNIT 1 b
will 1 .‘m
i % Wi
OUILTT

585 MLS J— TADMFR 1402 DEG F
[ 050MILS I -
133MILS

& Clai A B C D E_F
PA Fan Temperaure N 1376 DEGF FEEDER i e ® ¢ & 0 @
A MILL AP| 12641 H20 10423 2PM

1= 9 a4 5§ o7
o000 00O0OCS

108.6 DEGF
PA Fan Motor Arps, 38.2AMPS
Coal Vil Motor Amps 42.9 AMPS
Coal Vil Fesder Speed 10433 RPM
Coal Vill Primary Air Diffsrential 2.44IN HZO
Coal Wil Primary Air Damper Position | 41.9%
Coal Vill Hot Air Jamper Position 60.6%

137 TNHR

VB
588

MLS

COAL MILL
Coal ill Diferental Pressure 2641 H2O PA AR FLOW
Coal Vill Outlet Temperaturs 1402DEGF 240 | 429 AVPS
Coal Nill PA Inlet Temperature 516 3DEGF 249PSi

LUBE OIL

Coal Vill O Temperature 249PSIG
Coal il Oil Pressure 1006 DEGE.
Coal Vill Primary Air Flow Percent 86.0%
Coal Vill Load 137 TWHR
Coal Vil RunningTime 4441 HRS
Unit Lead Net MW 69.62 MW,

100.6 DEG F

N137.6 DEGF
S108.6 DEGF
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Technology Framework

Actionable
Information — KPI's

Expert Systems
Predictive Monitoring, Optimization
60%

System Dashboards
Fleet Status Assessment 50%

WEB Visualizing
Easy Access to Information

Engineering Applications
PMAX, Digital Fuel Tracking, Fuel Cost Framework
Process Discrete to Data

Discrete data
Limited value

Annual Savings

Predictive — Optimize
$8,000,000

$1,000,000
$5,500,000

$4,500,000

$3,000,000



Expert Systems

e Equipment & Process Monitoring

» Fleet wide implementation 2006 $7 769,680
» A Primary Performance Center Application \Annual Savings!

e Combustion Optimization — NeuCo

» Startup on St Clair Unit 7 $330.000/unit
» Installation in progress on Belle River 2 \Annual Savings!

» Planned for Monroe Units 1-4

26
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Technology Framework

Annual Savings

_ KPI's
Inforf\nc:t?c?r?t—ﬂ?( o Dashboards
SR O Uo1 Fleet Optimization

Business Intelligence $20,000,000

Reliability, 4-Block (Projected Savings)

Outage & De-rate (UCF)
Maintenance & Market 2504

Expert Systems \ $11,000,000

Predictive Monitoring, Optimization
60%

System Dashboards $1.000.000
Fleet Status Assessment 50% ’ ’

WERB Visualizing $5.500.000
Easy Access to Information ’ ’
Engineering Applications $4,500,000

PMAX, Digital Fuel Tracking, Fuel Cost Framework
Process Discrete to Data

Discrete data
Limited value

$3,000,000




Unit Capacity Framework (UCF)

Process Flow

Da -
AR egd Time

Power Plants

Market
Midwest ISO

_%’ We manage power.

Merchant
Center

Strategy

Market Feedback

28
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No Shortage of Information!

Laboratory
Information
Operator
Logs
Pl Data Historian
Emissions —
Monitoring

Project Work Management
Management

EPRI
Plant

Combustion
Optimization

Performance Emissions
Analysis Monitoring

OSlsoft.

Copyright © 2007 OSlsoft, Inc. All rights reserved.

Document
Management

Planning

Ancillary Services
Day Ahead 29
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Analysis Framework

Analysis Framework:
Integrated applications environment:
Standard GU Consistent framework for data,

Single Method analysis, reporting and consistent
user graphical interface.

_——_RealTime /

s

{ De-rate 5
\Management/

Outage
Planning

Unit Capacity

Ancillary
Services

;&‘5&"&‘ o
: o B v i
s N -
et ai ol \
i A \ &
: Performance . o mgg Project Document
S Emissions ¢ anagement | Management
& Combustion “YmusE
B SR

Work Management
Analysis Vo | o
T <10, Monitoring
Optimization 4 =
e ’&‘X‘I&‘M&;&‘ i
30
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Process Cost Drill Down

MONROE UNIT 4 ‘ MONROE P OWER PLANT

MONROE |/ CoalMill

|EaE |Status
Year To Date | al [ouate

Previous Week = Previous W

|PROD COST (Inst) s Year To Date 100.00  100.00 100.00 10000  100.00

|PROD COST {Inst) g,
i ¥ - e
Current Date
Previous Week 100.00 100.00
|

;muing Cost

Year To Date A rhrt 2l n i
R o L SME WTOR FRONT BESRIG TENE
PROD COST ' ik 1292007 103758 AM 0129.2007 10:3801 CME-WTFFEFG T CME WOTOR FRONT BB R NG TEMP

2 . B 1RSI0 103753 A0 1s200t 10375 (M -ATRFEFG T WS WOTOR FRONT SEARIG TENP
Nemr Loliata & 2amm AT AN EEEEEE] EwuTrr R T UG WSTOR FRONT 555G TENF
1292007 (03735 AM 01 29,2007 10:37 45 [CME-MTRFEFC T (CME WOTOR FRONT BESR NG TEMP
Ea 10375k AN 01007 1T TR [CHE WITOR FRONT BES AN TERE
) oz 103 (cm-uTRrBFE T CHE HOTOR FRONT 554 RHG TERP
AR TR T WS WOTOR FRONT SEARG TEAP
ot e moTR TEw
= o129 2007 e [cme-uRPaTE C1G IOTOR REA R BE NG TEW
Previous Week i i 0.20

Fuel G

Fu

LET

|MLLING COST |SS Count

Year To Date 4. | Year To Date

U RE TR BRG TE, CH 2 DOTOR RERRBERFICTELON S0 T30 PN | $ER0T | 218
NP L PULUEREERS |0 M -UTRCA R, G 1 PULY MOTORALIPS HGR VE2007 S 5T AN | 450200 | 5.5 Al
Previous Week : NP PULUEREERS | I -THRBPG.TC, CNT G R B THRUST 606 TLGWT 152007 10316 AN | 452007 bSE11 AN
NP L PULUEREERS |UUCHE-MTRITEMP, TN WO R WWNDING TEHF HIGH 452007 145558 P | KV200T 120455 Al
ULLZ-WITOF, UFG TEWPS ACURFENT [WONPP F FOLUERCERS T HETE, 62 WOTOF, OIG TEP 12 HEH V3R 10 P |GG 126 A

|PG Count
Year To Date
|HEAT RATE U | Previous Week

|HEAT RATE  BTL
Current Date | Current Date 10614 10669

Previous Week / *_ Previous Week 10614 10669

SL
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Expanded System Dashboard

MONROE Unit4: COAL MILL 5

Monroe Unit 4
Mill 5  EAH

Coal Mil Rurring Hours 176964 50 HRS YearTo Date 100.00
Coal Mill Outlet Temperature
Cosl Mill P& Diferertial P ressure A4 Previous Week 100.00
Motor Front BRG Tem peratie
Motor Rear BRG Temperature
Motor Winding Temperature
Coal Ml Puwizer Wotor

HA Dam per P osition

TA Damper P osition i Rl Power Cons Cost
P& Damper P osition Bl ‘H A D eatin: Cost
)

4 f YearTo Date

PA Flow
Gear Box Thrust BRG Tem perature
Coal Ml Fuel Flow

Maintenance Cost.

Previous Week

Cosl Mill Feeder Speed
North P & Fan Inlet Dam per Position

Operation Cost

1} Power Cons Cozt

Maintenance Cost

|ss count
1580x1030 |

U5 mers )
T L Wt B A 8 Loy 8 i =

AT POS

| ATPOS

RS — S o =

Last 10 plarms

Open WONPF |14 DCS |ChGFDRTRP | CMS FEEDER TRIPFED & aceeTL
Opan WENEF |4 0CS [CHEFDRTRP | oMS FEEDER TRIPFED. @ aavBeTL
Gpsn MNP |4 DCS |CAEFDRTRP |EMS FEEDER TRIPFED. 12 acveTL
Gpen WONPF |1 DCS |ChE-MTR TBWF_|EMS MOTOR WHDING TBWP |13 At 70

Gpan M5 MO TOR WHDING TEMP
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Total Fleet Management

Drives Performance Excellence
Process Costs
Asset Health
Operational Performance
Market Value
Fleet Optimization

Financials
Work Management

SAP
Maximo

Market

MISO,
Fuel Coat Framework
Unit Capacity Framework

Real-time
Process Applications

Expert Systems

SME Status Displays

/ WEB Portal \
/ Applications \
33

~ Distributed Control Systems (DCS)  \

OSlsoft. R VALUE NOW, VALUE OVER TIME
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POWER & UTILITIES m OS|SOfL
L

h
l " PERTAMINA

The Value of Real time

34 Presented at POWAT-2012; http://www.isa.org © Copyright 2012, OSlIsoft LLC. All rights Reserved.
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Pertamina Downstream

h
l PERTAMINA

6 Refineries :
1,034 Million bbl/day

120 + Depots

98 Vessels

3,400 Fuel Stations

Sales Volume :
1,200 Million bbl/day
(92 % Market Share)

One of the most complex Downstream Supply Chains in the world

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



CHALLENGE / PROBLEM DETAILS (early 2007)

Business process based on functional units, planning based on
Process functional target, no one is accountable for downstream margin.

People, » “Legacy” structure, rigid interfaces between Refining &
Structure Marketing, creating silos within the organization.

* No single point of coordination for Supply operations.

» Lack of integrated system for planning optimization and
scheduling

* No coherent single view of downstream timely operational data
» Unable to track Plan vs Actual

Systems

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Allights reserved.



Integrated Downstream Dashboard

Objectives :

OSlsoft. UC2010




Integration Architecture

Trading
Demand Operations Vessel Optimization
Forecast Import & Export Position Systems

Aﬂegro @ GLOBE WIRELESS Haverfiy

Custom Interface Custom Interface

Inte rface

D e e e - -
——_————————

- e e e e e -

BAPI/RFC BAPI/RFC

\l
|
|
|
|

Sk o dll
® Pl - ECGW PI-PHD Interface ® |

|

|

|

|

|

|

I

Goods YOKOGAWA Honeywell Depot

Movement St
Balongan, Dumai Refinery

Balikpapan Refinery

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Allrights reserved.



Main Dashboard Display

P|Bek o [ X [0 Objec'“ve

» Management view
of Entire Supply
Chain

Features

IMPORT REFINERY SHIPPING DEPOTS

e Easy to
understand
“traffic lights”

* Highlighted
items

* Drill down
capabilities

OSlsoft. UC2010




Crude and Product Imports

A PI ProcessBook - [Importionitoring]
BB le Eft Vew Insert Took Draw Arange Window Help ObJ eCt|Ve
Ded|@D /=@ 2t vs Y5 A B0 VA \NDTOrwOL+LuLsREEE 2 X O
a=lEad|6nXe|qey

* Track Crude &
Products Imports
Schedule

PLAN ACTUAL

VESSEL NAME VOLUME MBBLS) | GRADE ALD ADD DESTINATION | | STOCK LEVEL
VALIANTI E0010 LIGHT CILACAP 2 Features
VALIANT2 1.20000 MEDUM | BALIKPAPAN

BALONGAN

* Tracks ETA of

= incoming
et W shipments

” I N e B B . Tonkage and
SUNFLOWER 200,100 . . Jetty AV&I'abI'Ity

ViArATI 185000 JAKARTA b e Summary of
® committed and
pending cargoes

GANDARI 300,000 KOTA BARU

PROVIDENCE 200,000 T. LUBAN
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Crude Supply to Refinery

3l PI ProcessBook - [Crude Scheduling]

‘mﬂe Edit Wiew Insert Tools Draw Arange Window Help
DeEER tm@atc: v |9es | 2amme R||hr NOTorwot+Luserods |6 x|o
a=|ood|6MXE|08%]

Objective

* Track shipments
* Maintain Crude
stock levels

Features

* Plan vs Actual

* Refinery upsets
notification
* \essel alarms

Stock Trend

Cilacap




Refinery Operations

Actual Target
ARHDM RCC

%

Actual Target Actual Target Actual Target

* Real time
monitoring
refinery
operations

5713 %

LCO -
II I I : = Features

Actua\ Target Actua\ Targel

* Plan vs Actual
Production

» Stock levels of
crude and
finished
products

» Detail DCS level

view

. * Refinery
BBLIDAY. Problem EWS

01,877

OSlsoft. UC2010



National Stock - |
|ar 2][xrNOTorwoivrLLeRE@E “

» Maintain National
fuel stock levels
» Management View

Features

* |dentify
potential critical

depots
* Actions taken
» Deviation
highlights

OSlsoft. UC2010



File Edit Insert Tools Draw Arrange Window Help
Ded[gh|liza(otcsvn [P |2amm|o|e|a=|sos|enxs e

gy |e|vnaNOTormolvLuerE@s |[v)=]( i
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G o el Objective
5@ 80 @2 VALl TSR AANOTOrROL A LLEREAE (A KO
mjaeaonxE|0Et| [=l=]s 3|
Monitor produk : , 2] ¥ EENc: 3

la

» Maintain National
fuel stock levels

Features

* Identify
potential critical
depots

* Top 10 critical
depots

» Single click to
access detail
depot data

OSlsoft. UC2010




Vessel Tracking

[T _ _ - — lsx| Objective
|De@@L|/h@attive v cc TE O R (MANDTOCHOL A LLLREAE (&) K D

[

[emjaza|enxeden]

* Real time vessel
position
monitoring

Features

» Track Shipments

* Real time
updates of ETA

* Vessel deviation
highlights

OSlsoft. UC2010




Does real time data matter ?
Case Examples :

Unscheduled
Refinery shutdown

Confirm w Refinery  Check

Total Loss Production Current Stock ~ confirms cargo

Result

« Stock maintained,
critical depots
avoided

* “Prompt “ cargo
avoided ->

OSlsoft. UC2010



Does real time data matter ?
Case Examples :

Incoming import crude Coordinate with Check Divert vessel Crude Import
unable to unload -> no other Refineries  Refinery Stock Arrived
ullage & Economics

Result

* Imported crude
unloaded &
processed

00:00 02:00 05:00 07:30 36:00

OSlsoft. UC2010




SUMMARY - Integrated Downstream Dashboard

BEFORE - 2007 AFTER - 2009

Working 4 Operating Group, Separate floors Single floor, in Control Room
Environment

Planning process Functional Silos Integrated planning and operations
from end to end

Data Timeliness Outdated, not synchronized data Real time and near real time data
Data Visibility Limited view of supply chain data Single coherent view
Monitoring tools Manual monitoring - Excel Track plan vs actual through

Processbook, Web

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved



BENEFITS

» National stocks maintained at optimal level
» Reduced Critical Depots (stock outs) by 65 % _

* Reduced Demurrage by 40 % US$ 25-30
* Better loss monitoring & control Million/Year

o Better Team Work & Coordination
* Better Decision Making

* Faster response to supply chain problems "
* Integrated end to end downstream visibility M I ndset

“Downstream First

RealTime Information —CUTIGHC}' Of the New Deg:ade © Copyright 2010, OSlsoft LLC. Allrights reserved.



POWER & UTILITIES @ OS|SOft®
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Conclusions:

* Fleet Management requires a robust real-time data infrastructure as a
pre-requisite

* The Data Infrastructure should be
Highly Available
Scalable
Extensible
Flexible
Portable
Secure

Usable

51 Presented at POWAT-2012; http://www.isa.org © Copyright 2012, OSlsoft LLC. All rights Reserved.



