0&G from Advanced
siness Integration

arclerode
elopment Executive
Houston, TX
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O&G in the 215t Century-Doing More with Less ((

OSlsoft.

........ With Increasing Risk and Opportunity

e Expectations
e Energy Demand and Diversity
e Constraints and considerations

® Regulations
e Legislation
e Implications

¢ Challenges
e Opportunities
® Risks

e Operational
e Business
¢ Social

<=7 XMmMmrroZ200
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OSlsoft.

O&G in the 215t Century-Doing More with Less ((

........ With Increasing Risk and Opportunity

Human JleenlE

e Knowledge

Ca pltal e Experience

* Global Competition
T| me e Information Technology
e Expectations & Norms

e Depletion of existing

Rese rves e Security/Diversity

¢ Nationalization

* Regulations

Flexibil |ty e Expectations

® Processes & Procedures

W oo =-cCcOoOmwd I
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Working in the 215t Century {0 osioit

220pIe)
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Business
Communications

/ orkAnyWhere
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Sustainability - A Macro View of Business (( o
Viability and Sustainable Value Over Time =

Environmental

Sustainable Business Value
Over Time
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The Foundation to Sustainability-

Real-time Information

Emissions

“Real-Time information is the currency of the new decade
and companies that can monetize their real time information
the most effectively will be the ones who will sustain and survive”.

“The continuing evolution of the Real-time infrastructure offers the
opportunity for advanced business integration in support of sustainability’,
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O&G Business Challenges and Response in the 215t Century

 Sustainability in O&G

* The Evolving Real-Time Infrastructure

« Advanced Real-Time Business Integration
« (Case Study

« Summary and Concluding Remarks
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The Evolving Capability & Role of IT Infrastructure ((‘ OSlsoft.

-

Areas of Focus

Eancronall P S5 Business

O yituiiziiion i Cpiteiiziiion Integration

Mol Solution Code

- Nictrihsrtad “Roct nf B_reed 2
Microsoft

r\rr 1 rrll( rlIr-—‘

90% of traditional asset situational awareness and
L traditional can now be done as
in the “real-time IT and ted
automation infrastructure” for significantly less cost and g
time to value while retaining ownership of intellectual
property and knowledge.

. = emss s > /
. ¢ Standardization ~ TN
Microsoft
Windows Data Historian ++ B TIeTire

_Data Historian

198075 -ii. 2000’8 “

Evolution of the Real-Time Infrastr

mﬁ Cl- Plad e
&-Ouwswmreﬁomrwvarzuw

=>s
=
©
c
IQ
b
O
c
-
LL
c
(e
I;
=
(®]
n
[T
o
X
0%

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



Top Attributes of a World Class
IT & Automaton Infrastructure

(g, OSlsoft.

Solution
Agnostic &
Product

Common

X Notifications
User k @ Hata

| Presence
Interfaces \
QR Analytics Collaboration
Visualization
A U Sl

Interface
Breadth &
Capability
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Pl System 2010 {0 osiot

Business Intelligence

Systems Microsoft Office

Systems
| Web Servi

P1JDBC 2010 P ces 2010 PlI OLEDB Enterprise 2010

=p | E

MANAGE ANALYZE NOTIFY VISUALIZE

ERP Systems

Gather and archive large volumes Convert real-time data into Deliver events to people View data, identify problems, and
of data, Scale to meet your growing actionable information. Measure anywhere from the plant to the take corrective action with familiar,
business needs and improve business performance. boardroom easy-to-use graphical tools

Pl Server Pl ACE Pl Notifications Pl ProcessBook

Asset Framework Streamlinsight | Pl WebParts 2010

Pl DataLink 2010
INTERFACES

Collect data from hundreds of sources
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Pl System Integration with the Microsoft Stack (Q OSilsoft.

Pl System 2010 Pl Analytics

Micrpsoft

o, Microsoftt i
SQL Server 2008 sual Studio

¥ osoft*
13 Office Communications

& ‘-','WindowsServer::'m':u': - Server 200772

CONNECT MANAGE ANALYZE PRESENT

Collect data from hundreds Gather and archive large volumes Access real-time or historical View data, identify problems, and
of sources. of data. Scale to meet your growing role-based data for the entire take corrective action with familiar,
business needs. enterprise at any time. easy-to-use graphical tools.

INTERFACES SERVERS ANALYTICS VISUALS

Software +

Managed PI ENTERPRISE AGREEMENTS )
Services

SERVICES
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Decomposing the Asset CBM “Solution” (g, OSlsoft.

Asset Management CBM “Solution”

Transform into

Gather Asset Performance
Information Information

Integrate into
work flow
Systems

CBM

Time in Service

Generate
KPls

Temperature Efficiency (%)

Flow Design vs Actual Total Volume

Trends
Alerts

(ie Maximo,
SAP, Meridian)

Performance DVA
Max T or Vib

Pressure Rate of Change
Vibration SQC

Mzszs

Office SharePoint Serverzi0/.

ROSEMOUNT'

Honeywell r‘}

Plantscape

A &4
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Real-Time Pump Performance

MAKE UP PUMP A
ELECTRIC DRIVE MOTOR 16 80
Voltage: 380V
Current: 142.0 A S
Power: 53.9 kKW "o /’f H\
PUMP PERFORMANCE
Pump Speed: 2955 RPM _
Flowrate: 109.1 TH 12 60 —
Fluid Power: 27.5 kW \\
Suction Head: 1.05 bar
10 50 e~
10.9 m \
NPSH: 1.94 bar “s“‘
2001 m
8 40 o
Discharge Head: 10.04 bar /
103.6 m
ACTUAL DESIGN 6 10 /
Total Head: 8.98 bar 11.72 bar
92.7 m 121.0 m
Efficiency: 56.7 % 58.2 % 1 20
2 10
0 0
o Phsaing 0 50 100 150 200 250 300
focess FRigns T/H - Des Efficiency % - Des Head (bar) ® Act Efficiency % # Act Head (bar)
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Pump Performance Analytics in AF

8% pp| - P| System Explorer

File Edit View Go Help

78 Database [%]QueryDate ~ |(JBack . |H, CheckIn

Elements

7 MdiveConstSpeed A~
= Discharge

f (3 PPI_WriteToPl

3 PPIStmEng_VTL

& Drive

= (G Performance

= (7 PPI_CurveT ableDes

Lo () PPI_WriteToPl
(7 PPI_CurveT ableDes
(7 PPI_CurveTableDes
= (3 PPIl_CurveT ableDes

Lo () PP_WiiteToPl
(3 PPI_DrawCurve

7 PPI_DrawPlot

& PPI_\WriteToPI

7 Suction R
< -

444444444

Elements

—e Transfers

KD
Suction
| General| Chid Elements | Atiibutes | Ports | Version|
Suction
P
& ¢ B Name AV alue
=1 Area 07853982 112
=1 Head 7.85393 f
& =] InneDiameter | 121in
2] MassFlow | 649.7575 kpph |
21 NPSH 1720822 1
| E1 PressueAbs | 17.66299 psi
=] PressureGage >2.985549 psi
| B Temperatwe | 316.741°F
| & Velociy | 4.048453 f/s
=l VolumeFlow | 1427.125GPM |

2« (2] | (3 NewElement ~ =] New Attribute |

Group by: [ ] Category
N

Name: {Head |
Description: |
Configuration ltem:  [] ‘
Categories ‘ 1‘
UOM: it v)
Yalue Type: i:single V‘ l
Value: 785333 f ] \
Data Reference: | Formula il
Settings... J

| A=PressureGage:B=Velocity:C= \PPIStmEng_VTLI |
| Dutputy . UOM=ft3/1bm;[1447C74 +
(B “24(2°32.174)))

EBX

- Search ~

r X

0

|| @ PPIStmEng HPS A

PPIStmEng_HPT
PPIStmEng_HF%
PPIStmEng_HsatP
PPIStmEng_HsatT
PPIStmEng HTL
PPIStmEng_PsatT
PPIStmEng_SPH
PPIStmEng_SPT
PPIStmEng_SPTL
PPIStmEng_SPX
PPIStmEng_SsatP
PPIStmEng_SsatT
PPIStmEng_TPH
PPIStmEng_TPS
PPIStmEng_TsatP
PPIStmEng_VPH
PPIStmEng_VPS
PPIStmEng_VPT

i |Library PPIStmEng VPTL
™ Unit of Measure PPIStmEng_VsatP 3

A Ol G PPICHAF na WeatT *
Head
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Thermodynamic Performance Monitoring ((, OSlsoft.

« Thermodynamic calculations in the infrastructure for:

— Steam Turbines
— Gas Turbines

— Towers

— Compressors

— Heat exchangers

— Furnaces
— Pumps
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Decomposing the Energy Management “Solution’(, OSlsoft.

Energy Management “Solution”

Develop
Models for
Optimization

Gather Process Transform into -
Information Energy Combine into Generate KPIs
Temperature (Deg C) Information DELETE and Other
Flow (BPD) Energy (BTU/Hr) Unit/Plant (FCCU) Summary
Pressure (PSIG) Efficiency (%) System (Fuel Gas, Information

Hydrogen, etc)
Electrical Usage (MW)

((MELR'S
Actual,
Control)

Functionality Done in Pl and Microsoft

. Mizszrae L
MEMH Qliice ShareFoint Serverziny/
Honeywell r’}
Plantscape L
| - 4
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Supporting an Evolutionary Approach (J OSlsoft.

Value and Effort

Operations Monitoring
Effori_ Hiarchial Dashboards
Event Management
Asset Management
Yield Acct/Near RT Balance

Environmental Compliance

/ l
/
d Condition Based Maintenance
- Energy Management

Time

)
Initial /<
N/
Software AN
Investment

Incremental effort yields sustainable gains

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



Example — E&P Platform

Consolidation of Apps into P! Production Multiple:
MBOS Reporting Applications
Optimizer
Pipeline

Well Integrity
Monitoring
Performance
Energy Monitoring
Management
Well Test
Emissions Analysis
Reporting
Various Non-Control GT/Compressor
Applications control




Value Proposition from Leveraging Pl {0 .y

Strategically as a Real-Time Infrastructure

' Improved SW Procurement & Ownership

@ Procurement Process
@ SW inventory Process
@ Supplier selection/management
@ Accounting/Financial Processes

Improved Organizational Performance & Production

@ Faster time to value

@ Reduced maintenance costs

@ Increased production

@ Reduced product loss/downgrade
@ Reduced capital costs

@ Reduced energy usage

@ Reduced Chemical costs

24 Empowering Business in Real Time.

Reduced Support & Spend

@ Application development

@ Application support

@ Applications infrastructure

@ Infrastructure physical costs

@ Infrastructure management

@ Infrastructure installation (labor)
@ Standards ar- governance

~ Risk Mitigation

@ Mitigating HSSE Incidents

@ Support of strategic goals (Inherent reliability)

@ Support cultural alignment through standardization
@ Pl System security and governance

@ Pl System availability, data quality, and data loss

© Copyright 2010, OSlsoft LLC. All rights Reserved.



O&G Business Challenges and Response in the 215t Century

 Sustainability in O&G

* The Evolving Real-Time Infrastructure

« Advanced Real-Time Business Integration
« (Case Study

« Summary and Concluding Remarks

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



Advanced Real-Time Business Integration (‘OOSIsoftl
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A Pl Infrastructure -

Enabling Advanced Real-Time Business Integration (g‘ et

Operations Energy Maintenance P
Monitoring Management MarEggB?wn;ent Optimsisz:tion

_ . Meridi Ind|V|duaI/Organ|zat|onaI Analytlcs&
\ Real time applications A @ Meridian A Visualization With Microsoft Tools }

SYSTEMS

Real-Time Data ENTERPRISE
Batch Data

Relational Data REGION
Quiality Data

Manual Data
Structure/Asset Data
Web Data
Applications Data
Maintenance Data
ERP Data

Gas & Liquid . . Distribution

Production Pipelines & Marketing

Exploration

. AL HD D Rockwell
ROSEMOUNT e oclave Honeywell
A B FREPED Automaten i
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O&G Business Challenges and Response in the 215t Century
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* The Evolving Real-Time Infrastructure

« Advanced Real-Time Business Integration
« (Case Study

« Summary and Concluding Remarks
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Pertamina’s UC2010 Presentation (g, OSlsoft

2O A w A0 ARO L0
AOVODLAOL L LO0 1

SOVNOASLOYO LN
st OSlsofte UC 2010

s o ksl

Integrated Downstream Dashboard

Toto Nugroho Pranatyasto
Manager Perormance Mgt & Systems Development
INTEGRATED SUPPLY CHAIN DIVISION

B
www.pertamina.com l‘: PERTAMINA

Real Time Information — Currency of the New Decade £ Copurioh it S CBRctLLe. Mrighareasn o
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Pertamina Downstream (Q OSlsoft.

N
£ 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
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Planning & Optimization Systems (‘C‘ OSlsoft.

Refinery constraints, Crude Stocks

Demand ML Trading &

Downstream :
Market Analysis

Forecast Optimization

Crude Imports

Refinery
Optimization &
Scheduling

Products Imports

Crude & Product

n
©
c
®©
S
)
)
e
)
Y4
| -
@©
=

Products Exports

Crude Products
Scheduling Scheduling

Crude Tankers, Refinery, Pipeline, Depot
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INTEGRATED DOWNSTREAM DASHBOARD (‘Co OSlsoft.

PLANNING & OPTIMIZATION

DOWNSTREAM
DASHBOARD
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Integrated Downstream Dashboard 1() OSlsoft.

» Consistent single view of entire downstream supply
chain.

* Integrated real time data from Crude Purchases to
Secondary Distribution.

» Decision making support (normal operations, supply
chain disruptions)
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Hardware Selection & HQ Control Room Design {QOSlsoftﬂ

Design Objectives

TooooY
Saaoo

oo
og

1

ot
i
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Integration Architecture ((, OSilsoft.

I SOFTWARE

Trading
Demand Operations Vessel Optimization
Forecast Import & Export Position Systems

i) © oo
RDBMS
Interface

Custom Interface Custom Interface

e
v—_—_—_—_—

BAPI/RFC BAPI/RFC

w Pl - ECGW PI-PHD Interface w

Goods YOKOGAWA Honeywell Depot

Movement . Stock
Balongan Dumai Refinery

Balikpapan Refinery

—— e o e = - —

J
J
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Main Dashboard Display

: © T A 2
MANAGEMENT DASHBOARD
IMPORT REFINERY m DEFOTS
Crude . Refinery Capacity . Schedule . National Stock .
Products Crude Supply Load Factar . Critical Depot .
Product Lifting . Quality issues .
HIGHLIGHT ITEMS
ADD's 5.G. in Kota Baru depot is above MIGAS specification ISC and Refining has started actions, investigate cause
Crude Inventory level in Balongan Refinery is medium - low Impaorted Crude will arrive 34240 14:00:00
Praducts import fram Singapore has potential delay ISC will coordinate with trading arm to solve
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37

Crude and Product Imports {()omsofu

Al P1 ProcessBook - [ImportMonitoring]

%Eﬂe Edt View Insert Tools Draw Arange ‘Window Help
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Crude Supply to Refinery ((, OSlsoft.

li P1 ProcessBook - [Crude Scheduling]

@E\Ie Edit Wiew Insert Tools Draw Arrange Window Help

el Sh % Hlow -] B8 (%x NOTorwol+L,.£RSHE &> ¥ O
a = (3 i K i
- .
V¢ Crude Supply to Refining
-

Winas Crude13235
ETA 1203 P 12022010

Stock Trend
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Refinery Operations

-

OSlsoft.

OVERALL CAPACITY
21 PM
B7.81 % Economics
Actual - Target
ARHDM RCC GO LCo H2
4914 % 7319 % 7815 % BEAT % 5713 %

Actual Target Actual Taroet Actual Target Actual Target  Actual Target
[ToarHoM| [ Torcc | [ Toso | [ Taco | | ToH2 |

o &

Fesh  lowselaleql. Aghoetaleql
Cetoer  Gthopper  Gatogoer

@

[ 9018 niph
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National Stock

OSlsoft.
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Home

National Fuel Stock Availability {Coverage days®)

National Fuel Stock Monitoring
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OSlsoft.

Supply To Marketing ©

M Pl ProcessBook - [StockNasional]
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SafeCap: 1194

Pumpable : 903.584

DOT : 89.97
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Date Download:
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Vessel Tracking {0 osisoit

\ =

B Pl ProcessBook - [StockNasional]
okt vew et Tocks Oraw Arsnoe Window tieb
Ded &0 B2 N (FE B ] & 8 A \NDTOrwOl+LueERNSAE | A X | O
am 249  OM X €1 A i K » .
_ _ * Real time vessel
position

monitoring

* Track Shipments
* Real time

Date/Time: January 11, 2009 at 21:14 UTC £ updates of ETA
at: 06°03.95' S, Lon: 106°54.04' E N e N S
Speed: 0,00 knts | AN * Vessel deviation
eading: 307.70° -

Vb AU
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SUMMARY - Integrated Downstream Dashboard (J oS et

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
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O&G Business Challenges and Response in the 215t Century

 Sustainability in O&G

* The Evolving Real-Time Infrastructure

« Advanced Real-Time Business Integration
« (Case Study

« Summary and Concluding Remarks
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Closing Comments

Emissions

“Real-Time information is the currency of the new decade
and companies that can monetize their real time information
the most effectively will be the ones who will sustain and survive”.

“The continuing evolution of the Real-time infrastructure offers the
opportunity for advanced business integration in support of sustainability’,
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