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My Career Leveraging Technology to
Enable Business Value...What a Journey!

| moved up to
a TI-TRS51 by the
time | graduated..

My First Job out of College..
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The Pl System and “Energy Independence”

Challenges and..... Opportunities
— The Shale Revolution
— Technological Trends

— Industry Challenges

Innovative Pl System Applications - “The Art of the Possible”

Closing Comments
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The Foundation of “Energy Independence”
IS Real-Time Data & Information....in Context

1. Efficiency, effectiveness, transparency, context
2. Balanced “All the above” approach

3. Holistic View

4. Continuous Improvement

5. Ability to Empower, React, and Make Timely and
Informed Decisions — the “Power of Data”

PI SYSTEM REGIONAL SEMINARS



QOutline

The Pl System and “Energy Independence”

Challenges and..... Opportunities
— The Shale Revolution
— Technological Trends

— Industry Challenges

Innovative Pl System Applications - “The Art of the Possible”

Closing Comments

PI SYSTEM REGIONAL SEMINARS



The Perfect Storm.....and Solution

WEN Industry
. m Forces
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Technology ...Challenges & Opportunities

Wireless,
Networks,
The Cloud and
Advanced
Sensors

Data &
Cyber
Security

Mobility and
Social
Collaboration

Big Data

Leveraging the Pl System to Solve Challenges and Leverage Technology Trends
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NA Shale - Changing the Global Energy
Balance

Shale gas production Tight oil output
80 RoW 18% 10 - =China % of total 10%
m China m Russia (RHS)
u Europe & Eurasia g ™ S. America l 8%
60 =Canada & Mexico .- =N. America
mUS g 12% y
6 6%
40
4 4%
% of total 6%
2 - 2%
0% 0 0%

1990 2000 2010 2020 2030 2000 2010 2020 2030
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Movement Towards a Global Price for Gas

Facilitated by Improvements in Logistics and Gas Transportation (CNG/LPG/LNG)

$/ MMBtu Regional Natural Gas & LNG Prices

Impact o

~12% - 15%
of Oil Prices
$11.6

1. Power Generation/T&D/Utilities -
10
8
. 6
2. Transportation 4
2

’ 2004 2005 2008 2007 2008 2009 2010

3. PetrOChemlcals = UK-NBP ~US Henry Hub = Japan Avg LNG ==European Gas Contract

Source: PIRA, Platis

FIGURE 3: CRUDE OIL AND NATURAL GAS PRICE RATIO SOARS
WTI/Henry Hub Ratio

4. Metals, Mining, and Metallurgy

50x

$3 MSCF= $30 Barrel oil equivalent (BOE)
o price differentia

20x ‘ H.J\J

W‘Dﬁ&

Ox - I . I . I I . I . . I I I
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

5. Energy Intensive Manufacturing

6. Many more.....

Source: Bloomberg, "Record Qil-Gas Ratio May Spur Truck-Fuel Shift.” From 1999 to 2009, the price of oil typically traded 8 to 12
times that of natural gas, butin 2012 the ratio skyrocketed to 50:1.
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Impact of The Shale Revolution

Qrgantatien

Human Resaurcts \

Technology \

Purchasing

'!3 Inbound | Operations | Outbound | Marketng | Sarvco
| Loglstis Logistics | and Sales
Nalgrils | Manstoctieng Ondor | Produt | Customersorvs
g | Aggatly | processing | Pidng | Repalr
‘ Shigping | Promalisn
Py

Logistics

Big Data Value&Chain MAD Activity

volume Extended
Velocity Value Chain Mg

Variability Integration Acquisitions
Complexity Divestitures

Integration
&

RT
Situational
Awareness

Sensitivity of
Opportunity

Leveraging the Pl System to Solve Challenges and Leverage Technology Trends
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Industry Challenge-Technology Enabled Globalization
Collapse of Time, Space, and Access to Information

Asset Safety,
Reliability,
Integrity, &

Performance

Management

Profitability | Regulatory

Reduction Utilization Compliance

Yields &

Maintaining
. Hydrocarbon :
Maintenance 0SS Social

IT. Production License to
Chemicals Optimization Operate

Capital

Energy Optimization

Risk Mitigation

Leveraging the Pl System to Solve Challenges and Leverage Technology Trends
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The Standard in O&G - Statement of Value

% Global Capacity Using The Pl System

Pipelines LNG Manfgn Biofuels
55% 35% 25% 60% 15%

ooooooooooooooooo

PETROBRA &TESORO

'DeltaT

TATE & LYLE

ﬂ

PEMEX

N

tatoilHydro

Torao
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Strategic Integration of the O&G Enterprise

Pl System Based Applications & . o , . . . -
Integration of “Best of Breed Models & Business & “Big Data Operational Analytics & Visualization
Solutions” Systems & “The Cloud”

: Asset

Streaming “PlLSYSTEM » | Structure

Data and — & Metadata
Events X %

“Context”

Across the Infrastructure

Oil, Gas & NGL

q : Treating, Refining & Distribution & Extended
Exploration Production Pipelings%nd LNG/Regas Beicl)?ill:egl]s Chemicals Ilagrklétli% Supp‘layncﬁain
Storage
& 1,000s of assets and associated streaming data and events /)
SAFETY Q PROCESS DCS ADVANCED ; DIAGNOSTIC MANUAL
CONTROL LIMS AMNALYZERS PLC/SCADA CONTROL HISTORIAN SYSTEMS DATA PLANT DATABASE OTHER

¥ & © ® e O b W 3F Em

COLUMNS FURNACES PUMPS HEAT EXCHANGERS TURBINES COMPRESSORS WOTORS VALVES TRANSMITTERS ACTUATORS  TRANSFORMERS OTHER

PISYSTEM ARC Strategy Session August 7, 2013



Simplifying the Applications and Solution Space with
the Pl System as an Integration & Applications Infrastructure

ENTERPRISE RESOURCE PLANNING - Exploration and Production
I | I

_(g_ OSlsoft.

Unified Real-time Integration and Applications Infrastructure @ osisoit

— ﬁ &l Iy Iy
SAFETY PROCESS DCS ADVANCED t DIAGNOSTIC MANUAL N
CONTROL LIMS ANALYZERS PLC/SCADA CONTROL HISTORIAN SYSTEMS DATA PLANT DATABASE OTHER

¥ 85 © ® P = O b 4D W 3 s

COLUMNS FURNACES PUMPS HEAT EXCHANGERS TURBINES COMPRESSORS MOTORS VALVES TRANSMITTERS ACTUATORS TRANSFORMERS  OTHER
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Leverage of Pl System as a Strategic Infrastructure

&= porformance Management
&= Epironmental Reporting
Equipment Health Mgmt.

(== Operations Management

Infrastructure Configured Applications

PI System Infrastructure

Pl System Infrastructure Initial
{== Investment

VALUENOW ' VALUE OVER TIME
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Decomposition of Typical “CBM Solution”

Asset Management CBM “Solution”

Transform into Perform

Gather Asset “Condition” Perform Analysis analytics,

Integrate into

Information - isualizati work flow
Information - ezl e,

- fules = CON propagation: Systems

Efficiency (%) Time in Service KPlIs

Temperature

How Design vs Actual Total Volume (ie Maximo,

Pressure Visuals
Rate of Change Performance DvA SAP,

Vibration Cycles per period Viax T or Vib Reports Meridian)

# of start/stops, etc. Applications

Functionality Done in the Pl System Infrastructure

80/20 Perspective — Limited by Imagination

PI SYSTEM REGIONAL SEMINARS .




Broad Areas of Pl System Use in O&G

TALISMAN

@ﬂlghl on Piper B: 1-G-5390A Performance Detail \
CONTHOL PARAMETERS
o 1

JR—— v 4
E N E R B Y
1 o Lo PR | Chart showing performance
— - L 1 T T T 7 | constraints

Piper 1-G-5390A WI Pump: Power Curves (@6000 rpm)

=

T Operating Envelope

—

........... R o b
\'\.\___
| s Current operating point
R | View operating point history
N over varying time periods

m W m W )

Operating point “cloud” shows
history

% Op. pont puston: -mdde)
X _Op. Pomt (ristonc - Most Recent)

K Asset Performance Management and Reliability /

280 Km SW of

Ekofisk S

perations Integration, Monitoring, Collaboration, Bl

\°
-

Compressor B
Stations — ————___

278,000 Miles

ENTERPRIS?\
D RErenss

Transmission Lines

Producing Wells
- . &, 20,000 Miles
/% ’
W

- ) Processing

Large Volume Customer

Underground

Storage \

ot 1.8 MM Miles

i )_@ Residential

Distribution Mains

Value Chain & Extended Supply Chain Integration
& Real-Time Situational Awareness /

©® Copyright 2013 OSlsoft, LLC.

Value Now, Value Over Time



Real-Time Monitoring of 2,900 Safety, Production, and Water O SPOTLIGHT
Critical Pieces of Rotating Equipment — Globally -

€_)Spotlight on Monarb: CT-50200 Performance Detail Thoimmar
OIL & GAS North e - e
stable production 3 - ot ! -
@ 57 7= e € CHART: Fusl Input Sclonox 7
‘ p-
. o

gene:a!gs free c:sg ﬂow @
h S

omn P> W

-
North America RS 5 W
shale provides !Q “(‘ -
long-term growth \ “w %
\ \ v S
\ / Y “
S 1 Y )
p\—=S i . 1
{ \ 2§ I
s .: )l
Latin America ) 4 ’
building new core area— Southeast Asia | A

N
acquisition, development, j self-funded builtin =
and exploration N R i v
O Producing areas growth and exploration / %

Qjﬂ- :~l Exploration areas . ! ‘/J‘ T A L I S M A N

E N E R G Y

Customer Business Challenge Solution Customer Results / Benefits

Implemented the Strategic Rotating Consistency in displays,
Equipment Excellence Program calculations, process points, and
Creation of a Pl System based equipment operating points
solution — SPOTLIGHT to monitor Continuous monitoring of live and

eSt0ichicabplecesiaifequIpment derived values against alarm limits
Goals: and thresholds

Globally diverse critical
rotating equipment
environment

Issues with critical rotating
equipment integrity,

reliability, and related
production losses

sImprove reliability and achieve Improved overall production by

availability targets reducing critical rotating
equipment failures

Critical equipment included
water injection, Bilge / Ballast
Pumps, and other water
related systems

*Reduce production losses from
Improved water management from

improved operation, reliability, and
sImprove rotating equipment integrity VISIblllty of water related systems

PI SYSTEM REGIONAL SEMINARS
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Business Challenge — Improve Reliability on

2,800+ Global Critical Equipment Assets
Safety Critical Equipment Production Critical Equipment
39 Diesel Drive Fire Pumps - 56 Gas Turbines
* 6 Electric Drive Fire Pumps 40 Gas Compressors
* 8 Hydraulic drive fire pumps « 9 Diesel Engines for Main Power Generation

* 15 Emergency Power Generation Packages. 27 Main Water Injection, P.W. & Artificial Lift

« 26 Bilge / Ballast Pumps
« 53 Other Safety Critical Pumps

Pumps
« 35 Main Oil Line Pumps

« Circa 2711 Operational Pumps

PI SYSTEM REGIONAL SEMINARS



Spotlight Display - Performance

Spotiight on Piper B: 1-G-5390A Performance Detail TALiEMAN

ENERAGY

Sulzer 6x8x10.5 CP BBS

1-GE390A _ SEA
I?.ATII:IG: I.\;r:;::smulr\'lrater Inj. CONTROL PARAMETERS er can select different
Min Flow Setpoint: 350 m¥h 1 . . .
(Va"e Output: 1% | PERFORMANCECHART: @ | Power Vs Flow B 4« charts associated with this

Suction Pressure: 8.0 Bar DUMP VALVE

item

Discharge Pressure: 304 Bar Piper 1-G-5390A WI Pump: Power Curves (@6000 rpm)

Flowrate: T mélh Chart showing performance

Seals: JC, B81RS, 0891/6B1/RSWWB2185 & 2835 2000

+ WELL 5000
l l l l l 4//"/ constraints
Piper 1-G-5390A WI Pump: Power Curves (@6000 rpm)
s | — ) /--
P> 5 Operating Envelope
= 4500 '/
[ N I S B R Y L R A B I _;)_..r_-' A
RUNNING 000 o - S
PUMP PERFORMANCE g L \\ uy
Fluid SG: 1.03 = [~ . .
Comected Flow: ~ 345m| @ o Current operating point
Generated Head: 2004m| 2 e
Pump Efficiency: 7% 3000 ,-’_': -7
Absorbed Power 3636 K\ PPy \
2500 == N L View operating point history
KEY PUMP DATA / over varying time periods
400 450

Seal Plan: APl 11/62 150 200 250 300 350

Duty Flow = 401.1m%hr, Duty Generated Head = 2664m Actual Flow (m3/h)
Impeller diameter = 261mm, Speed = 6000rpm

Power + 5% ==== Power - 5%

KEY GEARBOXDATA—————| [ =imem Rated Power Min Flow i
(Gearhox: OTG, PTMb.40, Sn:2193 Max Flow Low Flow Setpoint

Gearbox Design Data: ratio 3.366, rated 6880kW, SF1.6, parall

— Ervelope *¥  Op. Point

KEY MOTOR DATA % Op. Point (Historic - Oldest) ¥ Op. Point (Historic - Middle) \ Operating pOint “cloud”

Motor: LSE, PL630, Sn:N604P01/1 ®  Op. Paint (Historic - Most Recent) .
Motor Design Data: 13.8kV, 60Hz, 1790rpm, 4300KW shows history

Key: . Alarm

. Soft Alarm i

i nt
@ Acceptable q::;':: Availability CM Lube/Seal Maintenance History
) Disabled or NIA

. Fautt or Error
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KPI Displays with High Fidelity Drill Down

tlight on Rotating Equipment; Piper Overview TR STAN
Qverview Auk Bleo Holm Buchan Claymore Clyde Flotta Fulmar MonArb Piper Saltire Tartan
Gas Compression Main Qil Line
Run  Avail Perf. CcM Lube Seal Maint Run  Avail. Perf. CcM Lube Seal Maint
K-3110A o O O O O O @ |162600A O O O O QO O O
K-3110B @ O @€ O © @ @ | 1G2e00C @) @) @) O Q Q Q
K-3110C @ O @ o O e e 1 C.2310A ® o ° o 0 PS o
K-3210A o o O O O O O |1623:08B O Q O O QO O O
K-32108 ¢ O € O & €& O
K-3210C c 6 © ©0 O, 0 0O Run Aval. Pef. CM Lube Seal Maint
kA © O O © 0\0 o |wd @€ O € e e O @
K-33108 © 0 0 010 O 'cewm\ © ©0 0 © ©O O ©
Power Generation 1-G-5370B O O @) O O O O
Run  Avall. Perf. CM  Lube emp  Maint | 4.s.5370C ® O @ O @ @ QO
P-8000A e ©C © e O ®
P-3000B @ +O0 © @ O @
P-8000C ¢/ C © @& @ Q
P-8000D O O O O O @
/ \ \
Traffic light shows Links to detailed Water Injection
rolled up alarm status displays for each item Equipment and
for each sub-display of equipment Systems
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Typical AF Configuration
Alarm Limits and Alarm Roll-ups

7% Database [ Query Date v@ @ Back ) |, CheckIn %) « [&]Refresh (FI

Asset/Equipment Tree

(5 Elements General | Child Elements Structure
& Buchan

E] (7 Compressors =
i @& C-2030-1 Filter

| ::ienetal | Child Elements | Attributes | Parts | Version| = |I!Name{/ In d IVI d u al Eq u I p m ent (r un
T 5] e ™) 2 i indicators, etc.)
Ili ¢|@ Name &/ Value 53] De @
' B ¢F Alam Input 0 Co ] 1
| o Cantamse | Cseiae /) i Displays (alarm rollup
| o[ Cnramsivae 3 o for summary)
8 Curen iy ocessimnit || | Ve ) =] User Inhibi
L j B Individual Alarms (allows
i [Waring C more than one alarm type
T = per measurement)
" ";'j"’ b Alarm limits configuration
| bt False
B+ @ E LAlam False
e S T
8| = Limit Value 0 I

it Fronty

8 =] Limit Value 0

l%’ =] Process Inhibit True
8| =] User Inhibit False
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Normalization and Integration of 17 SCADA Systems Improves Regional Thermal
Onshore Field Production and Ability to Deal with large well data size & growth

“Installing the Pl System integration and applications infrastructure
integrating and normalizing our 17 disparate SCADA systems has
enabled us to perform analytics and data based decision to manage and
optimize our 8 heavy oil production fields. We are continuing to integrate
all assets in our local value chain leveraging the Pl System. Changing
from component to asset based pricing was a game changer.”

Chevron

D =

Chevron Facilities & Automation Engineer

OSlsoft UC 2013

Customer Business Challenge } Solution

Installed an enterprise Pl System
17 different SCADA systems integrating SCADAs

No standard tag naming stds Systematic methodology to
Data quality/reliability issues normalize naming standards with PI-
AF for management and governance
Navigation & accessibility of tag and asset creation
Data Ownership & Accountability
Use of PI-PE and PI-AF to capture
No ability to share expertise or and organize metadata
provide remote monitoring
Integrated collaboration centers
between field and HQ

Confidence in the data quality

Governance of massive growth in
Data & integration

Improved field management and
operation/production

Improved culture of sharing of
expertise, best practices, SME

“One version of the truth”

PI SYSTEM REGIONAL SEMINARS



Real-Time Drilling Optimization Reduces Drilling
Time and Associated Resources Usage

OIL & GAS

Color by:
Formation - + ~

Days vs Depth

1000

M Base Last Charles Salt

2000 W Broom Creek
Il Charles Salt
3000 [l Dakota Group
B Greenhom
4000 W Inyan Kara
» W Kibby Lime
. 5000 [l L1000
[l Lodgepole
» 8000 Minnekahta
= Il Mission Canyon
B 7000 [ Opeche Salt
= [l Opeche SaltA
8000 [l Pierre Shale
W Pine Salt
9000 W Piper
[ Ratcliffe

M Rierdon
Il Spearfish
W Tyler

[ xxx

555555555555 5555 5

‘*S%%S%%%%%%Sg%ﬁ%%

P e [ R e

Time Stamp

- + -

Customer Business Challenge

Lack of high fidelity drilling
analytics and guidance
capability at the drill site

Extended drill time and down
hole tool damage

Increased use of resources

PI SYSTEM REGIONAL SEMINARS

g MaraDrill™
g A r

e = H&P 463 Eagle Ford
2 p— é"
ﬁ MaraDriII"‘
Pean 8
o H&P 256 Bakken
” \\"-” . Historized
1 J values
MarathonOil ——r Mobne ng Netvark
Architecture
n:idam,‘_ MaraDrill™ B Houston Tower
PI System Tags A\}‘; Pl DataLink

Solution

Installation of the Pl System
real-time integration and
applications infrastructure

Creation of drilling process
high fidelity real-time analytics
and visualization capabilities at
the drill site

Provide real-time drilling
operator guidance: RPM,
torque, mud flow, mud density

Customer Results / Benefits

Drilling time and capital well cost
savings including reduction in
resources

Reduced vibration and damage to
down hole tools

Continuous optimization onsite
and retrospective post-well
analysis




High Fidelity Data Between the Drill Site and the
Corporate Support Center Enables Improved Drilling

MaraDrill™

OSl=oft. ™ = = .‘
( S

Pl Coresight

—(m OSl:oft
= =R Pl Server

0=

$

Historized
values

Mobile Rig Network
Architecture

e MaraDrill ™

H&P 458 Eagle Ford Pl System Tags
@OSML

Pl Server

o A @ Spotfie
Tool for Advanced Analytics

MaraDrill™
Houston Tower

|Xﬂs Pl DataLink
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Minimization of “Stick Slip”- 40% Sustained

Increase in Rate of Penetration _&

...few stands later...

Stick-Slip Identification s ————) Stick-Slip Mitigation

40% Sustained Increase in Rate of Penetration

AVg. ROP “ AVg. ROP D iIIerKJhas taken suggestion
for stand | "= for stand |
is 144 | % v is 201
T e ee— T
Moderate Ny
h— MarathonOil =5 —

Sticking phase — bit stops
Slipping phase — bit “breaks” free B
Drillstring torsional oscillations &

PI SYSTEM REGIONAL SEMINARS

Stick-slip: Non-uniform rotation of the bit/BHA %




Pl Coresight/SpotFire — Stick-Slip Analyses

Importance of 1 second/”High Fidelity” data

1 Second Data
105.00
93.00
>
80.00
i 80.00 5
5 68.00 +
-
MarabDrill™ |: o5 [
[}
< ‘ 42.00 0
v <
4 p d ,‘ | ) 30.00 g
= \ ( b \a\ 17.00 £,
L] L]
s 5.00
7/20/2012 10:59:57 PM 7/20/2012 11:00:27 PM 7/20/2012 11:00:57 PM 7/20/2012 11:01:27 PM 7/20/2012 11:01:57 PM 7/20/2012 11:02:27 PM 7/20/2012 11:02:57 PM
Time Stamp (1s) ~
10 Second Data
10!
s4
> =
=) 83. »
ther venaors 70+
»
- 62.00 (3
0
= 51.00 g
§ 40.00 =
= 29.00 2
= s =
18.00
7/20/2012 11:00:05 PM 7/20/2012 11:00:35 PM 7/20/2012 11:01:06 PM 7/20/2012 11:01:35 PM 7/20/2012 11:02:05 PM 7/20/2012 11:02:35 PM 7/20/2012 11:03:05 PM
Time Stamp (10s) ~
20 Second Data
105.00
96.00
> 2 on
£ 86.00 »
T T 79. +
Rig Display |: ;
o 71 »
0
< 82 ®
w e S
g 53.50 o
L 45.00 EJ
W s 36.00 n
7/20/2012 11:00:05 PM 7/20/2012 11:00:35 PM 7/20/2012 11:01:05 PM 7/20/2012 11:01:35 PM 7/20/2012 11:02:05 PM 7/20/2012 11:02:35 PM 7/20/2012 11:03:05 PM
Time Stamp (20s)
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oreSight View with XML Data Export

@ Pl Coresight” IEI

||

homepage
Home
Q
E MaraDrl™ Home Well ame Elevatur Pasition Hock Load Hydraulic ERatio
M » @ Wps2725.mnsteom ) Banhart EF 21H | M-2511265 0.09
o S— %
M » g wmpssa
: Depth 28.359 kibs Mud Fl
Wy ﬂ MPS3317.mnet.com E sere
11,977 Ft 509.34 GPM
25,000 1,000
20,000 800
15,000 200
10,000
2,000
0
Name Units  Average Minimum  Maximum Trend Description
MD_pid1GEPY_HP 463 50478 RS 45834 -0.20856 36335 | Guavistional £V
[| | MD_pid2TEPV_HP_463 78191 PSL 31032E+07 83703 19336403 ﬁ Tersional EPV
i MD_pid3HEPV_HP_463 58016 Pl S1326E+05 87.24 7.0434E406 || Hydraulic PV
|| MD_pigsHMSERY_He 463 116176405 PSL 221536407 2820 1546E+09 ‘ HMSERY

_ ® MD DYN.ROP.PV_ HP 463 8 MD_DYNRPMPYV HP 463
12011 Ft/Hr 64.822 RPM

Related Assets/Events

¢ MD_DYNTORQUEPV HP 463 | 8 MD_DYN.Diffpress.PV_HP 463
9.1125 kft-Lbs Psl

600 300 250 30 1,000

Cart @ 200,

MaraDrill Home

400
300

200 o I‘,“Ji‘L LR ST BT 14k Ly
ks bl un il U il o

1
3/15/2013 12:50:( 4 PM 3/15/2013 1:59:04 PM

l.03 '1=n7 '1:119 W Tat hast b bt het hest  hast Tt host b Ta et by hsi lusst Tusst husy

10 AM

Dore

Enables integration with Enables integration with Spotfire
WellView data visualization
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Days vs Depth: H&P 256 - Aisenbrey 21-25H

Days vs Depth

o

Depth -
-
2

SM201 ...
530201 .
Sr30201 ...
S30201 ..
Sr30201 ...
Sr3201 ...
S40201

TimeStamp = + -

Se4r201 ...
Sa0201 .
Se4r201 ...
Sa0201 .
Sr50201 ...
Sr50201 ...
Sr50201
SME201 ...
SME201
SMG201 ...

Color by
Formation = +

B Base Last Charles Salt
Bl Groom Creek
[[Charles Salt
[|Dakota Group
[ Greenhom
Wlinyan Kara

B Kibby Lime
[L1000
[Lodgepale
[IMinnekahta
B Mission Caryon
[ Opeche Salt
[ Opeche SaltA
[TPierre Shale
B Fine Salt

[ Fiper

[7 Ratcliffe
BRierdon

B Spearfish

W Tyler

W

Days vs Depth

Depth -~

1000

2000

TimeStamp + + «

Color by
Rock Type = + -

BLimestone
B Sandstone
[[=hale
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Days vs Depth Curves for MaraDrill™ Rigs
Black = MD, Teal = No MD

* % DvD Curves
<2< Backlo Home Page Days vs Depth Curves for MaraDrill™ Pilot Rigs Goto Drling KPl >>>

HELMERICH & PAYNE 458

Select Rig(s): HELMERICH & PAYNE 463 Initial State

Color By: ROT SLID Color by:
: COUNTY
o :' o W GONZALES
MaraDrill ™ BIKENEDY
RIG [ PLEASANTON
WELLNAME
2000
Trellis Rows By:
500
4000
Trellis Columns By:
1000
6000
»
+
Trellis Pages By: 8000
g Y » 1500
w
COUNTY 3
RIG S
PHASE g 10000
8
===Suggested Trellis Combinations™" I 2000
2
=
Rows by |Columns by| Pages by ; 12000
Trellis1| — OPCODE |PHASE(&RIG) §
Trellis 2 - OPCODE RIG
Trellis 3 - RIG OPCODE 2500
14000 ot
Trellis 4 OPCODE[  RIG PHASE Logistic regression curve SRt {EQEsson curve
12=0.36
Trellis 5 RIG QPCODE —
16000
3000
18000
3500
20000
Power curve .
y=924.55 (x * 0.54) .
0 1 2 3 4 5 & 7 g s w0 1 12 13 0 1 2 3 4 5 & 7 8 I R T I

CUMULATIVE DAYS_CODE
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Post-Well Science Using MaraDrill™ Data in SpotFire
Formation Sweet-Spot Analysis

3D Scatter Plot: Gvs Tvs H

Sweet-Spot Analysis: Greener = Faster, Smaller = more efficient
Color by:
H v
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Case Study — Remote Gas Turbine Health Management

1) Enhancing asset reliability
and performance
management by leveraging
the connected supply
chain

2) Use of the PI System as an
integration and
applications infrastructure

5 BERgiEE .

Customer Business Challenge Customer Results / Benefits

Consolidate systems for a 0 Pl Server + OPC data collection . One system, consistent and
diverse fleet of compression comprehensive

equipment GTAP + Component Lifing
Continuous monitoring

Improve diagnostics Pl ProcessBook Displays
New metrics: Quantify the

Pl DataLink Reporting effectiveness of maintenance

Optimize equipment service
IS

PI Notifications Alerting Extended overhaul intervals
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Pipeline Map Screen Coine o

PetroChina

Al PI ProcessBook - [West-East Pipeline Project.PDI*] = |ﬂ|
% File Edit View Insert Tools Draw Arrange Window Help =
AR K% LR [ Xm=zan |

ES¥ 13 HiR

O PUREBTH GE
YU SEh 1,833.3/124.7km
@ =
PAEIEER

@ % sEAEE

L Y \\)

8 - T
RREPHER | Rank by Operating Hours | Browse Reports |
b ¥ - S
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Compressor Equipment

15 RR RB211-24G with Allen Bradley PLCs

22 GE LM2500+ with GE Fanuc PLCs

7 Variable Speed Drives
with Siemens PLCs

* Bentley Nevada vibration monitors
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Building a GTHM Application :

C E}B%NEMN::’O'::M
Elements: Pl Asset Framework
J
Display Screens: Pl ProcessBook
J
Reporting: Pl DatalLink
J

Alerts: Pl Notifications
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— -~
LIBURDI A%
TURBINE " w
PetroChina

Pipeline Framework

J=
® #:
£
£

= ﬁ WE:Et--EEIEt Fipeline
Top level is the Pipeline element =
. . Bl (1 Hami
Stations are child elements B3 @ Honglu
(@ Huaiyang
(3 Jinchang
- (@ Jingbian
. Jiuquan
Hierarchy creates the framework = Kongaushe
for a drill down interface = ik
B (F Pudan
B (@ Qinshui
L (@ Shandan
Templates are used for scalability EE= st
and maintainability DTS yomanse
(3@ Yanchuan
Bl 5 Yumen
(3 ZJhengzhou 38
E-- (@ Fhongwei
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Pipeline Element Hierarchy e @

PetroChina

RR RB211-24G Compressor Unit

il Elements
Bl (J West-East Pipeline
= Dingyuan
Bl Unit1
------ (G Centrfugal Compressar
------ @ Gas Generator
: ... (§ Power Turbine
B Unit2
|- Gulang
& Hami

[ |

GAS GENERATOR POWER CENTRIFUGAL
TURBINE COMPRESSOR

39
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RB211 Display G -

= =181 x]
BB cle Edt Vew [nsert Tools Draw Arange Window Help
[English | [ #X | O GTAP Screen [ Close GTAP Window |
= : Gas Generator Cngrouor Power Turbine = g c gal Compressor
TLIREINE - Degradations of P HP Efficiency Pt Create: Flow ‘ Pt Created
Flow Pt Created Pt Created Polytropic Efficiency Pt Created
Efficiency  PtCreated  PtCreated | GG Exh. T. Spread I
X 15.00 um pp
Y 15.00 um pp
Z 0.20 mmiavy)|

Z 0.30 mm

6.00 mm:— 6167 78 l’pm(avg) sm
_ A
Y Q) TR ‘l |

4650 rpm(avg)

6.00 um pp
- 7.00 um pp

.{\l (.

1350.00 kPag

s
Degradations of [ 7 [__@

Flow Number Pt Created Pt Created be
Power Efficiency pq Created Pt Created

| Gas Generator LP Compressor Discharge Temperature :] ' Gas Generator HP Compressor Delivery Temperature

1410/2011 9:46:.00 AM 14102011 5:46:00 PM 141072011 9:46:00 AM 141072011 5:46:00 PM
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Gas Turbine Load Report in Excel e
e &

@ ‘? @8 Insert Trend =5 Point ID to Tag
o

{_ﬁ-—ETEg Search — e Attribute Mask to Tag

e & »

Current Archive Compressed Sampled Timed Calculated Time . ) - .

Wvalue Walue - Data ~ Data ~ Crata Data — Filtered - 545 Connections 4~ Tag Attributes

Single Yalues PALltiple Walue Calculation Tools Tag Information
I U3l - (> I |

o B C D E F = H I 1 K L
1 RankByload CLIGagRHER 4/20/12 10:27
Load Load

2 HFRAF FE*S.3%L% Station Unit %k HF A FEESS#%L  Station Unit 71 2%
3 |1 TE i G Dingyuan 1 0.924 21 = Gulang 1 0.5230
4 |2 FLEE A  Kongguehe 1 0.889 22 BSR Jiuguan 2 0.558
5 |3 #1.Hip Hongliu 2 0. 8416 23 HshE shanshan 2 0.556
g |4 AR Jiuguan 1 0.837 249 Pl = Qinshui 2 0000
7 |5 =y | lingbian 2 0.822 25 Ak 11 Yanchuan 2 OO0
2 6 0Ey o5 Harmni 2 0.810 26 T Jingbhian 1 0000
9 |7 oh 11 Fhongwei 2 0.775 27 =y B Yanchi 2 OO0
10 |8 =& Jinchang 1 0. 771 28 b 1I Zhongwei 1 0000
11 |9 05 &5 Hami 1 0.724 29 = & Jinchang 2 0.000
12 |10 E5h Yanchi 1 0.723 30 L sShandan 2 (e WaT0 0]
13 (11 ¥oEE Lunmnan 1 0.723 31 Hin =l Liuyuan 2 0.000
14 |12 fe=ikwar Dingyuan 2 0.711 32 HHin El Liuyuan 1 0000
15 |13 EI] Yunmen 2 0.599 33 £1 40 Hongliu 1 0000
16 |14 L 7 shandan 1 0.582 34 B g o Yarmansu 2 OO0
17 |15 Fa:B¥f sidackan 1 0.677 a5 ash&E Shanshan 1 D000
18 (16 =i Gulang 2 0.654 36 FI9i8 BT sidaoban 2 0.000
19 (17 s  Yamansu 1 0.633 37 FLE ] kKongquehe 2 0.000
20 |18 Ak 1| Yanchuan 1 0.629

21 |19 ¥ Lunmnamn 2 0.616

22 |20 ER g o8 Ciinshui 1 0.595
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EGT Spread Monitor in Excel Radar Chart

Current Archive Compressed Sampled Timed Calculated Time Motification

Value Value~ Data ~ Data~ Data Data~ Filtered - || 3% Connections || <7 Tag Attributes [&T Property to value @) Help Search
Single Value | Multiple Value J Calculation ) Tools | Tag Information ) Module Database || Update || Resources || Motifications

Uzl - (2 £ |
A | B | c [ D [ e F G | H 1 1 K L M
~ 1 Station 06 Yamansu Unitl
2 S oe R 1 S

GG Exhaust
Temperatures Data Retrieval Time GG Exhaust Tem perature Spread

PEOLUFUGEE () SRECR I A RULHE IR B A
1326.1 2/26/2012 12:40)|
1315.5 2/26/2012 12:40 == 3G Exhaust Temperatures — Ayerage - Based on Mon-Error Data
1246.8 2/26/2012 12:41)
1266.7 2/26/2012 12:41)
1312.3 2/26/2012 12:41)
1326.8 2/26/2012 12:41)
1324.7 2/26/2012 12:41]
1299.7 2/26/2012 12:40|

12 |Average: T HU{E 1302.3

@ Insert Trend ™% Paoint ID to Tag Module Browse ~ ] Settings. %

4% Tag Search ~ || ™8 Attribute Mask to Tag || ™% Alias to Tag ) About
Update

0O R W N e
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Centrifugal Compressor Wheel Map — Excel XY Scatter Plot

S pe
LIBURDI &%
TURBINE
PetroChina
ﬁuj @ g ! ) ﬁ ? 8 nsert Trend 2% PointID to Tag [ mModule Browse ~ @ 7] Settings %
. © @Tag Search ~ || "8 Attribute Mask to Tag | & Alias to Tag = dJ) About
Current Archive | Compressed Sampled Timed Calculated  Time . . i Update || _ Motification
Walue Value - Data ~ Data -~ Data Data~ Filtered - || 3% Connections 4~ Tag Attributes [#T Property to Value b Help Search
single Value Multiple Value Calculation Tools Tag Information Module Database Update Resources Motifications
u31 -~ lis |
A B C D E G H I J K L M N L8] P Q R 5

1 | RF2BB26 Aero D Compressor Wheel Map RF3BB36 Aero D [ ES¥# L di2E
2
3
4 - . B =
= Station 07 Hongliu Unitl S 07 £0HD 1 S840
5 100
7
8 90
2
10 LT i,
11 BO
12 (| : ]
13 70 |
14 T - I
15
16 Non-Degraded &0
17 Polytropic Head
18 =0
19 FRER I 67%
0 ST L I — . —] [ —]

iy I 7 . LN I 63%
21 40 p ] | ¥ S N 5100 REM
22 T I T I : T f ! ! I : I S57RPM
23 1
2a 30 ‘\<" I ! ! S N 4371RPM
55 | | | | | | 4129 RPM |

I - ~ N 38B6RPM I
26 20 —=" N\ 3643 AP
= I I I :\?,ZKSMGRPM 1 1 1 I I I
3157 RPM

28 10
29
30
31 Q0
32 o 50 100 150 200 250 300 350 400
33 w - B
an SLL: Surge Limit Line (I 1Fi%) Mon-Degraded Flow rate TCRFER 8 [ka/s]
35
36
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Asset, Unit, and System Performance
T =

RSTPS U#7
(4 )05 ‘Speed
— 2991.18
Barring Speed
Load m
2991.2
2990.9
2990.7

Shaft Vibrations Seal Steam Temp/Pr
534 " 1 160 16.6 90.87 300
0 29 92 = AR EF~ 5 T et 60.72 0

S
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Example of Business Intelligence with
the Pl System and Microsoft “Excel+”

H ©- 5 PIVOTTABLE TOOLS
FILE HOME = INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ADD-INS  DATAEXPLORER  PIDATALINK  PIAFBuilder ~ POWERPIVOT ~ ANALYZE  DESIGN Curt Hertler ~ i
& ¥ Cut o | da == »- = m 4 = zAutoSum > A
! —tl’_h] & Coui Calibri n A A = 7 =¢ Wrap Text General o . E‘{‘ %? L F@t pi||. SZI F[i?]&
" Sromarane © U7 E0 00 b B s s $3 % 1 |mt| Do e | Pt Ot g REMER
Clipboard 7} Font [ Alignment [F] Number [F} Styles Cells Editing ~
B7 v £ || Fields1 v
A B C D E F G H 1 J K L M [«]
1
2 Monthly Gas Well Production to Target
3 Exploration and Production Division
5 Marine Region North Region South Region
6 MSCF % Target Target % Status  MSCF % Target Target % Stat MSCF % Target Target % Status
7 + Field J1 1,577,597 93.12% @) 1,577,598 99.79% @]
8 + Field 12 1,779,856 93.71% Q 1,779,857 91.74% @)
9 + Field J3 1,969,446 95.14% @ 1,654,016 94.82% Q
10 + Field J4 2,421,120 95.61% @ 2,421,120 93.20% Q
11 + Field J5 723,875 92.63% 723,875 98.16 % @
12 + Field 101 3,196,148 95.11% @
13 + Field 105 3,848,336 96.38% @
14 +Field 201 2,962,537 98.55% @
15 + Field 210 1,750,906 100.79 % @
16 + Field 211 1,426,471 98.21% @
17 + Field 300 1,492,600 94.74% @)
18 + Field 301 4,281,977 94.72% @]
19 + Field 302 1,684,247 91.63% @)
20 + Field 304 2,205,850 93.70% @)
21 + Bagre 1,841,490 87.82% @
2 +Blue 1,251,376 100.69 % (@)
23 + Brown 1,495,303 94.88% Q
24 + Gold 1,496,741 95.88 % &
25 + Maroon 1,662,188 100.31 % ¢
26 + Purple 4,537,183 94.83% Q
27 +Red 1,900,530 93.47% Q
28 +Yellow 1,871,050 99.36 % @
29 +Terminal 2D 1,841,491 94.28% @
30 Grand Total 21.220.966 95.47% @ 17.897.351 95.55% @ 8.156.466 94.93% O v
» Production Performance Summary Production vs. Target Gas Production Field Analysis Geographical ... @' <] »
READY ] M -——+ 100%
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Value Delivery Options - Tactical/Strategic
e SLA — governs in both delivery options

 CPA (Component Pricing) — customer lead value delivery

— License is component based
— Standard Support
— Perice list limited services

» Enterprise Agreement (EA) — Partnership focused on value delivery

— Unlimited license based on defined asset model & agreed change pricing metrics
— Enhanced Support

— Expanded Consultative services — center of excellence (COE), field support

— OSlsoft focused on design, installation, and highly (24x7) available infrastructure
— Joint focus on strategic & tactical value identification, attainment, & sustainment
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“Strategic” Enterprise Agreement Customers in O&G

—_— TALISMAN
Chevron devon BG GROUP B AL
~ 20+ Pl Systems, HA 10+ Pl Systems, HA

“ 15+ P| Systems, HA

Shell
200+ PI Systems, HA
250+ Pl Systems, HA y NiSource: "v'
15+ Pl Systems, HA
TESORO
- Strategic element of their technology landscape 20+ Pl Systems, HA

- Unlimited use of the Pl System license across their enterprise
- Extensive Use of Pl Analytics, PI-AF, PI-Notifications, & Pl-Data Access
- Consultative partnership with OSlsoft focused on value creation and sustainment

- Revolutionizing their applications and solutions approach - significant value creation,
usability, & TOC Impact

- Core element of cyber and information security strategy

- Typical tags per unit capacity or assets typically x2 that of non-EA customers with
significant more use of Pl AF and related advanced functionality delivering significance
value add and TCO Reduction
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Accelerating the Benefits - Time Value of Money

Opportunity Costs
and Lost Benefits

Slow Site Based
Rollout

Corporate

-

Proactive
Applications

-

Plant Efficiency —
' Energy
\ Equip Reliability — M&R

\ Benchmarking —

Local rélports Process Technologies

Value — Operational Excellence

Install PI

Time
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QOutline

The Pl System and “Energy Independence”

Challenges and..... Opportunities
— The Shale Revolution
— Technological Trends

— Industry Challenges

Innovative Pl System Applications - “The Art of the Possible”

Closing Comments
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he Power of Data - Thriving in a World of
Change & Supporting Energy Independence

* Energy Independence Enabled by Data and Information

The Perfect Storm —

& ?,
S %

— Technology Changes "PI SYSTEM

— Shale Revolution
— Industry Challenges 1

Leveraging the Pl System as an Infrastructure for
Change and Opportunity — “The Art of the Possible”

The EA - From Tactical to Strategic

At an Inflection Point - Winners and Losers
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