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My Journey with Technology....What an Experience!

y

Data as a Strategic Asset — Needs to .
be Managed as Such! 4

Need A Strategic Data Infrastructure

| moved up to (=2
an HP Calculator — §9 _ = q%\
by the time L e e |

| graduated..

——

e 1H
- e s
h'—‘-&r,

My First Job out of College.. In the not to distant future...
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Agenda

Business to Operations Data Value Requisites:

— Data Consistency and Context
— Organizational Alignment
— Applications/Solutions Simplicity

— Data Transformation Methodology

* “Future Proofing” of the Data Infrastructure

* Resulting Value in O&G

* Closing Comments
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The Need for a Data Information

Alignment

Infrastructure

Business

Executives & Managers ==
Strategic .
Headquarter s View

Business Analysts
Tactical =
Refinery View

Information

Consumers

Operational [l =

) : : ] [3]
Field Engineer s View

‘\

Operations
Transformations P Simplicity
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Data and Information in Context with Integrated High
Fidelity Drill Down — “Don’t Let Sexy override Functionality”

Manage by metrics. )
In a hurry to get Executives & Managers

answers \ Strategic
\ Headquarter s View

Access and interpret
data for executives
and managers, using | Business Analysts

Bl tools ) Tactical

Refinery View
Day to day

operational needs

underserved by Information
traditional Bl due to Consumers

complexity Operational

Engineer s View
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The Foundation for Enterprise consistency,
alignment, simplification, and data transformation

Pl Data
Archive

Pl Asset = Tightly Integrated
Framework

“Pl System”

Pl Event yont Frame
Frames o for Performance 2
. _ Functionality, & = = e
- stk PLAnalytics y

Pl Notifications

"SIB

DELIVER
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Enterprise Consistency, Alignment, Simplification &
Data Transformation

Pl System Based Applications Business & “Big Data”
Systems, & Cloud

Pl System Based Analytics,
Visualization &

Pl System Used
as a Data Store

: Pl System
Streaming Used as a AR Asset
Data and Datastore [ _ Structure

Events (Context

Headquarters Data Centers
& Critical &IT
Facilities Infrastructure

Extended
Supply Chain

Other
Control

Other Data



Pl Asset Framework (Pl AF)

The Foundation for Business to Operations Value

5 Elements
- (F Boilers
ﬁ E quiprnent
= (F MuGreen
= (1 Houstan
= (3§ Cracking Process
= (3 Equipment
------ & B-210
------ & B-235
------ & F-321
------ 5 F-403
------ @ H-2043
------ @ H-230
------ F K-204
------ ( K-55E
------ & P-214
------ @ P-456
------ (& P-5E0
[+ (G Ewxtruding Process
- (G Milling Process

[+ (3 Little Rock

[+ G Tuczon
+- [ Wichita

Analyses T _
« Efficiency analysis Ime-Series
« Key Performance In-Flow

Indicators (KPI) = -Gl . s

(] l.l‘ I—

E { Asset details
vents : v u-rl ._....n’% * Name
*  Downtime .

'.h *  Model
. Stgrtup . _ A " Manufacturer
* Failure ' : '

-

Notifications External data

» Performance curves

« Last maintenance date

* Design documents

* Best operating procedures

High speed
Rotor failure
Low pressure
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Example of PI-AF Templates — Scalability/ Governance
Calculation of Compressor Heat Rate

" NGTES - Pl System Explorer

¥ NGTES n
H el ik
=@ Templates
=~ (@ Element Templates
- [y Actual Heat Rate
-~ [y CAT 3616 Unit
e (G CB_BV-275-C2 Unit
-~ gy CompressorStation
------ G CS_Unit
..... F GMWA Unit o |
..... & GMwWA_Dnver
----- & Heat Exchanger
- (fy HSRA-ST Unit
...... @ Pipeline Efficiency
...... (% Regulation Station Effi
- [ Solar_Dnver
..... & TLA-2 Unit
...... g TLAD-10 Unit
EF' = rndel Templates .
#-- *, Reference Types
(= - Tables
[ Compressor Unit Info
| ------ [@ Fuel Gas Cost v
S 1} | }

. |y CheckIn =gp -
HSRA-8T Unit
| General Altribute Templates | Ports l

54 Max Heat Rate
| = Mg Recommended Spoed
- éﬁ Min Heat Rate
i = Name
5@ Target Heat Rate
= Unit Actual Heat Rate

Geo 5 ~]
# 1 Name | Description -~
= BMEP |

: _!j HsalF!ateMargin

| Mfg Rec Spd

<& Unit BHP
<7 Unit Discharge Pressure

Unit or Stage 1 Discharge Pressure

<& Unit Suction Pressure

| & Unit Flow Rate Unit Volume Flow Rate
| <& Unit Fuel Unit Fuel
=& Unit HR_Diff_Maintenance Actual/T arget
k g Unit HR_Diff_Operations Actual/7500
. Zgy Unit Pressure Differential Dizcharge-Suction Pressure
- <& Unit Speed Unit Speed
=g Unit SpeedFactor
. < Unit Status Unit Runining or Mot
| & Unit Step

Unit or Stage 1 Suction Pressuwre

<& Unit Suction Temperature
< Unit Temperature - Ambient

Suction Temperature

Ambient temperature at station or u % |
>

Group by: [ ] Category I

MName: J Unit Actual Heat Rate ]
Descriptior: | ]
Configuration ltem:  [] Indexed: []
Categories [ |
UOM: [BTULHVIBHPHE  ~|
WValue Type: ] Double ~ ]
Default Value: |0 BTULHV)/BHP-hr |
Data Reference: j Formula » 1
[ Sotings )

A=Unit BHPB=Unit Fuel:UOM=MSCF[if & <=50
then 0 else (B*(1000"1 03070.915))/4]

3 ENTERPRISE
ANALYTICS

HSRA-8T Unit Modified: 7/26{2010 2:39:08 PM.

SbaB8135e-7526-4ece-85d2-b11221b28dbc .-
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Pl — AF - The Underpinning of Analytics & Visualization
A Journey — started small, evolved over time...scalable

& PEMEX
B4 8P
M- @ Data Centers
6 North Region - g Séymﬁc'::: Distribution Teminals
(- (3 Notheast Maine Region B @ Refineries e @ 18de Marzo
- ( Pipelines B- (§ Refineries - g 5 ﬁkyiaaion @ Ani
= . : ; @~ (& Baranca del Muetto
. [~ @ South Region B~ 49 Cadereyta @ & Amospheric Distillation & & Celaya
B ( Southwest Marine Region | B~ @ Akylaton @ @ Catalytc Cracking - @ Cuaia
B4 G | - @ Amospheric Distilation @8- @ Coking & Cuem
1 ) Gas | B @ Cataytic Cracking B @ Hydrodesufurization svees
B~ ( LPG Distribution Teminals | B @ Hydrodesufunzation B} @ Naphths Refoming - °
&9 Uoostumt = e >8 i
@ (9 LPG Refidgeraton Plarts S e ey ' Coim | F @ Pachuca
Bl § Poelines | B (@ Viscosty Reduction @ K432 ::g m
G- Peuchenicds o 5 3 Voot Peccion " @ S bges
El @ Cangrejera @g Salamanca - 57 hgderu = B0 Pbca
B Cosdescaque G- 59 Seina Cuz B &9 Mnotton 5 e
@~ (J Morelos B~ G Tua @ 49 Salamanca . § Zamora
- (3 Pajartos gg ?:“Cm 8- G Guf
| @~ (@ Petrochemicals Pipelines [:]-"g ;l:m
- (J San Matin Texmelucan ) . =
&4 Refiing Enterprise Object Model &
- G Marine Teminals :
- G Ppelnes Data Abstraction Layer
[ (@ Refinenes -
- 5 Sorage and Ditibuton Teminal Views for Context
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Pl AF Views to Pivot the AF Structure —
Consistency, Alignment, Simple, & Data Transformation

Critical Success factors:

—

1. Scalablllty Summary
Exception by
2' Ease Of Use Unit/refinery x1
3. Organization 3
4. Flexibility >
5. Interoperability 5 Summary KPI and
: P Exception by
6. S|mp||C|tY _ | UnitiRefinery x7
7. Self Sufficiency .
:
1
1
1
Refinery View Template Management :
« PFDs I
* KPI :
( \ . Exceptior_1 Display
Summary Summary KPI and report_lng
Exception by and Exception * Calculations
Refineries/Unit by Refinery/Unit
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Pl AF — Consistency, Simplicity, Scalability,
Alignment, and Data Transformation

| g e Bv D e o faee e Tere @
e P e e T
m.‘ i -f.zu.\r'l.a..xl-n-t Sl . e ——— o
; Heat Exchanger Detail B Notfication Service P
- Heat Exchanger Detail Asset ID 162 DEG 7 84 0EG F M Notification Service DeSLAN
: i S e 2% » Cracking Process s dverging from operationad specs
Sl *::‘w - H-I-CK:SEKJM::\
Huat Duty LI, Database: UC 2009 Dermo
3] i Start Time: 7/10/2009 9:51:17 AM
MLl et Trigger Time: 7/10/2009 $:51:17 AM
Arna (3 Coafelant Target: \\DMO-VMOIWIC 2009 Demo\NuGreen)| Wichita\Cracking
12000 B0 mlgﬂm%h
Cu::ll(.te-‘l 1800 DEG F . - .
e “"'“-". S . ——— ik
S
et —f—] e e e Anabrss Workbook
e e S S——— —_— = SRR\ s ntucains
e e e | s T TR PrOGLCUN LOGSTICS: Came Frodencissn - 16+ 1. 216.555.1212
Wian esensAm T hometa — E——— & oy et M8 () Bt
[ L el whiwat | Fromsiad Made. OF . . ;;rlr.z_\hzzl
I Achrorwmdon with Cormeront
Calculation
8| =] Heat Duty 4 52456386846314 B... | BTU per hour
| ] LMTD 45 8387345209527 °F | degree Fahrenhet
Performance Limits
B[] High Heat Duty Limit & BTUAHr BTU per hour
H =] Low Hegat Duty Limit 4 BTUAHr BTU per hour
Pl Data
B| ¢¥ Cold Side Inlet Temperature | 70.0089721679628 °F | degree Fahrenheit
&7 Cold Side Outlet Tempersture | 147.653396606445 °F | degree Fahrenheit

=
B| ¢F Hot Side Inlet Temperature 211.52458150918 °F | degree Fahrenheit
]

(@@e-o-|= Fathanzer Joes Cuire Dnaheznd beyate - i ennvers Faeel - = = |
¥ Hot Sids Outiet Temperature | 108.038589477539 °F | degres Fahrenheit | MM = LS ::‘ —
S E o B -
- o |@- 2L
Specifications LA B | 2 Fi baae
|cizbzzn cel: Edirg |
Kottt e B =] Area 120042 square foot [l Lo = |
[ H| [=] Coefficient 7566 BTU per FRt2 Hr | BTU per Fft2 Hr |
- o | ~ youe - Cat Canyon Operations ow W
Lol TR ] oy =
-
. - Bt i v oY E-1040
- po = f J E-1248
s A XL E-200-4
= ¥ E-240B
n [0l ", f E408
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Case Studies on the OSlsoft Website

if‘ OSlsoft.
L

upport 1 g a vents Company Regional

Featured Resources

EMEA Users Conference 2013 RINT B3 Emall ) FEEDEACK

REGIONAL Presentations Presentations
View by Event Users Conference 2014
Australia : Presentations
o {(J osisot.
OSlsoft Australia Pty Ltd  Foqyreq Presentations .

Suite 207, Level 1
22 5t Georges Terrace  Webinars
Perth , WA 6000 , Australi

i upport emValue  Parners - Company
) +518.5222 9200 White Papers ppo ! g ompan
(=
(F)+618.9282.9201 & e Erstied Recoiiias
@D war =P DIRECTIONS  [BE TRAVEL - bint " EEORAL
" - Ea G Stidics EMEA Users Conference 2013 INT &= EMAIL () FEEDBAGK
REGIONAL Presentations ML
Sales Technical Support Field Service View by Event Users Conference 2014
Australia . Presentations
Contact Information techsupport@osisoft.com CustomerSupport-AUS@osisoftcom Library

NSRS OSlsoft Australia Pty Ltd o5t g Presentations
Suite 207, Level 1

22 5t Georges Terrace ~ Webinars

Perth , WA 6000 , Australi
P)® +618.9282.9200%
(F)+618.9282.9201 %

&5 MAP =D DIRECTIONS

Regional News/Announcements White Papers

(0Slsoft Webinars in Asia Time Zone

OSlsoft regularly hosts webinars to provide you with detailed leaming experience and enhance your Pl System
knowledge and value without requiring you to leave the office. Now, we are bringing the webinars closer to home in
the Asia Time Zane.

Sales Technical Support Field Service

Upcoming Events

Juin us in the series of QCEANIA Pl System Roadshow 2014, to be held in August and
September!

Contact Information teChSLIDp-JF[@-JS\SGﬂ.CD"‘-‘] CLISIOFI’]EFSLIpDDI‘l-%LIS@DSiSOﬂ.CDF‘]
© 618928292200

Regional News/Announcements

O8lsoft Webinars in Asia Time Zone

OSlsoft reqularly hosts webinars to provide you with detailed leamning experience and enhance your Pl System
knowledge and value without requiring you to leave the office. Now, we are bringing the webinars closer to home in
the Asia Time Zone.

Upcoming Events

Join us inthe series of @C@@NIA Pl System Roadshow 2014, to te held in August and
September!
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®

e lllustrative Case
® Study -
® Chevron GOM

(i

o

g,

Data Consistency and Context
Organizational Alignment

Applications/Solutions Simplicity
Data Transformation Methodology

16



Data Consistency and Context

“The Pl System infrastructure is

fundamental to our E&P data governance
and workflow. The Pl System and in
particular Pl AF, underpins our analytics and

visualization by providing asset

normalized, and structured operational data

including associated meta-data. The Pl ‘ BEm oo P
System as an enterprise data infrastructure Ll T

“future proofs” our investment in our

applications & solutions”

E&P Automation Analyst
Business Challenge

e Data issues from E&P assets

* Legacy custom applications not
scalable or maintainable

* No std tagging across E&P
» Data issues from DCS/SCADA
* No infrastructure for FOF vision

based, Chevron

Water

a
E Gastift  |castooi

Gas Bate | Formation Tubing

(%) ‘:-m |:..(nr¢:‘;?:?;,.,‘,";‘,',‘.., |n.....—.

[EEIT) 123 :

123 12

123

[Asset Code]_[Well Name]_[Medium]_[Tag Bits).[Type Code]

uC2014
Solution Results and Benefits
- Evolve and expand Pl System ° Asset based access and
leveraging unlimited access propagation of E&P data and
information

 Used PI AF to normalize

and structure E&P data & * Enabled a " best of breed”
information approach to analytics and

visualization tools
* Developed new E&P

workflow, analytics, and » Significantly improved
visualization analytics, visualization,

collaboration & Integration
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Gulf of Mexico Business
Unit (GOM) Who we are...

= QOverview
— Largest leaseholder in the Gulf of Mexico
— Over 500 structures
— Onshore facilities in Louisiana and Alabama
— Main headquarters in Covington, LA
— 6 shore bases

= Process Control Network Overview
— Over 600 PCN servers, workstations & support machines

— Over 650 Control Systems

— Over 30 PCN Applications and 170 Utilities

— 25 historical databases

7 Firewalls, 150 routers and switches, 220 wireless radios
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Abstracting the Tag/Naming with Pl AF

Diversity in Tag Names to Standardized Asset Naming

Standardized
Asset Basis

[Asset Code]_[Well Name]_[Medium]_[Tag Bits].[Type Code]

InstrumentTag i h

I \ Diverse Instrument

Tag Basis
Pl Point InstrumentTpe Pl Point InstrumentThreg i HE
Pl Point InstrumentTag Pl Point InstrumentTag Pl Point InstrumentTag
Iu =] TCTABC Iu . TBTHJK e p————
nstrumentTa nstrumentTa
| InstrumentTag PCTABC | InstrumentTa PBTHJK | InstrumentTa
InstrumentTag FCTABC InstrumentTeg [ FBTKJK [instrumenttag [
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Chevron GOM PI System Infrastructure

Using Pl AF as a Data
Abstraction Layer & Alias
Feature to Manage
Tagging and Metadata
Naming Governance

ique names

&0 p| Data Archive / Pl AF

F1rswridilyy Ar

Standardized Pl Points )
| [Asset Code]_[Well Name]_[Medium]_[Tag Bits].[Type Code] |

| InstrumentTag |

Business Network

GOM Standard
Tags and Asset
Naming

Pl Point InstrumentTag

DMz

Process Control Network

Retention of |PI Point InstrumentTag | /e Ig?ts?ercvc:e"recmrs
Original Tag
Sg?n ;Ar\lsgszé Control Systems G- g Control Systems Control Systems
Required for
MOC Platform #1 Platform #2 Platform #3 Platform #4

OSlsoft. PI SYSTEM ROADSHOW 2014
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Chevron — GOM Pl System Data Infrastructure

PI WebParts on Microsoft SharePoint

Refresh e T e Analytics and Modeling
Custom o S - PI System Tools
Applicﬁtion T Pllvi‘rncessBouk
: _ - : Pl Coresight

PI AF Serve

Low fOther

_IPﬂanrmance Estimates

Systems of Record /]
‘Others | [ Well Data /P
Lge;fwall llnfu Performance PI Data Archive |-
ottom rnole .
i Estimates
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Chevron — Gulf of Mexico Business Unit
Integrating Key Well Data with the Pl System

e Project Benefits
Consistent, Reliable
Real-time Data
g Standard Tags
Graphic Templates
Easy Navigation
Easy Allocated Production
Navigation Well Tests
. o  momcnon Sustainable Support
- | ese——— I I Model
bew] [ [«] [
—EEEmE=REEEEEE R
e i = Deployed Well
I - Statistics
T e —— — - Over 700 Wells

Production
Well Tests
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Chevron — Gulf of Mexico Business Unit
Integrating Key Equipment with the Pl System

o U
L g Area sﬂn #1 =
o @ Aaet L Equipmeant Master Data
4§ Qus Comgranvien Syrmm P RGN f——-. F COMPRIREDR
[ Pl Hawsn
o lakedl ool "ABC 171 T Hoas =
o cam |_=-u Humess [ﬁ"&‘.’.’.‘.‘
iy Stits Acturmdative Hurte
a Je S [ Cuarent iy e |
- B
o TAngE | ST Srgge 1 mon Stage I Sumgn Cagg 4 Siamon
& o Traa LIPRIG 13IPRNG 127 PSIG 121 P5IG
i B mr sl

H " Qaneradics Syabam L .HI._ [
Easy 5 s g
Navigation - )
r e i— L -
Shag 1 Delihae (e - o
12
e 3
v 1IN
I 1

Seage I Dischinge: Seige | Debchaigi:
11V PRIG LI2 PRIG 113535
Mcycle Mt #1 Necychs Weles 91 Rocye Matei 81 Redyile Meter 1d
29 WA iy Dar FE) e TN 19 MHCT Dy
I3 e 23 MHCF LY HCF 1) MMCF
1.1 HMcrF 141 HECr L)Y MY 113 MMCF
TEMPERATURE
%‘.ﬁ_&' 1 1 i L
[ LF1 g ¥ [ T Oy ¥
[ Dncharge T Ty E I.HEF [ 1_%- ] ::E‘;
COMPAESSOR DA
Finli | i ]
T
& Srn Tima - ‘lﬂﬂl]l -
WO Tha sbova graphic nad represant e scolusl
En | —— T e T T e b b Cylbiledi 06 Th (omgiesier. Plaase
T | a tha wisge and cplinder numiser tabls.
: 5 Day(s)
Aoy Lo Ll
o [iulen  |sum  Jewe | Open Work Ord
pen vvor raers
11F2014 ARG | ABCY ABC
BT - 3
ABC | @
2 BC | ABCE EY
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Project Benefits
Consistent, Reliable
Real-time Data
Standard Tags
Std. Graphic Templates
Std. Calculations/Analytics
Easy Navigation
Equipment Master Data
Open Work Orders
Sustainable Support Model

Deployed Equipment

Statistics
* Over 180 Compressors,
Pumps, Generators
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.

o lllustrative Case
» Study —
~ Marathon Qil

(i

g,

N

Data Consistency and Context
Organizational Alignment

Applications/Solutions Simplicity
Data Transformation Methodology

24



Integration of 3" Party Analytics and Visualization
Capability — Infrastructure Enabled “Best of Breed”

Web ODATA OSilisoft JDBC, ODBC, ODBCE, OLEDB Interfaces
Services SDKs JDBC,OLEDB,ODBC OPC DA/HDA
A
| @ ' |

Time-Series Other

Assets Events
Data Data

Sources

elational / Non Time Series Data
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Pl System/Pl AF - The Foundation for Dashboards and
Workflow Integration and Business to Operations Value

+ <+ DvD Curves

Days vs Depth Curves for MaraDrill™ Pilot Rigs e

[ LRt PN il

Sulect Rigle) I MELMIRM LPAYNE 483

A\Yj
MarathonOil

J Corporation.
Trellis Pages By: , W00

[CouniTy
|nG
|PHASE

====Sugperited Treln Combwaborg ™"

Rows by Kolumns byl Pages by
Traflisl]| - OPOODE  PHASE|&RIC)
Trallia 2| - OPCODE RIG
Trallia 3| - RIG OPCODE
Trellis 4| OPCODE|  RIG PHASE '. L
Tralla 5| RIG | OPCODE i Z e

e e e et s
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Real-Time Drilling Optimization Reduces Drilling Time
and Associated Resources Usage

Days vs Depth

000
as harles
2000 W EBroom Creek
3000

rou
4000 M inyan Kara
B Kibby Lime =
5000 L1000 -
[ILodgepole
6000 inneka -

Depth
[
z
0
2
E]

7000 [ Opeche Salt

8000 [ Pierre Shale

B i Ny
SEESESSSSSSESSEEE =$51::m5h MarathonOiI

‘”%g%%g%%%%‘éggﬁgﬁﬁ Mo

E T )

TimeStamp ~ +

Business Challenge

Solution

@@ osi-o

MaraDrili™
63 Eagle F % h
N M
Historized NG

. Moblle ng Network Vaues
Marabrilf Architecture

MaraDrill™
Pl System Tags

Results and Benefits

« Drilling time and capital well cost - Installation of the Pl System « Drilling time and capital well

savings including reduction in
resources

» Reduced vibration and damage < Creation of drilling process
high fidelity real-time
analytics and visualization
capabilities at the drill site

to downhole tools

» Continuous optimization onsite &
retrospective post-well analysis

OSlsoft. PI| SYSTEM ROADSHOW 2014

real-time integration and
applications infrastructure

cost savings including
reduction in resources

* Reduced vibration and
damage to downhole tools

» Continuous optimization
onsite and retrospective
post-well analysis

(C) Copyright 2014, OSlIsoft, LLC.




Business to Operations Value — real-time Drill Site
Guidance

W\ .

Pl System*Server

Pl AF 2014
==

*' $

Houston Tower

T Maraprili™ Mobile Rig-site
Network Architecture

Pl a_Sys:t-em EXﬁpIcﬁ)rer

Event Frames

@ DataLink

Woodford ngs MaraDrill ™
Pl Tags
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Pl System Visualization- Consistency
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Pl Coresight — Stick-Slip Identification- Eagle Ford Rig

Eagle Ford Rig

“Perfect” drilling

Stick-slip: Non-uniform rotation of the bit/BHA
Sticking phase — bit stops
Slipping phase — bit “breaks” free =
Drillstring torsional oscillations Stick-slip

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSIsoft, LLC.




Real-Time Optimization Pl Coresight

2

Stick-Slip Identification miSESEsick-Slip Mitigation

40% Sustained Increase in Rate of Penetration

Avg. RO Erfp TII—[ | III':Tr.II'1I:._r.|"I1-i_:’_TiIr. '_J,T i _II_I 'Ir (]
for stand i '.ff;
144 it/

“Acceptabe”

vy
MarathonQil
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Pl Coresight View with XML Data Export

i e i d
o, e

il |

Enables Integration with WellVlew data Enables Integration with Spotfire visualization
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Post-Well Science Using MaraDrill™ Data in SpotFire

Modeling the rock strength & predicting ROP’s on subsequent wells in
the area to improve logistics and planning

Regression of HydroMechanical Specific Energy Data vs. ROP Rock Strength Profile by Formation

Marking:
W Marking -

Marker by:
320000

(Row Num... ~ + =
Color by:
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Post-Well Science Using MaraDrill™ Data

Formation Sweet-Spot Analysis

3D Scatter Plot: Gvs Tvs H

Sweet-Spot Analysis: Greener = Faster, Smaller = more efficient
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Extending to PI AF and Pl EF to Completions

Drilling Rig 1 Event Frames

B | ‘ = el 1 e — 24:11:41:12 | 4/1/2014 2:00:00 AM 4/25/2014 1:41:12PM
=i sidng || 0:19:00 4/1/2014 2:40:00 PM 4/1/2014 2:59:00 PM
=i Rotary ... || 440:33 4/1/2014 3:33:45PM 4/1(2014 8:14:23PM
= sidng || 0:28:30 4/1/2014 5:23:04 PM 4/1f2014 5:51:34PM
=i stckslp || 0:03:30 4/2/2014 5:59:00 AM 4/2{2014 6:02:30 AM
= sliding | 0:20:33 4/3(2014 3:42:00 AM 4/3(2014 4:02:33 AM
=i Rotary ... || 8:10:26 4/4/2014 1:33:23 AM 4/4/2014 9:43:49 AM
= stickslip | | 0:00:51 4/5/2014 3:33:45PM 4/5(2014 3:34:36 PM
= sliding | 0:22:01 4/12/2014 10:41:10 AM 4/12/2014 11:03:11 AM
et Cliclirn | n-1a-na 411401482178 AN 4/14/7N148-50-24 AN

=] { | = well 2 b—— 24:0:00:33 4/27/2014 1:42:00 PM 5/21/2014 1:42:33PM
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b S e AT = Rotary ... | 8:49:59 5/4/2014 1:33:23 AM 5/4/2014 10:23:22 AM
s =1 |
= o ;l = stick-Slip | 0:11:29 5/5/2014 4:43:45 PM 5/5/2014 4:55: 14 PM
e - Tww——r v =
[ e ]“m =i sliding | 10:41:00 5/6/2014 10:41:10 AM 5/6/20149:22:10 PM
e — " o | wo| | = sliding I lo:3sioe 5/7/2014 8:40:20 AM 5/7/2014 8:15:24 AM
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Major Drilling Events
— Looking for Sources of Idle Time

CONNECTING

- & ‘-“;':. ; AN R —
) LA Az ve o b & e !
) PN
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Self Serve Analytics & Visualization, Mobility.....Consistency,
Alignment, Simplicity, and in Context — Drilling Events

®ficomin’ ||| _ -
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Microsoft Power Bl for Advanced Analytics

I Drilling Breakdown (hr)

Color by:
FueriFrame = & -
WP _458 Rotating
[IHP 4585 liding
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| Drilling Breakdown by Shift (hr)

2
0

16

14
12

0

HP_458 Rotating HP_4568.Sliding

Eventframe = = =

I Drilling Breakdown by Crew (hr)

i 11.41

-

HP_458 Rotating HP_458-Sliding
Eventframe + + =

Cor bry:
Even... = Start.. = + =

W HP_453-Ratading » Day Shift
[ HP_453-Ratating = Mighi Shiflt
[ HP_45%- Sisding » Cray Shift

[T HP_443- Shding » Might Shift

Dinte namie

O mMpsIne -

Marking.

N Marking =

Color oy

Evir... = Craw' + & =
B H=_468-Rotabing & Crew
[H® 450 Rotabng = Crew B

WP _4EB-Slicing = Crew A
WP _458-Sliding » CrewE
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®

® [llustrative Case
® Study -
Talisman Energy

(i

.

g,

Data Consistency and Context
Organizational Alignment

Applications/Solutions Simplicity
Data Transformation Methodology

39



Moving Applications to & Integrating Solutions with the Data
Infrastructure — Simplification & Standardization

ENTERPRISE RESOURCE PLANNING- Exploration and Production

lQuality Mgmt.! Accounting Planning SCM | Asset Manag

SAFETY :ENVIRON.: QUALITY : PRODUCTION & OPERATION MANAGEMENT :ASSET AVAILABILITY&REL. PEOPLE

Applications, Solutions & Related Functionality

T o B PN P S PN

Qromt | nified Real-time Integration and Applications Infrastructure

Other
Control Other Data
40




Decomposition of Typical “CBM Solution”

(note: concept can be applied to a majority of solutions)

/ Asset Management CBM “Solution” \

Gather Asset Transform into Perform apnearmgg nteg:li‘:‘i;nto
. o - w W
Information “Condition” Analysis Rules visualization,

Temperature Information -CBM propagation:

g KPls (ie Maximo,
Flow Efficiency (%) Time in Service SAP, Meridian)
)

Pressure Design vs Actual Total Volume \Rllsualts
S eports
Vibration Rate of Change Performance DvA .p .
Applications
# of start/stops, etc. Cycles per period Max T or Vib

Systems

Vi

Functionality Configured in the Pl System Infrastructure
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An Infrastructure Approach

= porformance Management
== Enyironmental Reporting
Equipment Health Mgmt.

@== QOperations Management

Initial Infrastructure Value

Infrastructure Initial
S Investment

VALUE Now ' VALUE OVER TIME
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Enablement of Business to Operations Value

BUSINESS SYSTEMS

Fi |na cecutives

Supply Cf__\_g_l_n ‘f ! ‘ ‘ b ant Management
Everyone works 75 @ mllb infroztre (1N AsgetdMianagement

with the same ngineering * H /"'/ ienal Excellence
IA?B?IMSH ’FIOV\E R ‘i%! e ' ctlon Excellence
i

\
rules and tools! v a ntenance
""‘-- ‘\Vd.IIdUIIIl)

"Q - nance Team
O sli - 1’&;@\-5 Unit Managers
Plan ocess Automation

m’

. ;J B CONTROLM . y E
OTHER LA W SYSTEMSH  piagNOSTICS DATABAS MANUAL

Material Flow

@ =~ ¢ v O U &

PUMPS VALVES HEx TRANSMITTE ACTUATO MOTORS TRANSFORME OTHER

RS RS RS
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Infrastructure, to harness the Power of Data

Implementing Strategic Initiatives on Enterprise Scale

Develop ONCE,
deploy
EVERYWHERE

One Version of
Truth

BUSINESS
INTELLIGEMCE

FLEET
OFTIMIZATION

Unified Real-time ny data, Anytime,
infrastructure

DIVISIONAL OR ENTERPRISE
Infrastructure of Real-time data and events

ZADCO's Oil
Upper Zakum(UZz) Umm Al-Dalkh (UA) Satah (ST) Operation Centers
Zirku Island
F-
s, i _‘f.“.-..” £ L o l_'_";Z‘;_}. = : '.:i:.. 2 — . e "_::
o e i = E -

L g =N = Im

Infrastructure
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!!!!!!!

ReaI'Time Monitoring Of 2’900 Safety, PI‘OdUCtiOH, J5potlight on Monarb; C T-50200 Performance Detail o]

and Water Critical Pieces of Rotating Equipment f a0 mm 0
i EE%:@EE? PUMORANCI CARRT: [Toopdtoen
gg{é?l-‘m s) : .?;S:&é%:iﬁ; 1‘10928 :““M.. I 1
Bigad Vil Feadback 1% o ? -"ﬁ -\-:—._. - .-i
]:a;;fﬁf‘:s
. _ L | RO
~
e devsoprart. / p— i | ' B
e T " ‘
Q; ::l.Explomtionareas ’ o E N E H G Y §;.EEF», EE@@EEE @C
Business Challenge Solution Results and Benefits
« Consistency in displays, * Creation of a Pl System |
calculations, process points, based solution — SPOTLIGHT * Globally consistent,
and operating points to monitor 2900 critical pieces aligned, and simplified
. L . of equipment — in 6 months application
« Continuous monitoring of live quip p;.)'
and derived values against  * Goals: * Ability to scale and
alarm limits and thresholds .+ |mprove reliability Reduce replicate to other assets
 Improved overall production production losses from « Saved 220K BPD of lost
by reducing critical rotating rotating equipment production from |
equipment failures - Improve rotating equipment avoidance of incident in
: : first 6 months
integrity
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Business Challenge
Offshore — 8 Production Platforms

Safety Critical EqQuipment

39 Diesel Drive Fire Pumps

6 Electric Drive Fire Pumps Production Critical Equipment
8 Hydraulic drive fire pumps « 56 Gas Turbines

15 Emergency Power Generation Packages * 40 Gas Compressors

26 Bilge / Ballast Pumps . 9 Diesel Engines for Main Power Generation

53 Other Safety Critical Pumps « 27 Main Water Injection, P.W. & Artificial Lift Pumps

35 Main Oil Line Pumps
Circa 2711 Operational Pumps

A total of 2831 pieces of Major Rotating Equipment

OSlsoft. PI SYSTEM ROADSHOW 2014 (C) Copyright 2014, OSlsoft, LLC.



Spotlight Architecture

Spotlight
Alarm
Processor Pl

Notifications
Calculation
Configuration Alarm
Configuration
\ ‘/Alarms
Performance Plot P

Configuration

___—» E-mail

ProcessBook
|
WebParts

l

Spotlight User
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Spotlight Display - Performance

TALISMAN

@tlight on Piper B: 1-G-5390A Performance Detail S A,

TYPE:  Sulzer 6x6Rt0.5 CP 6B User can select different
charts associated with this

SEA
CONTROL PARAMETERS
(Val\fe Output: 1% } PERFORMANCE CHART: @ | Pawer Vs Flow - |tem

Min Flow Setpoint: 315.0 m¥h

Suction Pressure: 8.0 Bar DUMP VALVE

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

Flowrate: 347 mh

Chart showing performance

* WELL 5000| | | | | 1 +—T .
— <« constraints
HSS: 6030 pm Piper 1-G-5390A WI Pump: Power Curves (@6000 rpm) =
5000 / - .
, LT Operating Envelope
RUNNI 4500 il
IE\L:J?LPS%?FOR"_‘M s Ff—:—# = \\
Generated teat | € L ~
Pump Efficiency: < \\ . .
Absorbed Power: ag—, 3500 V Current Operatlng p0|nt
Param E /::':::- \
3000 / -
KEY PUMP DATA L™
Seals: JC, 881RS, 0891/BB1/RS/WEB2185 & 2835 e et \ 100 450 500

Seal Plan: APl 11/62 '..-' N . . . .

Duty Flow = 401.1mhr, Duty Generated Head = 2500 = } /’ VIeW Operatlng pOIﬂt hlStOl'y

Impeller diameter = 261mm, Speed = 6000rpm \ R E—— . . .
N[ over varying time periods

KEY GEARBOX DATA 2000 N Low Flow Setpai
Gearbox: OTG, PTMb.40, Sn:2193 150 200 250 00 950 400 450 500
Gearbox Design Data: ratio 3.366, rated 6880kVV,

Actual Flow (m3/h)

KEY MOTOR DATA
Motor: LSE, PLE30, Sn:NB04P01/1
Motor Design Data: 13.8kV, 60Hz, 1790rpm, 4300

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

----- Rated Power Min Flow

Key: . Alarm

Max Flow Low Flow Setpoint
0 SoftAlarm e — EryElopEe ®¥  Op. Point . . “ ”
@ Accepiabl Availabilit
O ot s | Status % Op. Point (Historic - Oldest) X Op. Point (Historic - Middle) Operatl ng point cloud
@ Fauttor Error ¥ Op. Point {Historic - Most Recent) ShOWS h | Sto ry
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KPIs with High Fidelity “Live” Drill Down " ’

HHHHHH

.!tlight on Rc-tatlng Equipment Piper Overview TALISMAN

iun Avail.  Perf. CM  Lube  Seal Maint fun  Avail. Perf. ~CM_ Lube Seal Maint
K-3110A & c © © © O @ | 162604 O ® @ @] Q@ @
K-3110B @ ®) & @ ) ') & 1.G-2600C Q 5] @) 53] 9] o
K-3110C g & & @& ¢ & e |/ © ® O O e @
K-3210A ¢ © © © ©e © @ |1c22us @ e @@ @ o e
K-32108 8 O & O & @ O
K-3210C @] O O O O & O Perf. CM  Lube Seal Maint
K-3310A € © © ©@ © ©\ © |[tcsea @ ¢ ¢ e O o
K-3310B ¢ 0@ € © O 0\ @ |ieamn © ® ® © © e
Power Generation 1.G-53708 © O @ @ @) ]
Run Availl. Perf. CM  Lube Temp ait | 453700 @ Qo O B - ] O
P-8000A e O €@ e ¢ e @ | '
P-8000B e © @€ © @
P-8000C G ) e e e ¢
P-8000D e /6 & e & @&
o o e o Y
Trafficlight shows Links to detailed Links to other
rellecdup alarm displays foreach gssol overviews
status for aach itam of aquipment
sub-display
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Consistency in KPIs, Alarms, & Transformations

-

"M Database [ Query Date v@ Q) Back ) |E, CheckIn ¥2  [#]Refresh [ F1

. Asset/Equipment Tree
CIEmeiey Structure
ddy Elements Child Elements
= (G Buchan
i B (G Compressors -
LD o= ron. | Fitter . .
(e (LI _ — Individual Equipment (run
| General | Child Elements | Atibutes | Ports | Wersion | |.| Mame L
e _——— jndicators, etc.)
|F.0'5‘|S!f fe v|—' Ma = [E_"I [ rihibit
# ¢ @ Name 2/ Value ¥ De B =] Monitared E
B ¥ Alam Input 0 50 m| =1 Process Ink Displays (alarm rollup for
B &F Cument &lam State Process Inhibit & -E"ﬁ// Summary)
B| F Curent Alarm State Valus 3 De—l e £
B| F Curent Priority Process Inkibit va B =] User Inhibit
S Coment Py (ol . e Individual Alarms (allows
= B]
Bel LS Hakm i i more than one alarm type
-------- 8| =] Lirnit Pricrity warning [ per measurement)
-------- B =1 LimitValue 03 i
B:1 @ [l HH Alam True
"""" S Linl b Ham Alarm limits configuration
-------- B| =] Limit Value 0.4
B =] Inhibit False
= B =] L Aarm False
' ------- | =] Lirnit Pricrity Warning
ke Limit Value 0
E[ & s Process inhibit (run state)
"""" B s bl Alarm User inhibit (cascaded down)
-------- B| =] Limit Value 0
8| =] Pracess Inhibit True /—
8| =] User Inhibit Falze
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Agenda

Business to Operations Data Value Requisites:

— Data Consistency and Context
— Organizational Alignment
— Applications/Solutions Simplicity

— Data Transformation Methodology

* "Future Proofing” of the Data Infrastructure

* Resulting Value in O&G

* Closing Comments
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Future Data — Operational Performance and Model Acuracy

O N T L T T

@fgﬁ?&ggggsight |1~.€l - | [0 |

SLLELALSLLRLLE [x)

®  Exterior Temperature|Forecasted © Exterior Temperature|Measured

52.133 “F 52.233 7 7

50

48.5

4/8/2014 6:21:14 AM |7:21:0? AM +59m 525' 4/8/2014 8:21:14 AM =z
4/8/2014 6:21:14AM [ 1h] [1d] [1w] [1mo : [ & Now | 4/8/20148:21:14 AM B

M 4/7/2014 4:00 PM AM 4/8/2014 4:00 AM

«
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Pl Integrator for Esri Arc

HLE TOOLS VIEW

Wells
| Q Search

CE-D8300011
m Flow Rate: 250.52 k sft3/m
Flow Tubing Pressure: 181.71 psig

IA8/2004 1210 AM

CE-08300073
_ﬁ_ Flow Rate: 362.30 k sft3h
Fiow Tubing Pressure: %6.26 psig
1/E/2014 1218 PM

CE-08300083
_ﬁ_ Fiow Rate: 30246 k sft3/h
T Flow Tubing Pressure: 167,81 prig

2014 1215 PM

CE-DB300101
Fiow Rate: 247.43 & sft3/m
Flow Tubing Pressure: 247.17 psig
12 219 il

*

Flow Hate

250.92

Flow Tubing Pressure

L.

pil

Production KPI

§ 20517 ksteam
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OSlsoft | Esri | Of and Gas Dashboard - 0 X%
Cat Canyen Operations Dashboard Map PI CoreSight Trucks
|88~ @ Y~ i~ | i W N " @ Pl Coresigh! El | 5 | \,. | ﬂh: - Roustabout Miguel
| | homepage W (Resd Ol Fuel; 0:00 gal
Mew Undo Fado Maccaged Speed: 2897 mph
| *  DORITISETLOW RATD ST JEITLRROTTON Dk FREDIURTD ! Elemlaan Enh
- S = Fuel: 0.00 gal
500 400 Speed: 260 mph
E Welder loe
1 a Fuel: 6822 gal
E Speed: 10.84 mph
Supervisor Lauren
Fuel: 16.52 gal
Speed: 26.13 mph
Bottom Haole Pressure Truck |_:-.=|a. . ]
Roustabout Miguel
=] = =l = This truck has consumed 0.00 gallons
: E|’ - [=] and has driven 316,010,560 miles
- = -
= [=]
=] = i =] .
[=] Foustabout Migue!
Geakences Alerts
{2) "! Add Serch. Blerts (8) & Search =
. Fleet Average Speed
GeoFenceld Category Mame Incident Mame Resource Resource Mame  Description As
~ | [anger Zone 1 ltems 1| | Cumulstive & ltems f
Dangerousdrea/Danger Zone  Dangerousirea | Danger Zone |§ [angerousfrea Roustabout Migue! Ongoing for last 54 seconds. D
P Crilling Activity 1 Items = Dangeroushrea Roustabout Miguel Ended at Mon Jan 06 17:18:05 UTC 2014 and lasted for 35 seconds-
i Pl e b ot PR PETS MRS tahenit Cared  Cnening frr i) 3 minites anel 40) earnads -
% S i v i il | " '
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Microsoft Bl and the Pl System

Extending Analytics and Visualization to the Enterprise

OSlsoft. PI SYSTEM ROADSHOW 2014

e —
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BH S & = Gias Wil Production Reperl - Excel POVOITTABLE TRIOLS T EH - &8 X
FILE HOME | INSERT  PAGELAYOUT  FORMULAS — DATA  REVIEW  VIEW  ADD-INS  DATADNPLORER  PIDATALINK  PLAF Builder  POWERRIVOT  AMAILVET  DESIGN Curt Hertler = .
T T L — E 9 9 5 E I by iy

"o g ramapie 10 E (2 A [ Buewacon - §o% 0 (38| ol 1 bt bt g s T

Lhpbeard Ma Font ] Algnment T Humber K} Skyies Cells fditing it

B7 - I Field 11 L

s B C ] E F G H I K i M [=

2 Monthly Gas Well Production to Target

3 Exploration and Production Division

5 Marine Region Morth Region South Region

6 MSCE % Tamget  Target%Status  MSCF % Target  Taget®StalMSCF % Target  Target % Status

7 [ Field | asmse s [ 1,517,598 99.79 % 3

8 * Field 12 1,779,856 93.71% [ 1,779,857 aLTAM ]

=l -ki__l!idﬂ 1,965,446 95.14% @ 1,654,016 94.82 % o

10 “Fleld 14 2,421,120 95,61 % @ 2,421,120 91,20 % O

11 “Field 15 723,875 9263 % (] 723,875 88,16 % @

12 - Field 101 1,196,148 9511 % @

13 “Field 105 3,848 336 96,38 % 3

14 +i Field 201 2,962,537 98.55 % @

15 HField 10 1,750,906 100.78 % @ -

16 _UField 211 1,426,471 98.21 % @

17 U Field 300 1,492,600 94.74%

18 “ Field 301 4,281,917 94.72%

19 # Fleld 302 1,684,247 o163 % 2

ki +Fleld 304 2,205,850 03.70 % L

21 + Bagre 1,841,490 B7.B2 % @

22 - Blue 1,251,376 100,69 % @

73 = Brown 1,495 303 94 88 % |

74 “Gold 1,496,741 528 5% P

25 + Marcon 1,662,188 100,31 % @

2 APurple ASILIE3 94BN J

& _A'Red 1,900,530  S3A47% J

28 Ovellow LE7L050  99.36% @

9 “Terminal 20 1,841,491 94.28% a

30| Grand Total A1.AN.9RA o5.AT M, e ] 17.R97.151 o555 ¥, [} RASEARR  9401% | I =
b ] Production Performance Summary | Production vs. Target Gas Preduction Fiedd Analysis Geographical ... 3 ] D




“High Fidelity” Business Intelligence (BI) With Microsoft

c? E

B e S

[ ell Prod Exc PIVOTTABLE TOOLS ¥
FILE HOME = INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ADD-INS  DATAEXPLORER  PIDATALINK  PIAFBuilder ~ POWERPIVOT  ANALYZE  DESIGN Curt Hertler ~ .
e Cut aas %l Gl o li==1 : =, | EF| 3 Q = = AutaSum -
D EE - | Calibri |1_| A A = £ =¢ Wrap Text |General | ‘_)J B T E o %Y H
PEvSte % Format Painter B & U v & A CTEEE EE Mege SrCenter ™ $ T2 R FCO‘::,-:E::;BI' F?'r:,:vas St;iv IHSvEI‘t Detete FOFEI'IEt & Clear~ ?;’;E SF;:‘(E
Clipboard ] Faont ] Alignment ) Number [F] Styles Cells Editing -~
B7 = 5 Field J1 -
A B C D E F G - 1 J K L M <]
1
2 Monthly Gas Well Production to Target
3 Exploration and Production Division
5
5 Marine Region North Region South Region
& g LTS % Target Target % Status  MSCF %Target  Target % StatMSCF _ %Target Target % Status
7 +IField J1 1,577,597 93.12% . 1,577,598 99.79 % G
8 4IField)2 1,779,856 93.71% el 1,779,857  91.74% o :
9 +IField 13 1,969,446 95.14% Q 1,654,016 94.82% @]
10 + Field 14 2,421,120 95.61% @ 2,421,120 93.20% Rel i
11 + Field J5 723,875 92.63% O 723,875 98.16 % [
12 Field 101 3,196,148 95.11% @
13 + Field 105 3,848,336 96,38 % @
14 #Field 201 2,962,531 98.55% (0]
15 +Field 210 1,750,906 100.79 % ] |
16 1,426,471 98.21% @
17 1,492,600 94.74% @)
18 +Field 30 4,281,977 94.72% o
19 + Field 302 1,684,247 91.63 % ®)
2 Field 304 2,205,850 93.70% (@)
21 + Bagre 1,841,490 87.82% @
22 “Blue 1,251,376 100.69% @
23 + Brown 1,495,303 94.88 % @
24 + Gold 1,496,741 95.88 % &
25 + Maroon 1,662,188 100.31%
% # Purple 4,537,183  94.83% Q
27 + Red 1,900,530 93.47% O
e Yellow 1871050  99.36% @
29 + Terminal 2D 1,841,491 94.28% @]
30! . Grand Total 31.320.966 95.47 % =] 17.897.351 95.55% R.156.466 00.93% (] -
14 | Production Performance Summary | Production vs, Target | Gas Production Field Analysis | Geographical ... (F) [« | [¥]
READY i) o o-——+ 100%
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Geospatial Integration with “High Fidelity” Bl

Field Detail Quarter
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Cloud Services
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Agenda

Business to Operations Data Value Requisites:

— Data Consistency and Context
— Organizational Alignment
— Applications/Solutions Simplicity

— Data Transformation Methodology

* “Future Proofing” of the Data Infrastructure

* Resulting Value in O&G

* Closing Comments
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Enabling Op Ex in All Areas of E&

P/Logistics

Asset Performance, Reliability,
& Portfolio Management
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Enabling Op Ex in All Areas in O&G Logistics

Asset Performance, Reliability,
& Portfolio Management
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Enabling Operational Excellence in Hydrocarbon
Processing

Asset Performance, Reliability, Environmental, Energy & Ops Visibility, Reporting & Analytics,
& Portfollo Management - CBM Utilities Management YA, “live” KPIs, & Model Based PvA
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Agenda

Business to Operations Data Value Requisites:

— Data Consistency and Context
— Organizational Alignment
— Applications/Solutions Simplicity

— Data Transformation Methodology

* “Future Proofing” of the Data Infrastructure

* Resulting Value in O&G

* Closing Comments
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Accelerating the Benefits of Operational Excellence

Faster Time to Value/Lost
opportunity costs

Strategic - Rollout at Scale
& Pace Guided by a
Strategic Value Realization

Plan (VRP)

Corporate

Tactical - Slow,
project-by- project,
site-by-site roll out

6 Big Data Analytics

Value — Operational Excellence

Time
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Possible Business Case Framework for an EA
0 of total EA benefits

Reduction in Reduction/Repurpose

Procurement Activities of IT Spend & Support

~5%

Improved Ops

Performance & Risk Mitigation
Production (cost/Margin) (Safety and Asset Integrity)
~70% ~10%

Note: Estimate from the 1,100 case studies that can be found on the web.. Your results may differ
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Key Takeaways....

The key to Business to Operations Value is data :
— Consistency
— Alignment
— Simplicity
— Transformation in the infrastructure vs applications, solutions, and
business systems where possible

Infrastructure vs Custom applications & Solution approach

Pl AF can be and is a strategic enabler

The Pl System Future Proofs the data infrastructure

The EAis a way to accelerate the benefits from your Pl System
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Brought to you by @ OSl=o'.
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