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Segment Overview

* |Introduction and Context

The Integrated Value Chain
« Update on Key E&P Interfaces & Connectors

Advanced Analytics and Visualization
Concluding Remarks and Q&A

OSlsoft. REGIONAL SEMINARS © Copyr ight 2014 -15 OSlsoft ,LLC.



OSlsoft. REGIONAL SEMINARS

to Wherever your data
needs fo go

Enterprise
Infrastructure

1

Wherever your data
starts

The Big Picture

© Copyright 2014-15 OSlsoft, LLC.

N 4



An “Infrastructure vs Solutions Approach

€= performance Management
== £, ironmental Reporting

Equipment Health Mgmt.
@ Operations Management

Initial Infrastructure Value

Infrastructure Initial

== Investment

VALUE Now ' VALUE OVER TIME
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Moving Applications to & Integrating Solutions with the Data
Infrastructure — Simplification & Standardization

ENTERPRISE RESOURCE PLANNING- Explorationiand Production

IQuality Mgmt.l Accounting  Planning SCM I Asset Management |
SAFETY :ENVIRON.: QUALITY : PRODUCTION & OPERATION MANAGEMENT : ASSET AVAILABILITY&REL. PEOPLE

Applications, Solutions & Related Functionality

Pl System i Tactical Pl
Site A System C
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Enabling Op Ex in All Areas of E&P

Asset Performance, Reliability, Drilling and Completion Production Operational
& Portfolio Management Oversight & Optimization Excellence & Optimization
) T i = | PI WebParts on Microsoft SharePoint
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MaraDrill™ Mobile Rig-site Systems of Record
 Nebvork Arhitectre .
Woodford Rigs MaraDrill™ Betfams
Pl Tags yﬂm
STRATEGY - DOF ARCHITECTURE . i i i
Multi-tiered solution Augmentation of “Best of Integration with E&P Analytics &
______________ — — Breed” Solutions Visualization/Post Well Science
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OSlsoft Pl System Analytics and Visualization -
The Foundation for E&P Dashboards and Workflow Integration

E&P Software Platforn [P T | BCO
Al

eeeeeeeeee

ssas "TERADATA

e-inreiligence

well focused”

Pivotal

4 “«» = |1
Weatherford — [\

sAp E 1
H : e

Pl System Access Specialized E&P Analytics,
Visualization, & Bl — PI PSA

Pl Asset Framework
%! Data Abstraction Layer @iy
& Object Model

Microsoft Bl Stack
(PI Data Link and PSA)

= -guugu'lh.gl_-_llllu 8y e

Real Time Data @ =) S
~ Interface(s) | i — R

P1 Analytics & Visualization
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Enabling Op Ex in All Areas of O&G Logistics

Asset Performance, Reliability, Geospatial Integration Gas Value Chain Integration &
RT Situational Awareness

& Portfolio Management

Columbla P|pelme Group:

“Real-Time & Space”

IT/SCADA Infrastructure Compliance Reporting,
Energy & Rellablllty Mgmnt Environmental & Energy Mgmt.

™
\

bmz /" Business Network

End Users

’ % @"@@
@/jm s

o Aluesko pipeline
i
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Enabling Op Ex in Hydrocarbon Processing

Asset Performance, Reliability,
& Portfolio Management - CBM

Environmental, Energy &
Utilities Management

Ops Visibility, Reporting & Analytics,
YA, “live” KPIs, & Model Based PvA

ey

Comments by bass Batance Enghnees

Safety & Reactive/Proactive
Integrity Management

Controlling safety via Pl System tools

y

OSkct. EMEA USERS CONFERENCE 2014

Process Controls Systems
e
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H S RHODIA
( SOLVAY GROUP

Value Chain Integration & Real-time
Situational Awareness
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Case Study —
Talisman Sinopec

Leveraging Pl AF for Critical
Equipment Reliability Improvement on
a Fleet of Remote Assets



Real-Time Monitoring of Rotating Equipment S udRC BE of2°
G T Grrspond 5P 103 % PERSORMANCE CHART: T ——
- B 2f e o=t T

Talisman Sinopec B B3° TR, B U ~
OSPeIIigN on Rotating Equipment: Piper Overview @ 5 . . £ /;} I~ =
| —— SPOTLIGHT e
w0 0 0 0 0 0 @ |www O O O O O O @ -
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Run Ml Pet  CM  Lube Temp Mant | opncome 1] 1] [} @ 0 0 o UC2013
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CHALLENGES SOLUTION RESULTS
Globally diverse critical rotating Implemented the Strategic Rotating Standardization and Consistency in
equipment environment Equipment Excellence Program displays, calculations, and points

Pl System based solution
SPOTLIGHT to monitor 2,900 safety,
production, and water critical pieces
of rotating equipment

Issues with integrity, reliability, and
related production losses

Continuous monitoring of values
against alarm limits

Inability to capture and leverage Reduced the amount of critical
knowledge of subject matter experts Goals: rotating equipment failures, saved
Improve reliability about 220K BOE in 6 months
Inconsistency in analytics, Improve equipment integrity
visualization/KPls, and reporting Reduce production losses Improved visibility of water related
systems
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Proactive Monitoring of Critical Safety and Production Rotating Equipment in Oil and Gas Upstream with the PI System
Proactive Critical Rotating Equipment Monitoring for Upstream Safety and Production Operations

Business Challenge
Increase Reliability on 8 offshore Production Platforms

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 Pumps

. 53 Other Safety Critical Pumps

35 Main Qil Line Pumps
. Circa 2711 Operational Pumps

A total of 2831 pieces of Major Rotating Equipment
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Spotlight Architecture

Spotlight
Alarm
Processor Pl

Notifications
Calculation
Conﬁguratio/ \ /Narm X /'
Configuration
Pl Pl Alarm Rollup Pl AF
\¥ ‘Arms
Performance Plot
Pl

Configuration

ProcessBook
Pl
WebParts

|

Spotlight User
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Pl AF Is the Foundation

%8 Database [ QueryDate ~ @& (D Back () # CheckIn %2 « |[&]Refresh FI

&% Elements

l General I Child Elements
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= @ Buchan €
General | Crid | Amdases | Pots | Vewson
B <)) ne—
1728 Name « Vahe = || |oe
B F Alam inent o =
B ¥ Cusert Alam State | Process Inhbt | Ca
B 7 Cumert Al State Vakue 2 | Do
8 7 Cussert Pricety Process Inbaat | V=
B 7 Cusseet Pocety Vakon 3 | va
=) ® 4 HAlwm Toue | Da
® () Lk Priccy :Wuv-\o {_
B 0 Lot Vabae 03
B B 4] HH Alem .hu. ‘
® (0 Uest Pricy A
® ) Lot Vabe los /
B 1) ek | Fae
=] B L [False
- £) Uestt Pricety Watneng
® (L) Lot Voo 0
B 5] Lt Pricety Al
B 5] U Vabse o
B (1) Process ebdk Teoe <4
B 0 User Inbibt |False

— Asset/Equipment Tree

Structure

Individual Equipment (run
indicators, etc.)

Displays (alarm rollup for
summary)

Individual Alarms (allows
more than one alarm type
per measurement)

Alarm limits configuration

Process inhibit (run state)
User inhibit (cascaded down)

14
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Displays — KPI with High Fidelity Drill Down Q

L B

@Botlight on Rotating Equipment: Plper Overview TALISMAN

Lube Seal Maint

N A CM A
K-31104 O O O O O O Y 1-G-26004 O ) (@) @
K-3110B [ ] (0] L ] @ @ L ] [ ] 1-G-2600C ] O @) @ @
K-3110C o © e e @ e b 14G-2310A ® O @ @] L ] @
K-3210A @) ) O O o O O 1-G-2310B @] )] Q )] Q @
K-3210B @ O e (@] O o LBl Water Injection
K-3210C (@] O O O & O @ . . CM
K-3310A O ] O O ) O D) 1-G-5390A ® @] @ @ @ @) @
K-33108 o o @ @ o o @ 1-G5370A o o) © o IS @
1-G-5370B (@) o (@) @) o @
Run Avail. Perf. cMm Lube Temp aint 1-G-5370C ® ® (@] @ 9 @
P-8000A @ Q @ [ ] @ e @
P-8000B ® O @ o @
P-8000C @ < @ @ L (
P-8000D O ] O < o o
' \
Trafficlight shows Links to detailed Links to other
rolledup alarm displays foreach assetoverviews
status for each item of equipment

sub-display
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Improving Critical Rotating Equipment

Reliability and Performance

(SPotlight on Piper B: 1-G-5390A Performance Detail

TALISMARMN

P

SEA

Min Flow Setpoint
Vahe Output:

~—CONTROL PARAMETERS

315.0 m¥h
1%

Suction Pressure: §.0 Bar

DUMP VALVE

304 Bar
347 mYh

Discharge Pressure:

RUNHNING
~—PUMP PERFORMANCE - -
Fluid SG: 1
Corrected Flow: 345 mh
Generated Head: 2604 m
Pump Efficiency: 7%
3636 kW

| Absorbed Power:

~KEY PUMP DATA

Seals: JC, 881RS, 0891/8B1/RSWB2185 & 2835

Seal Plan: AP 11/62

Duty Flow = 401 1m*hr, Duty Generated Head = 2664m
Impeller diameter = 261mm, Speed = E000rpm

—_—

~KEY GEARBOX DATA
Gearbox: OTG, PTMb.40, Sn:2193
Gearbox Design Data: ratio 3.366, rated 6580kW. SF1.6, parallel, step up

b

—KEY MOTOR DATA
Motor: LSE, PLE30, SnNG04PO1/1
Motor Design Data: 13.8kV, 60Hz, 1730rpm, 4300kW
\

| PERFORMANCE CHART: @

o

[ Power Vs Fiow -

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

S000 /’

Power (kw)

Key: @ suarm
© Soft.Alsm T
W scespiable States Availability L] Lubse/Seal Maintenance Histary
O Disabied or A

@ Foul orError
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User can selectdifferent
charts associated with this
item

Chart showing performance

constraints

Operating Envelope

Current operating point

View operating point history
over varying time periods
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Case Study —
Anglo American

Dynamic KPIs with End User
Governance and Business Intelligence
Capabilities Leveraging Pl AF



Date 2014-03-05
- - Site (Multiple Items) Apply
Going Bl with KPlIs e
Process Cell (Multiple Items)

EURIETEY

Values

“KPI building and maintenance was a nightmare, S e i e Dol varance suoey C L
creating a lot of frustration due to long lead times. New s s vl R i e
KPI Applications standardizes, simplifies, and gives - B R
users ability to create and manage their own KPls with o voee E S mm o
ability to perform business intelligence and analytics” - L Eam e
@ e e e
Business Challenge Solution Results and Benefits
. KPIs were onerous to create * PI System for daily/ shift totals . KPI creation from 6 to 3
and troubleshoot + Pl Asset Framework for KPIs and steps
. Configuration was complex hierarchy configuration and . One report
- KPIs were growing data extraction +  Quick rollout (30min)
«  More plants wanted KP!I * Microsoft Analysis Service «  More user control
reports tabular model to aggregate up . Flexible reporting

. KPIs were inflexible » Excel Pivot table for reporting . Enterprise Alignment

OSlsoft. REGIONAL SEMINARS S Cohitlaht 200e s oSk Lie 18]



Standardized Pl AF Structure for the Enterprise

5 Elements
E] (d CM-270 Acid Inlet Temperature & g Ag":‘ép
; i (P StdDevTargets & @ Acid Plants
-~ 6 Ta-gds B 6 Contact Plant
....... 6 Trend EE) (3 Double Contact Double Absomption
- (9 Gas Cleaning
. H . & 5 Tower Plant
Pl AF Configuration G- (@ Gas Andysi
- Structure and Values @ (9 Gas Cooling
[+J (3 Tower Plant
- Ad-hoc trends i+ [ Ry
@ @ Cooling Tower
#- @ Neutralisation Area (531)

OSlsoft. REGIONAL SEMINARS
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Use Configurable KPI Capability

« 39 Attributes

- 14 are user configurable

CM-280 Acid Inlet Temperature

| General | child Elements | Attributes | ports | Analyses | version|

OSlsoft.

REGIONAL SEMINARS

Group by Category | | Template
Filter L " Name: Targets
v Name 2 Yalue @ - Description: m
=1 Plant WACP Configuration Ttem: [ |
B | =] 50C_Status not used Categories:
B | =] StdDevTargets Range Default UOM: More>
B | E] Targetd 435 Value Type: sg
B | [Z] Design 75 TR
B |k 8 Settings... I
B | E HH 85 \Targets[TargetType
B |ElL 70
B | =] Lolo 65
B | =] Month NaN
| a |E|TargeﬁJRL hittp: {facoweb.angloit.ne rtingUiBunker [?AFServer=a

Ch-280 Acid Inlet Temperature

General | Child Elements | Attrbutes [ Ports

| Analyses | version

Fiter
| ¢ | =/ rame 2| value
= Category: <Mone>
= | =] AFPath \\acpmes \WACPsit=\Amplats\ACP\Adid Plants\Contact Plant\Do. ..
= =1 errstring cale
= =1 Format 0.0
= =1 FullTagName Viacppi.angloiit.net\S34TT522/PV. ¥
= =1 Plant WACP
= =1 sQC_status not used
= =1 stdDevTargets Range
= =1 TargetID 485
= =] Targets
@ | =] TargetURL
= =1 ValueFixURL
= =1 valueURL
= Category: User Configuration
= =1 aggregation Average
@ = < Controlstatus PI Point not found "\\acppi.angloiit.net\CM-280 Acid Inlet Temp...
= =1 DataAggregationPeriod Daily
= =1 Display Mame CM-280 Acid Inlet Temperature
= =1 DisplayOrder 148
@ m <7 DV_perGood PI Point not found "\\acppi.angloiit.net\CM-280 Acdd Inlet Temp...
# @ B | F DV_Quality PI Point not found "\\acppi.angloiit.net\CM-280 Add Inlet Temp. ..
= =1 Ignore False
@ | ] Instrument Category
= <F PV 50.844958
4+ = <7 Standard Deviation 0.7333928
= | =] uoM =C
L= <F Value 51.3514977
£ ®m | ¥ weightingvalue 3.59785033630371h

© Copyright 2014-15 OSlsoft,



Demonstration — Pl AF configuration

File Edit View Go Tools Help

78 Database [ QueryDate ~ ® @& (@ Back ) |H, Checkln %) « [2]Refresh |J New Element ~ -I New Attribute |Search Root Elements P~
" |Elements Amplats
& Elements [ General | chid Elements | Attributes |ports | Analyses | version|
- = Group by: [¥] Category Template
& Time o . eayoae |
(3, Element Searches e s I plune? DRhay Oxe
[ﬂl $® & Name |value | Time Stamp |Description alse(S Description:
B (3] category: <None> Configuration Item: [ "]
= o 1970/01/0100:00:00 e
L] ‘ =1 Point configuration - 1970/01/01 00:00:00 | Point configuration setting EIELBLEE Lﬁ i ~‘J
Value Type: Double J
B (2 category: OPM Configuration .
T Value: 0
I | ® | = actve True 1970/01/0100:00:00 | Indicate the status of the element |
L L Data Reference: | <None> -
IE| (=l category: Run
@ ‘ L] l =1 Run True 1970/01/01 00:00:00 | Equipment Run Status ‘

B (= Category: Run Expression

‘ = }élkun |True 1970/01/01 00:00:00 ;qu:nentRmStatus ]

|;| Event Frames
Library

) Unit of Measure
@ myPI

3 Notifications
8 Contacts

(Ff) Analyses

Display Order

OSlsoft. REGIONAL SEMINARS
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Demonstration — Rep

| A B c D E F G | H
1 Date
'2 Site % Process Area s site
3 ace ACP Converter & KPI Type
4 Process Cell
5 UsMmL Acid Plants
6 WSML :
Process Unit
7
8 - = Neutralisation Area (531)
9
10|
11
12| process Cell (|| Process Unit 3 = RMH
13
1 Converter Top Common 2 Neutralisation Area (531)
15 Phase A Top 3 RMH £
ig Contact Plant Matte tap hole 1
18 Tower Plant Matte pots
19| phase ALow Pressure Co... High Pressure Cooling
20
n Utilities Gas Cleaning
22 Phase B Top Tap Blocks
;: Phase B Low Pressure Co.. Gas Dehydration =
25 X :
Time Selector 13
26
27 Morning Shift for 8h / 12h shift
Z: Afternoon Shift for 8h shift

Plal] R| s | v ]| w]| x |a]| a8

TR ST

20140728
ACP Apply
All | Formatti
All
Values
e Weekly S1oDeY ;
KPI Name Design ;’:3:: Daily Variance StdDev “::"‘ o Weekly VMJ “’":""’ MTD V'n';:'
- - : :
~/TK-001 Flow 2000 217 550 300 739 5.0
- TK-001 pH (AIT-013) 700 0710 0667 500 0487 105
[=7k-003 Fiow ] 2000 1057 148 300 1042 1019
-TK-003 pH (AIT-018) 7.00 164 0706 500 163 158
- Baghouse fan 600 7.00 337 5,00 3 33
- Baghouse fan current (FA-001) 7600 5000 7961 561 6,00 348 399
- Baghouse pressure differential 300 a.oo. 291 5,00 s62) 7000 928 625
- Baghouse temp 5100 17.00 673 5,00 215 soo [ 235
- Blower burner current (FA-002) 6200 800L 7305 1105 6,00 1174 500l 7288 1033] 500 7336
- Blower flow PV 10154 1sss= 4682 300 2061 700, 7904 -2450 7.00) 7702
- Burner outlet temp (IT-007) 00 1600 6398 5,00 947 soo [ 1210 so0 [N
= Bursting disc pressure 1 0271, 100 100 -0726 100 -0859 100 -0554
~/Chiller fan current (FA-007) 8100 7.0 o[ 500 405 500 428
~/Chiller Lubrication pump (ZM-021) 7300 200 03sof 301 s5.00 360 600 115
-/ Chiller outlet temp cool‘mg water (TT-002) 15.00 7.00 127 5.00 124 5.00 0.891
I Chiller pump current (PP-001) 1569 5.00 1535 500 1573
-ICO analyser 1 9.00 -13.08 5.00 -941 5.00 -19.23
~/CO analyser 2 -14.25 5.00 -10.32 5.00 -20.23
=1CO analyser A 1428 5.00 073 500 2275
-/CO analyser B -13.08 500» -9.63 5.00 -21.73
-/ Coal baghouse fan current 6.28 7.00 6.90 5.00 7.02
- Coal Roofbin LIT13 - Ave 17.48 5.00 w5 sofill =n

4 4 b 0| KPIs /Sheetl /%3 /

OSlsoft. REGIONAL SEMINARS
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Case Study —

Leveraging Pl AF as a Data Object Model
and Abstraction Layer for Migrating from
Diverse Tags to Normalized Asset Naming



GOM PI System Infrastructure

Using Pl AF as a Data Object
Model and Abstraction Layer
to Manage Tagging and
Metadata Naming Governance

Pl Data Archive ! Pl AF
( Standardized Pl Points ] e ey o
| [Asset Codel_[well Namel_[Medium]_[Tag Bits].[Type Codel |
I Instrurmen tTag I

Business Metwork

GOM Standard
Tags and Asset
Naming

Pl Point InstrumeantTag

DhAE

Process Control Network

Local Data Collectors STEM
Pl Server

Retention of
Original Tag
and Asset
Naming as
Required for
MOC

| Pl Point InstrumentTag

Contrel Systams NIRRT ENTE F1 control Systems Control Systems

OSlsoft. REGIONAL SEMINARS oot 20iate oSl e 24]



GOM PI System Solution

PI WebParts on Microsoft SharePoint
Refresh Er = Analytics and Modeling

Custom Jom
. PI System Tools

Appllcajclon n = e PI ProcessBook
Pl DataLink
PI Coresight

LOW Other

o
o -2
A3
e
B
o & ik
i e
[="
P T

Life of Well Info Performance PI Data Archive

Bottom Hole Estimates
Pressure

© Copyright 2014-15 OSlsoft, LLC. [4S)
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An Enterprise Real Time Data Infrastructure

ments » to Wherever your data

needs to go

Enterprise
Infrastructure

Wherever your data
starts

Assets Assets Assets Assets

OSlsoft. REGIONAL SEMINARS
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\ Marine Fleet
Condition Based

Monitoring
at Marathon Petroleum

Company

Presented by Joshua Schaublin Potroloum Company -
V
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Fuels Value Chain Integration

QO 0 0O 0O

Su pply Reflnlng Shlpplng Marketing

Value Add
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f .Y\ Marathon
MARATHON /& Petroleum company LP

Condition Based Monitoring

Josh Schaublin
Adv IT Systems Integrator

Know what's below.
Call 811 before you dig.

¥ ]«




Agenda

B Marathon Petroleum Overview

B Marathon and PI

MPC Marine - Condition Based Monitoring
Pl System

Business use of The Pl System

Results and Benefits

Dashboards

Conclusion




Marathon Petroleum Statistics at a Glance

M Fortune 25 company B Headquartered in Findlay,
Ohio s S W
M Established in 1887 i el el -
: B Approximately 2,740 7 N S e A% dige,
B Fourth largest U.S. refiner Speedway
" Largest in Midwest convenience stores

M 2013 Revenues and other B Approximately 5,300
income: Marathon Brand /4
$100.3 billion retail outlets ' :

B 2013 Net income attributable
to MPC:
S2.11 billion

B Employees: ~30,000

MARATHON
®




Marathon Petroleum Corporation and Pl

M P| System License since mid 80’s
= 2nd ever Production Pl server in Cattlesburg

B Current Usage
= 7 Refineries
= Terminal Visualization
= Terminal of the Future
= Marine Vessels

M 1.1 million Pl Tags

= Refinery ~715,000
Terminals ~200,000
EA&S ~140,000
SD&P ~35,000
Marine ~15,000

MARATHON
®




Terminals, Transport and Rail
M 63 owned and operated,
two part-owned and non-
operated and approximately 60

-
- "%‘;55 third-party light product
= = sl . . .
8 - -
o 50 e ﬁzﬁ% terminals ('gasolme, diesel,
SN Tl kerosene, jet fuel)
= S
L B 18 owned and operated and
= ) = B . .
- O N - Light Product Terminals elght thlrd_party asphalt
3 T .o = MPCOwned terminals
= e e = &  part Owner
RS = = 3 Third Party
=5 R Asphalt/Heavy Oil Terminals Ml 170 owned transport trucks and
. w8 \\pC Owned .
et = Third Party 262 transport loading lanes
Water Supplied Terminals
— IC‘T""SL‘"*' B 2,165 owned or leased railcars
nian

As of June 30, 2014 Refineries




Marine

M Large private inland petroleum
products barge fleet

M Operationsinclude 18
owned/leased inland waterway
towboats and 184
owned and 16 leased barges

M Charters additional equipment
for brown and blue water
movements

B Transports crude, light
products, ethanol, feedstocks,
and other specialty chemicals

®

i




Business Challenge / Project Overview

B Condition Based Monitoring:

= This effort is expected to reduce extended downtime of equipment due to
equipment failure, reduce costs for failure by having better information available,
increase mechanical availability, enable a safer working environment, and improve
efficiency of the Marine work force.

B Project Scope

* Marine vessels * Marine Repair Facility
—Engines — Waste Water
—Gears Treatment Plant
— Generators —Thermal Oxidizer
—Steering —Maintenance Float
—Ship Service —Tank Farm
—Tank Alarms —Boiler house




Project Progress

=" Marine Repair Facility
—Cleaning Dock
—Tank Farm
—Waste Water Treatment Plant
—Boiler house
—Thermal Oxidizer

= Currently nine vessels implemented (~¥400 data points per vessel)

—M/V Speedway —M/V Detroit
—M/V Cincinnati —M/V Kentucky
—M/V Ohio Valley —M/V Marathon
—M/V Nashville —M/V Map Runner

—M/V Paul G. Blazer
—

MARATHON




The Pl System Architecture Overview

M Pl Interface for Modbus Ethernet
= Leveraging the buffering capability

Pl ProcessBook for viewing graphical representations
Pl DatalLink for data analysis
Pl Notifications to identify system outages

Pl Coresight for future mobile analysis

Pl AF for future analytics




MPC Marine Use of the Pl System

B Preventative maintenance potential

B Updates existing alarm panels

M Fuel burn metrics

M Historical data for incident investigation and trouble shooting

B Move workforce from data capturing to data analysis




Results / Benefits

M Leverage previous initiatives to provide network access to the Marine Fleet

M On average 7% of the CDM data being pulled over the network was being lost
when vessels traveled during bad weather, under bridges or through locks.
This issue has been mitigated by placing the Pl Interface for Modbus Ethernet
on the vessels to buffer data that would be otherwise lost.

B Reduced downtime and increased mechanical availability through better
understanding of equipment performance

B Enable safer working environment by reducing unnecessary equipment
maintenance

B Overall efficiency improvement with the workforce




Dashboards — Marine Overview

Marine Condition Based Monitoring

.ﬂd—
MAR.“E MRF And Fleet Overview

TRANSPORTATION

Marine Repair Facility Fleet Overview

MRF Tank Farm in Progress - MV K M/V Marathon M/V Detroit
MRF Waste Water Treatment Plant MV Nashville In Progress - M\ F|'| | MV Ohio Valley |

MRF Lower Cleaning Dock M/V Louisville M/V Texas City
MREF Upper Cleaning Dock M/V Garyville M/V Catlettsburg
MREF Boiler House M/V Robinson M/V Map Runner M/V Kyova

MRF Thermal Oxidizer M/V Canton M/V Galveston Bay




Dashboards — Vessel Overview

Cincinnati [MRFFeetmenu] sip overview |  Engees | Gererators |RecuctonGears]  Swenng | Taokievens | spserwce | 10wy | e |
Overview e ‘
Alarm OFF
® Overall Alarm Status: ) Tank Levels and Alarms
@ aiarm on E YAALR
@ o PME SME 4 TL Overall Alarm: @
L) Ergne Overhed W Overnmd Mxss :\:’:"l Funl Tark Lavosd Ay :.b" Fust Tark Lovel A
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Summary

M Innovative method of connecting real-time business data to end-users and de-
silo business systems to a single platform.

M Leveraging past expertise within Marathon Petroleum and the industry to
benefit the Marine organization

B Continuing to learn, adapt and utilize new technology

() :
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Joshua Schaublin

« OJSchaublin@MarathonPetroleum.com

« Advanced IT System Integrator
« Marathon Petroleum Company LP
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devon

The WITSML Service
For Devon Energy

WITSML/>"
A WITSML Compliant
Real-Time Drill Data
Management System
Presented by Rick Howell, Devon Energy @lﬂngﬂm

Shaun Wright, Industrial Evolution
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Agenda Ll
* About Devon Energy e, d
« Challenge — Problem(s) to Solve ‘E%"‘mzm"’i £
Pl System based WITSM Solution el

* Progress and Future Plans
* |llustrations

« Case Study Summary
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About Devon Energy devon

* One of North America’s leading independent producers of oil and natural gas
* Engaged in exploration and production

» Corporate headquarters in Oklahoma City

* More than 5,000 employees

e  Member of the S&P 500

* On Fortune magazine’s 100 Best Companies to Work For list each year since
2008.

~
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Devon Today

* Q3 2014 net production: 640 MBOED®

* Deep inventory of oil opportunities
—Top-tier Eagle Ford development
— Strong Permian Basin position
—World-class heavy oil projects
—Upside potential in emerging plays

« Strong liquids-rich gas optionality

« EnLink ownership valued at =3$8 billion

—Additional midstream value in Access Permian Basin
and Victoria Express pipelines B4

Eagle Ford

(1) Excludes non-core divestiture assets. .
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Drilling Data Management

*  What is WITSML and what is it used for?
— Industry Standard focused on protocol for subsurface data — Depth as primary dimension
—  Wellsite Information Transfer Standard Markup Language

— Based on the WITS (Wellsite Information Transfer Specification) from the 1980s using XML
instead of binary files

—  Oiland Gas upstream companies use WITSML to standardize data definitions between
themselves, drilling contractors, vendors and regulatory agencies

. Why we need it
—  Many systems are reliant on immediate and up-to date down-hole and related top side information
« Drill operations management: drill bit conditions, revs, torque, bit pressures, down-time
* Reservoir management: rock type evaluation, oil, gas, and pore pressure management
*  Production planning: reservoir production estimates
« Drill fleet management: time on site and availability
+ Safety: mud, cement, casing, operations intensity

. Requirements
—  Systems integration and interoperability
— Reliable, high quality real-time data collection, storage, and utilization
—  Standard format (WITSML)

OSlsoft. REGIONAL SEMINARS
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Challenges — Decrease Time to First Qil, Safety, & Costs
Capture “high fidelity” Data for Complete Well Data Set

 Drill Phases
— Plan new well
— Set-up and commence drill operations
— Sustain and manage drilling until full completion
— Change status to cap or produce

 Challenges
— Vast amounts and types of data from and to different systems
— Missing information
— Out of date information
— Information in many different locations
— Lots of manual work that needs to be digitized
— Difficult to follow life-of-well cycle
— Need to search and report on time stamped dynamic and static data (eg time and depth)
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Pl System Based WITSML Solution

Use Pl System to gather, validate, normalize and manage real-time data
Use PI AF to establish system over-arching integration framework:

— Integration with mud, surveys and BHA data through WellView

— WITSML data is available through the Pl AF elements

— Data from other sources, such as SQL and Oracle databases are also made
available through Pl AF elements

« Make extensive use of Pl AF templates, particularly well templates

« Automate as much data management as possible, eg. WITSML provider
selection, addition of new wells, tags and even mnemonics not in template

« Use CoreSight and EventFrames to manage data availability and reporting
« Maintain WITSML compliancy
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Data Flow

[ 00 e G0 e s )

»-9

Data Provider Server Hosting the
Data and Web Servers Industrial Evolution
WITSML Service

Operator (ie Devon)
Pl Servers and PI
AF Server

Wellsite

Running

Pl DataLink,
ProcessBook,
Coresight, or
webParts
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Example - Element in Pl Asset Framework
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Progress and Plans

 Progress and plans for the future
— System is in production at Devon Energy
— Currently interfaced to 30+ rigs and 2 distinct vendors, NOV and Pason
— Automatically creates Pl AF elements, Pl AF attributes and PI tags
— Automatically creates Pl AF attributes and PI tags for new mnemonics
— Integrating Pl Event Frames to organize data
— WITSML output interface

« Demonstration and Discussion
— Slide 1 utilizes PI DataLink Microsoft Excel spreadsheet
— Slide 2 utilizes an element relative Pl Coresight graphic accessing Pl AF
— Slide 3 utilizes an element relative Pl ProcessBook graphic accessing Pl AF
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Example - Depth
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Example - Drilling Data in Coresight
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Example - Drilling Data in ProcessBook

P1 ProcessBook - [Dally Drilling Report] =[] >
‘ffEle EdR Yiew Insert Jook Draw Arrangs Window Help -® X
R =0 = A R=F-1 Y= & = e = = =T L | o
IR AN D5 O 0l ) S e | == |= = =5 |
t Elemment Relative Display g X -

CURRENT DRILLING REPORT
RIG INFORMATION
[Seach faazt | & Plot-0 Plol-0 .
2| 5 ; RIG ACTIVITY Drilling
Elementsz of Interest AUTODRI-LER $TﬂTU$ To ue
Group by: [ Template ROTARY SPEED 450.554 RPM

[ 2 ~] ROTARY TORQUE 81.181 LBf
T ool HOOK LOAD 19649.5 kLE
n| F REALTIME &'WITSML TEST WELL 128 | Ea&(E Posrrn" g?{;ggn FT{H?E
®| [ AEALTIME &WwWATSHL TEST WELL 124% LIFT MOTOR STATUS lil'ot Enabled
| G AEALTIME &wATSHL TEST WELL 125
® (3 REALTIME &wITSML TEST WELL 128 BIT INFORMATION
=) T AEALTIME &WITSHL TEST WELL 1275
| () REALTIME & WITSML TEST WELL 1284 BIT DEPTH 7656.5 FT
S e o o WEIGHT ONBIT iz s

BIT BOUNCE G0.5037 HZ

=| 5 AEALTIME &WATSML TEST WELL 132+ BIT STATUS Off Bottom
®| [ REALTIME &WWATSML TEST WELL 1334
| 5 AEALTIME & WITSML TEST WELL 128% MUD INFORMATION
®| [ REALTIME &%WATSHL TEST WELL 139+
3| F AEALTIME & WITSHL TEST WELL 145 MUD WEIGHT IN 9.8 KLB
| [ REALTIME &wITSHL TEST WELL 1413 MUD WEIGHT OUT 0.0 KLB
S e s e S vt I e e
®| [ REALTIME &£ WWATSHL TEST WELL 143 .
| G AEALTIME &wWITSML TEST WELL 148% TOTAL GAS 413.979 M
E A RFA TIMF & TSl TEST WIFI 1 145 = |5
KIS o < [+

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.

~
58J



Pl System WITSM Integration Improves Drilling

% vew G Tok ee

Performance
The Pl System and in particular Pl AF provided a Bl s ot
foundation to enable integration of real-time drill — 2

site data including WITSML sources. The resulting devon
solution is enabling vastly improved drilling
analytics, visualization, and collaboration resulting -

in improved drill fleet optimization, costs, ROP, @I“nuﬂm

safety, and reduced time to first oil. ——

Business Challenge Solution

. Develop infrastructure for acquiring Used the Pl System as an integration &

one second drilling data to improve applications infrastructure and the EA

analytics and visualization o
. . + Developed a WITSM client interface
. Diverse data sources, many using for PI System (by IE)

“WITSML” which is not standard
between providers

. Desire to have a complete real-time
data set for wells from drilling,
completions, to production

* Developed PI AF model with heavy use
of well templates

+ Used Pl PSA for WellView integration

Results and Benefits

System is operational on 30+ rigs,
expanding to drilling fleet

Real-time drilling visibility of current
depth vs planned

Engineering access to real-time data
with improved SME collaboration

Optimized drilling schedule
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Please wait for the
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asking your question

Please state your name
and your company
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Real-Time Data Supervisor

Devon Energy
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Pl Connector for
CygNet

A U el

Presented by John Miller CSE ICON v
John.Miller@cse-icon.com Weatherford
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Background

ALt CSEicon

D 4

Weatherford
CygNet is a powerful enterprise class CSE Icon is the largest CygNet SCADA
SCADA system which collects operations Integrator in the US.

data, including numerous types of

attributes for each data point. CSE Icon has been integral with OSlsoft to

create the smart connector from CygNet to

Many companies would like to bring their the Pl System.
CygNet data into their Pl Systems and PlI
AF for enhanced storage, archiving, CSE Icon worked together with OSlsoft to

analysis, and reporting. create requirements and beta test the Pl

Connector for CygNet on our CygNet and
Pl System development servers
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Why the Need for a Pl Connector for CygNet?

Existing Interface Choice
* Only offers collection of current point value
* Previous OPC methods were problematic

« Has issues with scalability and performance

« All Pl System points must be manually created
* Meta data must then be manually exported

« Both these processes are incredibly time consuming in terms of both schedule and
budget

« Inability to perform advanced analytics, visualization, and reporting on Cygnet Data
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Simplifying Integration and Data Structures

Pl Connector for CygNet

’ Filter by
/ CygNet Facility ID

Waiicia Data ,\ENOEDE

’ |

( Automatic

Pl Point
Creation

Automatic Pl AF Structure Creation
and Synchronization

S
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CygNet Connector Advantages

« Collects Point State (High Alarm, Unreliable, etc.)

» Collects Base Status (If customer wants to export tag status)

» Collects CygNet Facility Attributes (Meter Descriptions, Routes, Field, etc.)
» Collects CygNet Point Attributes (Data Descriptions, Alarm Settings, etc.)

» Filtering CygNet points by Facility ID and UDC
 Automatic Pl Point Creation
 Automatic Pl AF structure Creation

« Can run from CygNet server, Pl Server, or independent server
« Data travels over a static port and communication is firewall friendly

* Opens up the CygNet SCADA to the “Power of the Pl System” and Pl AF for
enhanced analytics, visualization, and reporting
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CygNet Data Structure Pl AF Structure

D Pmperties for UON_MAR.OPCIS:MN(!)1—1 H_M1 - NPDC-0SIPISA3D Demo_OPCIS_DB - PI System Explorer {Admi
File Edit Wigy =] Tools Help
General T
I M Database [T QueryDate -~ (O @& [ Back 0 [E, checkIn %2 « [£]Refresh | (F New Elsment ~ =1 Mew Atkributs |
Facility IUDN_MAH OPCIS::kMMO0T-TH_k1 Category IGENFAEI Elermnents UCR_MAR.OPCIS: :MRO01-1H_M1
D escription IDangeI TH e S g 32:,E:Egiggzigg§';:)‘u (| seneral I Child Elements — Attributes IPnrts I Analyses I Version I
T . o - Group byt [ Category [ Template
Type |Meter Run I ACS Appl | I B (G UOM_MAR,OPCIS: HADOZ-2H_M1 o o - |
-
Facility Link [JON_MAR.OPCIS:MNOOTTH @ LON_MAR.OPCIS: HADDZ-2H_TS
(£ UON_MAR.OPCIS: HADDZ-2H_TE 7t m . & |;|
Deszcription I B (G UOM_MAR, OPCIS:HHADDZ-3H =
Filter Attributes <Al =1 7 Active Bl ) UON_MAR, OPCIS::HADDZ-3H._IM1
EH- (F UOM_MAR, OPCIS: i HADDS_M1 ]
Attribute Description Value | ;I G- (G UOM_MAR,.OPCT A004_T1 =
facility_tableS | Analyzer Type E g P ool s } |
Facility_table11 | Owner B Lom M .OPCIS::MNDmiH = = Attra iwilliams/Dangel CRP i
Facility_table15 | FAD Dangel Pad B &3 = =1 Attr10
facility_table16 | Resevair MOO1-1H_M1_PRDIFXIN | | =1 At
Facility_table17 | Operator/Forman Crrilling Appellation Cormpany MMNOO1-1H_M1_PRSTAXIN
— MNO01-1H_M1_QTEASDCR m =1 Atbriz
Facility_table18 | Froperty MNO01-1H_M1_QTEASDRY —
facility_table19 | Route Ohio Route MMOOL-1H_M1_RTGASDIN B | =] Attrl3
Facility_attr10 Feature 1D MROOL-1H_M1_TPGASKIN = =1 Attrid MMOO1 - Dangel
. MMOO1-1H_M1_MTEATRIM
Facility_attrl1 GO Source =
— B PMOO1-2H = =1 attrls |
Facility_attr12 Contract #410 B L MMOO1-2H M1
Facility_attrl3 Tank Farm B (5 i MMNOD1-3H = =1 Attris
Facility_attr14 PadID Desc MMNO0T - Dangel G (G UON_MAR,OPCIS:MNOO1-3H_IM1 = AEF1TF
facility_attr15 | Tank Height (ft) Bl G UON_MAR, OPCIS::MNOO1-4H
P . [E: ) UON_MAR.OPCIS: :MNOO1-4H_M1 = Attr1s
Facility_attr19 Compary Statail B G USN_MAR.OPCIS: (MNO01-5H
facility_attr20 | System/Division Appalachian B () UON_MAR.OPCIS: :MMO01-5H_M1 = | =] Atrie
Facility_attr21 Area Marcelus - @ UON_MAR.OPCIS::MNOD1-6H 5] =1 Attez0 appalachian
. B (G UOM_MAR.OPCIS: :MMNOO01-6H_M1
facility_attr22 | Lateral rh e e man T Rann T = m | =] Azl Marcellus
facility_attr23 | Span =
= B | =] atrzz
Fieferen EE G
. . vent Frames = =
‘ Updated 10/3/2014 21:56:48 UON-5LA-MAR-CY G Administrator ’7 Devices | Points |‘ 2
|§; Library B | =] Attre4
Audit Histary Previous Mext Close |m Dol e o = =1 Atkr2S
— [T Anaty T =

UOM_MAR,OPCIS: i MMO01-1H_M1 Modified: 11/4/2014 11:35:39 AM, Version: 1/1/1970 12:00:00 AM, Revision 1

OSlsoft. REGIONAL SEMINARS



Leveraging Pl AF Asset Based Analytics & Aggregation to
Provide Flexible Analytics & Visualization

PI ProcessBook - [ Display #1
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CygNet Alarms Analytics, Visualization, &
Reporting in the Pl System

Alarm and Event Status

Gathering 1 Gathering 1

Asset *  Start time Duration Area Well Meter PAD Route Status

StartTime 10/10/2014 10-Oct-14 00:07:51 @  00:03:00 Area 1 02-1H_M1 Pad 2 Route 1 High Flow Rate

EndTime 11/5/2014 10-Oct-14 00:07:51 @  00:03:00 Area 1 02-3H_M1 Pad 2 Route 1 High Flow Rate

Duration | 50s. 10-Oct-14 00:56:48 @  00:01:59 Area 1 10-1H_M1 Pad 13 Route 3 High Flow Rate
10-Oct-14 01:22:52 @  00:02:59 Area 1 02-1H_M1 Pad 2 Route 1 High Flow Rate
10-Oct-14 02:14:51 @  00:02:09 Area 1 WZ2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 02:25:33 @ 6 10:48:02 Area 1 WZ009-1H Pad 11 Route 3 Low Casing Pressure
10-Oct-14 02:27:34 @ 6 10:46:00 Area 1 09-1H_M1 Pad 11 Route 3 Low Flow Rate
10-Oct-14 03:06:50 @ 0 0:14:01 Area 1 10-1H_M1 Pad 13 Route 3 High Flow Rate
10-Oct-14 03:24:48 @ 0 0:06:01 Area 1 10-1H_M1 Pad 13 Route 3 High Flow Rate
10-Oct-14 03:48:57 @  00:08:23 Area 1 W2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 03:59:15 @  00:11:51 Area 1 W2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 04:45:19 @  00:01:32 Area 1 WZ2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 05:13:52 @  00:02:58 Area 1 02-2H_M1 Pad 2 Route 1 High Flow Rate
10-Oct-14 05:17:36 @  00:01:58 Area 1 Wz2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 05:29:13 @  00:13:42 Area 1 W2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 06:16:54 @ 0 0:02:11 Area 1 WZ2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 06:24:59 @  00:06:16 Area 1 Wz010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 06:33:03 @  00:01:48 Area 1 WZ010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 06:43:03 @  00:02:06 Area 1 WZ2010-1H Pad 13 Route 3 Low Casing Pressure
10-Oct-14 07:25:51 @  00:03:00 Area 1 02-1H_Mm1 Pad 2 Route 1 High Flow Rate
10-Oct-14 07:44:51 @ 0 0:04:04 Area 1 WZ2010-1H Pad 13 Route 3 Low Casing Pressure
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Leveraging Pl AF and Microsoft Bl for Greater
Insight to CygNet Information
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i | | [ | (el |:!
HaG ML | || R

CI TN - m -J o1 M1 ﬂ oarro- 02008 ans
Gamering | i B

Flow, Pressura, and Temperature

23 MCF WA L
MACF

2 288BBBZ88888 1888882888882 8¢8¢88¢8
. SRR AR R R R R R R AR R AR R
5 Eiirrziifsziiiirzafiisaziiis:

=] ~N ~N ~ ~ ~N
2 REISITEENSITRNRIITEENIINEAIEE
s 99359 99555 %9385 9%53% %9853
;6 = Diff. Press, =——Static Press, Gas Flow Temp = Gas Flow Rate =—Produced Gas Volume
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Customer Perspective.......

“The CygNet-PI Connector opens up new choices for Statoil.
Previously, the process to export CygNet data in the Pl
System was very cumbersome — which made it cost and time
prohibitive. The Cygnet-Pl Connector allows us to quickly
export not only the data points but also the valuable meta
data from CygNet directly into the Pl System, straight into a
Pl AF structure. Once in the Pl System, the analysis and
reporting options are at our fingertips.”

Matthew Fleharty, SCADA/Automation Lead, US Onshore, at Statoil

N
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A “Best of Breed Model”: CygNet & the Pl System

Excited about the Cygnet Connector

7\

Opportunity to address current pain points

Ready for use...continuing to evolve features & functionality

CES-Icon Ready to Engage

Come Visit us at the CSE-Icon Table Top for a Demo
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Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

D
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John Miller

VP Operations
John.Miller@cse-icon.com
CSE-ICON
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q Using Pl 2014 for Advanced

Analytics and Visualization in the
Drilling of Oil and Gas Wells

Presentations

(Highlights from the UC2014 EMEA Talk)
Drilling and Completions with Real-Time Operational Intelligence

Presented by Ken Startz — Marathon Qil aNWY
Marathon Oil

© Copyright 2014-15 OSlsoft, LLC.
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http://www.osisoft.com/Templates/item-abstract.aspx?id=11532

Agenda

« Brief Update on MarabDrill ™™

* Using Pl 2014 for Drilling Performance Analytics

« Concluding Remarks

S
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Data Workflow — Collaboration & Guidance at the Drill Site

* = |
* — . . o n-q"qavin.‘!ﬁ‘t":,-.‘!‘ i
E §Sas TIBC2 Spotfire

 »

!W ml Pl Syster?‘ Server
' ‘ Pl AF 3‘014

Houston Tower

" MaraDrill™ Mobile Rig-site
A Network Architecture

Woodford Rigs MaraDrill™
Pl Tags

Pl System Eiblbrer

Event Frames

DatalLink

OSlsoft. REGIONAL SEMINARS
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Common Drilling Data Tags
Engineering Units

ROP = Rate of Penetration — Ft / Hr
WOB = Weight on Bit — K Pounds
RPM = Revolutions per Minute — RPM
Mud Flow Rate — GPM

Torque — kFt*Lbs

Need 1 second time stamp resolution!

OSlsoft. REGIONAL SEMINARS



Importance of <1 second data

N WA B S .. dl T N B T

« Szcon d Dati

MaraDrill™

W HMSE(18) v + v

7/20/2012 10:59:57 PM 7/20/2012 11:00:27 PM

10 Second Data

Other vendors

M HMSE (108) v + v

7/20/2012 11:00:05 PM 7/20/2012 11:00:35 PM

20 Second Data

Rig Display

W HMSE (208) v + v

7/20/2012 11:00:06 PM 7/20/2012 11:00:35 PM

OSlsoft. REGIONAL SEMINARS

7/20/2012 11:00:57 PM

7/20/2012 11:01:05 PM

7/20/2012 11:01:05 PM

7/20/2012 11:01:27 PM

Time Stamp (1s) ~

7/20/2012 11:01:35 PM

Time Stamp (10s) ~

7/20/2012 11:01:35 PM

Time Stamp (20s) ~

7/20/2012 11:01:57 PM

7/20/2012 11:02:05 PM

7/20/2012 11:02:06 PM

7/20/2012 11:02:27 PM

105.00
93.00

u
8
8

HROP(ts) v + v

7/20/2012 11:02:57 PM

105.00
94.00
83.00
72.00
62.00
51.00
40.00
29.00

BROP(I0S) v + v

18.00

7/20/2012 11:02:35 PM 7/20/2012 11:03:05 PM

7/20/2012 11:02:35 PM

105.00
96.00
85.00
79.00
71.00
62.00
53.50
45.00
36.00

BROP(IS) v + v

7/20/2012 11:03:05 PM
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Pl Coresight — Stick-Slip Identification- eagle Ford Rig

Eagle Ford Rig

o | pi a]]
08 pst “1.0974 Pt

3.5E+05

158405

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

Stick-slip
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oresight View with XML Data Export

@) P Coresioht )
homepage

[

Home B

EagleFord H&P 463 W (R

a

M » @ MPS2725.mnetcom
M » @ mps3oag
M » @ MPs3317.mnetcom

Cart

MaraDrill Home

MaraDri™ Home W <tor Position
N Barnhart EF 211 M-25112658 1.4151
Ft
Depth Torque WOB 28.359 klbs Mud Flow
1977 Ft - 50934 GPM
25,000 = % 1,000
20,000 . 5 500
15,000 o = s00
o) H
10,000 00
5,000 ) ” 2
o T
o & 0
Name Value Units  Average  Minimum  Maximum  Trend  Description
MD_pid1GEPY_HP_263 soa7e 25t s34 02085 3635 ee—r—
MD_pidZTEPV_HP_463 78191 b5t 310526007 53705 13Ea0s Torsonal 7Y
MD_pid3HEPV_HP 463 ss01s o5t s13268.05 1714 704945408 | e 29
MD_pid4HMSE.PV_HP_463 11617E+05 PSI 22153E+07 2820 19462409 HMSERY
® MD_DYNROP.AV_HP_4cl| © MD.DYNRPMPV_HP4E3 | & ‘ ©  MD_DYN.TORQUEPV_HP_463 | = MD_DYN.DiffpressPV_HP_463
12011 64822 91125 KFt-Lbs 45135 PSI
600 300 250 30 1,000

L™ s’ g

Tas™  Tar' w2z’ st hag

3/15/2013 1:50:04 P

s e Mzt et e

Ts1 T

Tiis7

Enables integration with WellView data
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Custom Spotfire Interface

Import from Pl Coresight Data or Manual Selection

@© Pl Ul Template v6 (Coresight) - TIBCO Spotfire

=8|
Fle Edt View Inset Tools Help
B-EFQE- &% =R DHdge FBrEdk-riie-@OMNEMNEY B 4 BEOBER
“ = Control Panel
Estimated Number of Comments. View Pl Data Table >> =
Records to be Retrieved
1036812 Go To Power Curve Analysis >>

Step 1 - Select Rig: ol sown cir to selectiunselect mutipie items)

MarabDrill™ MmNy
m— Marathon Oil
Step 2 - Select Time Frame:  stritime Time Interval
Ena Time

Step 3 - Select Tags: (Hoid cown cir to selectiunselect muitiple items)

MaraDrill™ State Hydrautic Tags Manually Entered Parsmeters

Dynamic Tags

% Bi Press Loss,
nnuiar Velocity

Shae
Press Button to Import parameters from Coresight (File Efibort) 0,
E=] Fluid =t Angle =l

PID Loop 1 PID Loop 2 PID Loop 3 PID Loop 4
Gravitational EAlarm HI Torsional £ Alarm LO HISE 5P Limit LO
Gravitational E.Alarm LO Hydraulc £ Ratio HMSE Alarm HI
Torsional E.Ratio Hydraulic £.5P HMSE Alarm LO
Gravitational E-Ratio Torsional E.SP Loop 3 Kd HUSE PV

Step 4 & 5 - Press Buttons to Run Query and Load Data:

Online 4400f 440rows | Omarked | 45cofnns | pipoint (Pivot)

Enables integration with PI data from PI Coresight Guided analytics

OSlsoft. REGIONAL SEMINARS
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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

SEpiddSP |+ +

OSlsoft. REGIONAL SEMINARS

ucs ~ + -

Rock Strength Profile by Formation

25000

20000

15000

Marking:
W Marking ~

- Marker by:
{Row Num... ~ + =

Color by
Formation ~ + =

M Basc Last Salt

1 M Broom Cresk
— [ charies
[[lDakota
[ False Bakken
W Greenhom
W Kibbey Lime
L4500
[CLsoon
[ILodgepole
mmE
[ Mission Garyon
[HMewcastle
[ Pierre Shale
W Pine Salt
WPriper
M Ratcliffe
WRierdon
W Spearfish
W switt
W Tyler
mues
Shape by

{Mone) -~

@ Al values
Size by:
{Mone) -~

FOOO 8000 000 10000
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Days vs Depth Curves for MaraDrill™ Rigs
Black = MD, Teal = No MD

4 % DvD Curves

e Days vs Depth Curves for MaraDrill™ Pilot Rigs
Bivewuenen s savie s
Select Rigls)  [HELVERCH & PAYNE 483
Color By: 7 ROT z SLID C"béo ’:,,,"
o ; MGONZALES
M KENEDY
[MPLEASANTON

|RiG
|WELLNAME

Trellis Rows By:
RIG |
OPCODE P

Trellis Columns By:

RiG | o
Ei
PHASE "

Trellis Pages By: )
[county H
RIG o
PHASE g oo
*"Suggested Trellis Combinations™" g
Rows by [Columns by] Pages by 12000
Trollis1| - | OPCODE_[PHASE(ERIG)
Trellis2| — | OPCODE | RIG
Trells3| — RIG__| OPCODE X
Trelliz 4 | OPCODE| _RIG PHASE Logistc raression cuve
TrellisS| RIG | OPCODE | — s
16000 ‘\~
19000
.
20000 ‘\‘
Power N,
et P N
o 1 2 3 4 § & 7 8 5 w0 owm o oum on o 1 2 3 4 & & 7 8 9 mom o ouon

CUMULATIVE DAYS_CODE ~

OSlsoft. REGIONAL SEMINARS
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Driller’s Display in Dog House

Mo A

ore

R L LT |

Rig Number : R89565 Well Name: W4646 BitDepth: 0 Depth: 56.5556

g

Moderate Vibration

rpm

Depth Inclination
T T R e S e Sos Sl 5656 7582

!

PlotVs Time _ ® JED Plot Vs Depth Range: Min

WOB Trend (Plot Vs Time)
Ti001
10008
10006
10004

10002

1000 F
re998
t9996

9994

I

re99.2

v v N v v v v v v +-999
10637PM  10638PM  10639PM  10640PM  106:41PM  106:42PM  10643PM  106:44PM  1.06:45PM  106:46 PM
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Continuous Improvement in Rate of Penetration (ROP)

1,500 -+
<,
1
a)
=
L
%1,000-
x
(&) Ft/Day  TD
o 500 Competitor 1,020 16,483
© Average
o MRO Average 1,450 17,297
Z
O_
S8 8§858§888508388888838
ggseeassggeesiwddddodd
g;oomu.—:;’_lzon.n:ml—>§><>—
=

Company (Number of Wells)

1Competitor Data Source: IHS — Drilling Wire; Wells drilled 2013 YTD (Oct) across Karnes, Wilson, Bee, Atascosa, Live Oak, McMullen, Gonzales, Lavaca and Dewitt
Counties; Includes companies with at least 10 wells (AXAS, BHP, BHP, CHK, COP, CRK, EOG, FCX, FST, Geosouthern, HUNT OIL, MUR, PVA, PXD, PXP, Sea Eagle

Ford, SFY, STO, TLM)
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Eagle Ford Drilling — Spud to Total Depth

30 -

N
o

Spud to TD (Days)?!

[
o

20114Q 20121Q 20122Q 20123Q 20124Q 20131Q 20132Q 20133Q

Note: Spud to TD Days: MRO-op wells, excludes pilot holes and wells with intermediate casing.
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Agenda

« Brief Update on MarabDrill ™™

« Using Pl 2014 for Drilling Performance Analytics

« Concluding Remarks

>

© Copyright 2014-15 OSlsoft, LLC. {Ke]0]
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Drilling Performance Analytics

Minimizing the cost of and time to first production

* The Problems we are trying to solve:
— What are the sources of drilling idle time?

— Which company and crew are best-in-class and why?

— Which rigs are our top performers and why?

Improve drilling performance and optimization with
improved drilling analytics and visualization with
real-time data and information in context

N

© Copyright 2014-15 OSlsoft, LLC. [EEe)H
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Pl AF and PI EF for Drilling

* Rig
— 20 to 30 Measurements — 1second (or less) resolution (Pl System tags)

File Edit View Go Tools Help
i We” T Database [% QueryDate ~ O @& | Back () |H, CheckIn ¥) ' [#]Refresh ||
— Dirilling 3 to 4 weeks Elements HP 420
. 5 Elements General | Child Elements
— Completion 2 months B & Eage Ford
...... g Name:
""" @ Hp_451 Description:
------ G Hp_452
¢ PI AF Elem ent | . & He_455 Template:
P e @ Hp_358 Categories: Rig
- Use for the ng ...... & HP 460 .
...... g Hp_473 Default Attribute: |<None
""" @ Hp_478 Extended Properties
- PIlIEvent Frames | _ ) =

— Use for the Wells
— Each parent Event Frame is a Well

OSlsoft. REGIONAL SEMINARS oot 20iate oSl e 92]



Rigs and Wells

AF Element

Drilling Rig 1

[z

e At Teosties [pur |

3 X
1 e Cefutvin al-
G T
s o et =
s eane atane
B
P

OSlsoft. REGIONAL SEMINARS

Event Frames

Event Frames

| ‘ = well 1 f—o 2411:41:12 | 4/1/2014 2:00:00 AM 4/25(2014 1:41:12 FM
= sliding | 0:12:00 4/1/2014 2:40:00 PM 4/1/2014 2:53:00 PM
------- =i Rotary ... | 4:40:38 4{1/2014 3:33:45 PM 4/1/2014 8:1%:23 PM
—isidng | 4{1/2014 5:23:04FM 4/1/2014 5:51:34 PM
= stick-5lp || 0:03:30 4{2{2014 5:53:00 AM 4(2/2014 6:02:30 AM
------- = Sliding | 4/3{2014 3:42:00 AM 4/3/2014 4:02:33 AM
—Rotary ... || 8:10:25 4[4{2014 1:33:23 AM 4/4/2014 9:43:49 AM
= stick-slp | | 0:00:51 4[5(2014 3:33:45 FM 452014 3:34:36 PM
------- = Sliding | 0:22:01 4{12/2014 10:41:10 AM 4/12/2014 11:03:11 AM
....... bl licline [ Ae1mena 2Man1aR.21.75 AM aManniag.-sa.2a am

{ | = wiell 2 —— 24:0:00:33 4/27/2014 1:42:00 PM 5/21/2014 1:42:33 PM
— siding 0:18:50 4/28/2014 2:40:10 PM 4/26/2014 2:59:00 PM
= Rotary ... 7:40:38 4/23/2014 3:33:45 PM 4/29/2014 11:14:23PM
= siiding 1:11:30 5/1/2014 3:23:04PM 5/1/2014 4:34:34 PM
= stick-Slip 1:23:35 5/2/2014 5:35:00 AM 5/2/2014 7:02:35 AM
=i Sliding 0:23:00 5/3/2014 5:32:30 AM 5/3/2014 5:55:30 AM
i Rotary ... 8:49:59 5/4/2014 1:33:23 AM 5/4/2014 10:23:22 AM
 stick-Sip 0:11:29 5/5/2014 4:43:45PM 5/5/2014 4:55: 14 FM
= Siding | 10:an00 5/6/2014 10:41:10 AM 5/6/2014 9:22:10 PM
= siidina 0:35:04 5/7/2014 8:40:20 AM 5/7/2014 9:15:24 AM
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Major Drilling Events

CONNECTING
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Pl Coresight with Pl Event Frames Example

(:) PI Coresight %] | ‘ ‘ 5 O
e Eil s L] @ H&P_456 | W (Read Only)
New Undo  Redo Messages Help
B wpas
T Hp_ass MaraDrili™ Home Eagle Ford Well Name Depth Bit Depth | |BitDiam | | Mud Weight |
B ® Name Value Time Description Name Path Value Time Description
[P _458.-Rotatingicrew Crews s52018 516145250 HP_458-InSiips|Crew MPSIIIEMDER Crews 5152014 516185250
AR g T HP_458-Ratating|EndShift NigheShife S/15/2014 S433347 A MD Shit Mame. HP_458.InSiips|[EndShift Mps3mEDER NigheShife S/15/2014 S403347 A MD Shit Narne
B a0 HP_455-Rotating|Rig HP_458 57152014 515145250 HP_455-InSiipsIRig MPSIIIEMDER HP_458 5/15/2014 51515250
T was tip.455 Rotstngistarshit NgteShi 15204 403347 A ND S Name P 458.Inipeistartit wosssiswoess NigeShin 5157014 5403347 A MO S Name
O reasz HP_458-Rotating|WelName Well A S71520145403347 5 Vel Name HP 458 InSlps|WelName wpssszEWIOERS Well A 5152014 S463347A. Wellame
8 weass HP_458-RotatinglEventiame Rorsting 57152014 515145250 HP_458-1nSi IS 5152014 516145250
T Hrase
T wpaso Name Path Value Time Description Name Path Value Time Description
B ez HP_458.SlipstoweightiCrew MpsIIEMDER Crews 571572014 5161452501 AM HP_458.SlidingICrew MPSIEIEMDER Crews 51572014 516145250
T wears HP_458.SiipstoWeight|Enashift MPSIIIEMDER Nighthift 5152014 S4BI247AM D S Name HP_455.-Silding Encisnift MPSITIEMDER NigneShife S/15/2014 S403347 A MD Shif Narme
™ hpam0 HP_458.SiipstoWeight|Rig MpSIIEDER HP_458. S/15/2014 161452500 A1 HP_158.Siding|Rig Mps3nEDER Hp_45e 515/2004 51515280
= o szt Hp: i Nightshift 5/15/2014 5433347 Al MD St Name HP_455.Silding|tartshift MBS3IIEDERS NigheShift 5(15/2014 5403347 A MD Shift Name
= HP’A&B? HP_458.-SiipstoWeight|WellName MPSIEMDER Well A SAS0MSADIATAM  Well iame HP_458.-Silding|WellName MPSIIIEMDER Well A /1572004 54032478 Walams
- Hp 458 ipstoWei : Av HP_458.Sidi Siding 515/2014 516185250
Events & @ ® ® MD_DYN.ROP.PV_HP 458 ‘ @ MD_DYN.WOBPV_HP 458 | ©  MD_DYN Difipress.PV_HP_458 ‘ - | O MD_DYN.TORQUEPY_HP 458 | & MD_DYN.ElevatorPosition.PV_HP_458 | & HP_458|CH InSlips
0 Fi/Hr -16 kibs -6 ps 073 KFt-Lbs 9197 Fe o
Events from 5/15/2014 1:07 AM - 5/15/2014 1:41 PM o R T e = — 8 _8
i s, n
P (® HP 458-Rotating q
5/15/2014 63938 AM - 5/15/2004 75032 M (1h 10m)
P (O HP_458-SlipstoWeight ot
5/15/2014 53314 AM - S/15/2014 63526 AM  (6m 125 M"\ | _\
8
P (© HP_458-InSlips
5/25/2014 63098 AM - /15,2004 63314 AM  (3m 65)
100
P (D HP_458-WeighttoSlips
5/25/2014 62810 AV - 5/15/2004 63099 AM (1 595)
P (® HP_458-Rotating
5/15/2014 54637 AM - 5/15/2014 62803 AM {41m 265) =
P (® HP_458-5liding
5/15/2014 516:15 AM - 5/15/2004 54033 AM  (24m 185)
P (© HP_458Sliding 60
515/2014 50555 AM - /152014 51613 AM  (12m 185) I —
P (© HP_458-Rotating M
ez coecmagerenco o zno -
Search
3 i
cart ®
u
MaraDell™ Home Loo ol 20 on ‘ i
+ 45 2 e
Eagle Ford 5/15/2014 5:18:53 AM ah 11m 5/15/2014 9:30:13 AM

5/13/2014 9:16:13 AM

5/23/2014 5:40:33 AN

[1n]




Spotfire Shift & Crew Comparison From Pl AF

1 Drilling Breakdown (hr) 1 Drilling Breakdown by Shift (hr)
Color by: 2
EventFrame ~ + v

[HIHP_458-Rotating
[ZHP_458.Sliding

[JHP_455. Sliding » NightShift

Avg(Duration) v + v

HP_458 Rotating HP_458.Sliding

EventFrame » + v

1 Drilling Breakdown by Crew (hr)

Data table:

20 11.41 B MPS3318 v
Warking:
13 m Maring >
Color by:
16 Eve.. v Crew® v + w
[HP_455-Rotating » Crew A
1% [-IHP_455-Rotating »Crew B
. IIHP_458-Sliding » Crew A
. [HP_485-Sliding » CrewB
12
»
5] 10
H
2 8
g
6
1
2
]

HP_458-Rotating HP_458-Sliding

Eventframe ~ + v

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.




Agenda

« Brief Update on MarabDrill ™™

* Using Pl 2014 for Drilling Performance Analytics

* Concluding Remarks

N

© Copyright 2014-15 OSlsoft, LLC. [N

OSlsoft. REGIONAL SEMINARS y



Value Now, Value Over Time with the Pl System

« 25+ years & Continuing to Find Incremental Value —“Future
proofing” of our Pl System Infrastructure Investment

» Using Features of Pl 2014 — very powerful and strong value
proposition

« MaraDrill™ has been rolled out across 25 rigs — Transformed
Our Drilling

« Excited About the Use of New Pl System Functionality

~

© Copyright 2014-15 OSlsoft, LLC. [e}S]
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Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

D
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Brought to you by @ OSl:o.
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Ken Startz

KLStartz@MarathonOil.Com
Advanced Senior Business Analyst
Marathon Oil Company

A
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Troubleshooting
Operational Aspects of
Well Drilling and
Completion Using the Pl
System

Presented by Ales Soudek
Yung Wallace

@ OSl:oft.
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Einstein discovers that time is actually money.
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Business Challenge

High Cost - $80,000/d to $1,000,000/d

* Reduce Drilling/Completion Days
— Drilling — 20 to 25 days
— Completion — 50 to 70 days

Current focus — Depth Based Analysis
Compare Shifts, Crews, Drilling Outfits
Noise in the Data

OSlsoft. REGIONAL SEMINARS © Copyright 2014 -15 OSlsoft ,LLc. 104]



Background and

o Stick-Slip

» Rotating Drilling
 Sliding

* Tripping In/Out
* On/Off Bottom
* Other Types of Events ...

OSlsoft. REGIONAL SEMINARS © Copyright 2014 -15 OSlsoft . LLe. 105]



Completion - Fracking

* Process
— Blast
— High Pressure Fluid
— Plug
« Stages
— Typically 1000 ft it

roximately 1000
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e
e e
~ 5~
. = e ntn e a]
g [ Trasme
> PET—— esumee .
e time wtvare
APt
A0 st v
PSP .
B bt antram
Ao e, wown o
Ao pen o o
P e b i
. Ao ot o
Ao remsnt —— .
Ao o o
om o - ow
. waron e, wow
om Jomax Tone o
- Gomwn e o
o o A vy 98
I g S 3o i on
dvers - oors
. F I I Ve I I t F ra I I I e S E---{ ‘ = well 1 —] 24:11:41:12 [4/1/2014 2:00:00 AM 4/25/2014 1:41:12PM
1 1= slidng 0:13:00 4/1/2014 2:40:00 PM 4/1/2014 2:59:00 PM
i Rotary ... 440:35 4/1/2014 3:33:45 PM 4f1/2014 8:14:23 PM
i sidng | 0:28:30 4/1/2014 5:23:04 PM 4(1/2014 5:51:34 PM
i stcksip || 0:03:30 4/2{2014 5:53:00 AM 4/2/2014 6:02:30 AM
—
1= slidng | 0:20:33 4/3/2014 3:42:00 AM 4/3/2014 4:02:33 AM
= rotary ... || 8:10:26 4[4{2014 1:33:23 AM 4/4/2014 9:43:49 AM
=i sticksip | | 0:00:51 4/5/2014 3:33:45 PM 4/5/2014 3:34:36 PM
i Siiding | 0:22:01 4/12/2014 10:41: 10 AM 4/12/2014 11:03:11 AM

General | Atirbute Templates | Ports  Ansys Templates |
‘ ol | Name: Ratary Drifing Trigger
o | Mame ‘ Descrptan [

— Triggers for Well Events ' e

Example Element: Dl

Event Frame Template: [Rotary Drilg El

(5] ]
— e Ve |
Deotnchangs | (Abs(Tagval('Hole Depth®,*')) - Abs(Prewial( Hole Depth',’*-285°))) ®

SeareTr DepthChange> 8.1 AND "ROP'> 8.1 AHD "Top Drive APH'> 15 AND Left('Well Nome',4) = ™
P B 3

EndTrigger | "ROP'> 8.1 AND *Top Drive RPM'< 15 AND Left(Mell Name',d) = “Well” H

OSlsoft. REGIONAL SEMINARS
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Results

* Analyzing Results
— PI Coresight
— Microsoft PowerView
— PI DatalLink

N

© Copyright 2014-15 OSlsoft, LLC. [MlMR
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Pl Coresight

/2 PI Coresight - Drilling - Internet Explorer L =1
%\  [@ o fosii2/Coresight/ Dispiays/10010/Drilng P (2 - A A
Pl Coresight & ‘ ‘ ‘
©ficomsont  i|o[e| B
New Undo Redo Messages Help
Home b Drilling and Completion b Drilll b Service Crew 1
E @ = Drilll{Midas Numbe | | Drill{Well Name
& AcTC
& ACT-D
@ ACTS ® DrillljHole Depth | © Drill1[Top DriveRPM | & DrillL{Top © DrilROP | ® Drill1|FlowIn Rate
e 8197 ft -527.06 pm ) 0 ft/h 50354 gpm
18,000 200 4,000 1,000
& BMmP-T
& po-61 14,000
o el ! indd]
B 10,000 T B
& DEN-1
8,000
&b DEN-2
6,000
& DEN-4
4,000
& DP-GT
2,000 ] n h
& Dp-sT
& o1v-D E -2,000 -1,200 -10,000 -1,000 -1,500 I I 7
& prv-p { |4/2/2014 12:00:00 AM 42d 5/14/2014 12:00:00 AM
G own-o E ® Service Crew 1[Stage Number | © Service Crew 1PSI-C | * | © Service Crew 1|DEN-1 I ® Service Crew 1DEN-2 | O Service Crew 1{DEN-4 | & Service Crew 1[DP-GT | & Service Crew 1{DTY-D | ¥ Service Crew 1[DTY-P
< Stage2 1,290 0020979 748 010217 53209 42833 42586 ’
& rerp 2 2,500 9,000 2.5 -7.48 2.5 6,000 50 50 2.5
& HvD-P
i iii 16
14
Related Assets/Events (4/100 2
1 A
Cart @ |os B
Drag symbols here for later use o ﬂ A
0.4 [
T u um )
: . +
0 -500 O 0 -7.49-050 000
4/2/2014 12:00:00 AM 42d 5/14/2014 12:00:00 AM
| &/2/2014 12:00:00

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 112‘
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Overview of Drilling Events

Rig i3 EF Type

Duration of Drilling Events

| min || | [ Fotar Diling ]~
| iz | | Shiding

(blark] Stick-Slip - ,_.E
well Name __E_
| et |[ wellz ) —
| wenz |[ wreid ) . —
[ Wells |[[relis ) e =
| wlell? |[ wels )
| wiels |[ tblank )

R

“

s
a-

s
-
-
i
e
e
-
-
i
e
=
e
-
-
o=
=
e
e
-
-
-
i
e
e
-
-
e

e

setaryor

i

sotaryoris
Rotary D
®otary D

W

L

° 00 000 1300 2000 zo =00 =0

g Events Number Stick-5Slip Events
0z 433

Row Labels | ~| Avg Duration Sliding Status Average Duration Rotary Driling  Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status Number Sliding Events  Number Rotary Dr
el 470 7270 8.13

‘el 463 @ 70.82 O 8.91@ 407 106 448
‘el 484 @ 37.74 @ 1E D 333 04 456
‘elld 471 70.35 O 313 @ 361 36 454
‘el 035 @ 3370 'O 3425 08 460
el 6.03 @ 4O 543 @ 181 T 14
‘ell? 1750 60.710 nET @ 236 91 423
welld 8.25Q@ 35.69 @ w480 221 6 461
‘el 422 @ 10.31 18230 381 04 455
{blank) 156 @ 1

Grand Total 276 O 84610 1250 5921 886 3710

S
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Overview of Completion Events

Or

g Crew

| Seruice Craw 1

| Service Crew =

|
]

[bEl=ank]

s
-~

Srage Mumber

| Stage1

| Stagez

| Stagex

| Staged

=

4ooooa o

OSlsoftt REGIONAL SEMINARS

‘o pletion Stage - Drill -
Completion Stage - Drilll -
Completion SEage - DRtz -
Campletion Stage - Drilll -
Complenion Stage - Dl -
Campletion Stage - Drillz -
Completion Stage - Drilll -
Completion Stage - Dz -
Campletion Stage - Drillz -
Completion Stage - Drilll -
Completion Stage - Dz -
Campletion Stage - Drilll -
Completion Stage - Dril? -
Campletion Stage - Drillz -
Completion SEage - DRtz -
‘o pletion Stage - Drill -
Completion Stage - Drilll -
Completion SEage - Drell -

Stagel

1-

1=

1-

1=

BO1.8.0 717 OF:

BO1 540 50F

1a03

Total

- 0180819 az:

- P01s08-10 19:

- BO1 84061 E O

- BO1 .50 523 04

- BO1 4540 58 BO:

- BO1806ZTF 11:

- BO1.8.07-10 10:

- BO14540 T-3@ 13:

- BO140805 11:

- P01.s.08-23 18:

- BO1 840 58 1E:

- BO1.8406-1805:

- 0180 F-10a3:

BO1.8.0 70 F 21:

=a:10

s8:56

1m0

z72=

=100

oEE L

z1:20

1820

»E07

saz1

6

1z=E

1zE=

TO1EO090F 1

- P01 840 51 5 OF:

Stagea

=13

ey ————

o Servios Crew 2

Stagez seagea
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Drilling Event — Ad hoc Analysis

Rig b3 EF Type %
Diilld Ritary Drilling A Duration of Drilling Events
Diill2 Sliding StickSip - DrllL - 2034 06-75 18,1413 em——

‘Stick-slip - Drill1 - 20140525 11:48:17

[blank) Stick-Slip v Stick-slp - DrillL - 20140628 944207

‘Stick.gip - Drill1 - B14.06.73 210711
‘Stick-slip - Drill1 - 2140623 17:26:08

Well Name h 4 ‘Stick-Slip - Drill1 - 2140523 120757
- ‘Stick-Slip - OrillL - 20140623 04:08:28
‘welll Well2 Stick-Sip - Drill - 20140622 21:5545

‘Stick-Slip - Drilll - 2140622 15:08:53

Wiell3 wield ‘Stick-Slip - Drill1 - 2140522 032254

‘Stick-sip - Drill1 - 20140622 02:3321

el el Seck i <ol - 2024 0521 291550

P —
Well? el Stick-Sip - Drilll - 2014 06-21 05:23:34
el blank] Sk ol - 034 .21 2812

‘Stick-Slip - Dril1 - 20140520 222205
‘Stick-Slip - Drill1 - 2140520 17:07:14
‘Stick-Slip - Drill1 - 20140520 0425:39
‘Stick-Slip - Drill1 - 20140520 00:20:33
= ‘Stick-Slip - Drill1 - 214 05-19 17:5821
‘Stick-Slip - Drill1 - 20140519 03:33:43
‘Stick-Slip - Drill - P14.06-18 22:16:31
‘Stick-sip - Drill1 - 20140618 00:29:17
‘Stick-Slip - Drill1 - 214 05-17 18:52:10
‘Stick-slip - Drill1 - 2014 05-17 1322:30
‘Stick-gip - Drill1 - 3014.05-17 Q87826
‘Stick.gip - Drill1 - B14.05-17 021055
‘Stick-Slip - Drill1 - 2014 05-16 2323:14
‘Stick-Slip - Drill1 - 2014 05-16 17:38:50
‘Stick-Slip - Drill1 - 214 05-16 132743
‘Stick-Slip - Drill1 - 20140516 09:55:10
‘Stick-Slip - Drill1 - 214.06-13 17:15:59
‘Stick-slip - Drill1 - 2140613 14:43:39
‘Stick-sip - Drilll - P01406-13 12:51:56
‘Stick-sip - Drill1 - 201406-13 10:18:08
‘Stick-slip - Drill1 - 2014.05-13 07:11:15
‘Stick-gip - Drill1 - 3014.06-13 02:53:23
Stick.gip - Drill1 - 3140613 021379
‘Stick-slip - Drill1 - 20140513 002322
‘Stick-Slip - Drill - 20140512 222627
‘Stick-Slip - Drill1 - 2140512 18:45:39

Stickgip - Drilll - J014.06-1 14:583] m————————
o E 00 150 00 30

Row Labels E Avg Duration Sliding Status Average Duration Rotary Dri Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status  Number Sliding Events Number Rotary Drilling Events  Number Stick-Slip Events
welld 3130 454

Grand Total 9130 454

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. 115‘
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Drilling Event — Search based on Duration
O

Duration of Drilling Events

Value Filter (EventFrame) ?

Shaw items for which

N

© Copyright 2014-15 OSlsoft, LLC. QMK
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Drilling Event — Search based on top 10 events

Rig A4 EF Type
o ] [ Rotary Difing ] w Duration of Drilling Events
Drill2 Sliding ,
(blerk] Stick-Si N stp on-ecc ez [ Top 10 Filter (EventFrame) :
Well Name b4 e
Well Well2 |Top El | 10 lE" | Items El by | Duration El
wel3 welld
— \or g
elell? welld
et k) e~
O ———
P .T
Rotary Oriling - DrilL - 2014 06-12 16:07:47 _
] 100 00 00 400 500 &00 0
L
Row Labels E Avg Duration Shiding Status Average Duration Rotary Diiling  Average Duration Rotary Driling Status  Average Stick-Slip  Average Stick-Slip Status  Number Sliding Events  Number Rotary Drilling Events  Number Stick-Slip Events
Welld 4710 70350 a0 361 35 454
Grand Total 47110 T0.35 O 9130 361 98 454

D

© Copyright 2014-15 OSlsoft, LLC. I
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Drilling Event — calculate the average duration for
each event type

Rig A 4 EF Type

[ el J [ Ratary Driling |~ Duration of Drilling Events

Diil2 Sliding stk S -Drl - 2014 0525 220 P —

‘Stick-glip - DrillL - 2018 0524 02:1 116
[blark) Stick-Slip v ‘Stick-gip - DrillL - 2018 0523 150337
‘Stick-glp - Drill1 - 2018 0623 020353

‘Stick-Sip - DrillL - 2018 0522 1
Well Name T, ‘Stick-5ip - DrillL - 2018 0522 01:39:16
‘Stick-5ip - DrillL - 20180521 09:56:20

‘stick-5ip - DrillL - 2018 0521 Q2:09:12

el ell2 ‘stick-5ip - DrillL - 20180520 17:26:16
welld walld ‘stick-5ip - DrillL - 20180520 010331
‘stick-5ip - DrillL - 2018 0519 11:28:10

WelS Wl ‘stick-5ip - DrillL - 2018 05-18 01:58.23
‘stick-5ip - DrillL - 2018 0517 15:20:58
wellT whelld ‘Stick-Sip - Drill] - 20140617 060558
‘Stick-5ip - DrillL - 2018 05-16 21:5323
welld [blank) ‘Stick-5ip - DrillL - 2016 06-16 120106
‘stick-sip - DrillL - 2016 06-13 17:03:17

‘Stick-glip - DrillL - 2014 05-13 12:48:56

‘Stick-slip - DrillL - 2014.05-13 07:1 115

‘stick-slip - DrillL - 2014.05-13 Q2:2 135

Gasame v ‘Stick-gip - DrillL - 2018 05-12 22:53:09
‘Stick-gip - DrillL - 2018 05-12 160729

Sliding - DrillL - 2018-06-25 10:30:20

sliding - DrillL

sliding - DrillL

siiding - DrillL

sliding - DrillL

sliding - DrillL

sliding - DrillL

siiding - DrillL

sliding - DrillL

Sliding - DrillL - 2018-06-19 15:14.:39

Sliding - DrillL - 2018-06-19 05:56 0

sliding - DrilL - 2018-06-18 1

sliding - DrilL - 2018-06-17 1

sliding - DrillL - 2013-06-17 03:08:55

Sliding - DrillL - 2018-06-16 00:50:00

sliding - DrillL -2018-06-13 14:11:52

sliding - DrillL -2018-06-13 01:17:25

Rotary Oriling - Drill1 - 20180622 10:25:16

Rotary Oriling - Drill1 - 20130620 00:1 6:22

Rotary Driling - DrillL - 20180617 03:1 137

Rotary Driling - DrillL - 2018 06-13 11:08:58

Rotary Driling - DrillL - 20180612 15:02:37

o 100 0 00 400 s00 600 o

Row Labels [1| Avg Duration Sliding Status Average Duration Rotary Diiling  Average Duration Rotary Driling Status  Average Stick-Slip Average Stick-Slip Status  Number Sliding Events Number Rotary Drilling Events  Number Stick-Slip Events
welld 4710 T0.35 O 3130 361 35 454

Grand Total 4710 T0.35 O 3130 361 38 454

S
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Completion Event — Search for completion
events on a Well

Drilling Crew

| Service Crew 1 | -~
Service Crew =
[blank] ~
Srage Mumber
| Stage=1 1
[ Stagez 1
[ Stages 1
| Stage=d ]
wWell Mame b
el ez
el [ il 1
wellS il
el wells
wells Blank]

OSlsoftt REGIONAL SEMINARS

Compietion Stage - Drilll - Service Crew 1 - 201640
Complstion Stage - Drilll - Service Crew 1 - 2018407
Completion Stags - Drilll - SErvos Cree 1 - 201407
Campletion Stage - Drilll - Service Crew 1

1zoo000

1000000

=ooo0a

suoo0a

saoo0a

za0000

o
stagelr  scages

17 ar:i1ems

Total

0.8 Oz 1235

- 20180809 13:13:55

S _

00000 apoooo EO-0000 BO-DDOO 1000000 1200000

Service Crew 1
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L}
I I D at a.L I n k Explore Events v
Database Event name
A B C D E F G H [\OSIBI3\Calgary Seminar 2014 | - |
L |
1 Search start Event template
. [Rams1B53 | [ stck-Slo v]
: Sample Drilling Report Soxchend Eerertrane
3 StartTime  *-500d [ Raws'sB84 | - \
. = |
4 |EndTime  * [ Limit to database level " ErentieneiEe v ‘
5 EFType  Stick-Slip
5 WellName Well3 (=] Mor e cpins
. Event category Search mogde
7 |Duration 5 |‘ v| |adive in range V‘
8 Minimum duration Sort order
g |'Haws'!$B$T-’ | |start time ascending Y] ‘
Maximum duration
| |
Event Primary Drilling setribute value fiters
10 Event name Start time End time Duration  template element  EF Type Crew EF| | Aibue Operstor_ Value
1 Stick-Slip - Drill1- 2014-06-03 16:01:  03-Jun-1416:01:15 05-Jun-1423:0227  27:00:12 Stick-Slip ~ Drill1 Stick-Slip  Service CrevSti E’:s Y]m |v RowssBso
vi= v $B3
12 Stick-Slip - Drill1- 2014-06-0200:43:  02-Jun-14 00:48:27 03-Jun-1402:35:19 12:06:52 Stick-Slip ~ Drilll Stick-Slip ~ Service Crev Sti = " ”
13 Stick-Slip - Drill1- 2014-05-26 21:39:  26-May-1421:39:18 27-May-1412:35:38 014:56:20 Stick-Slip ~ Drilll Stick-Slip Service Crev 5ti v v
14 Stick-Slip - Drill1- 2014-05-22 14:31:  23-May-1414:31:13 24-May-14 20:07:28 25:36:15 Stick-Slip ~ Drilll Stick-Slip ~ Service Crev St v v
15
16
17

N
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Future Plans

« Expand Pl Event Frames Template

* Expand Analyses
 Create Performance KPIs

OSlsoft. REGIONAL SEMINARS D Conuniaht 2oe s oS ok - 121]



Conclusion

 Abllity to Analyze Operations
— Event Frames
— Analytics
— Bl Tools

« Shorten time for Drilling and Completions

OSlsoft. REGIONAL SEMINARS LLC. 122]



Yearly Puzzle

“Move 3 dots to turn the triangle upside down."

N

© Copyright 2014-15 OSlsoft, LLC. [
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Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

A

© Copyright 2014-15 OSlsoft, LLC. [}
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Ales Soudek Yung Wallace

asoudek@osisoft.com ywallace@osisoft.com
Global Solutions Group  Global Solutions Group
OSlsoft, LLC OSlsoft, LLC
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Segment Overview

Introduction and Context

The Integrated Value Chain
« Update on Key E&P Interfaces & Connectors

Advanced Analytics and Visualization
Concluding Remarks and Q&A

OSlsoft. REGIONAL SEMINARS D Conuniaht 2oe s oS ok - 127]



Q

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

N
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The OSlsoft O&G/PetChem IP Team

Craig Harclerode Michael Graves
charclerode@osisoft.com magraves@osisoft.com

Cindy Crow

ccrow@osisoft.com
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