Using Pl 2014 for Advanced
Analytics and Visualization in the
Drilling of Oil and Gas Wells

(Highlights from the UC2014 EMEA Talk)

Drilling and Completions with Real-Time Operational Intelligence

Presented by Ken Startz — Marathon Oil A
Marathon Oil

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


http://www.osisoft.com/Templates/item-abstract.aspx?id=11532

Agenda

« Brief Update on MaraDrill ™

« Using Pl 2014 for Drilling Performance Analytics

* Concluding Remarks

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.



Data Workflow — Collaboration & Guidance at the Drill Site
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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!
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Importance of <1 second data
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Pl Coresight — Stick-Slip Identification- eagle Ford Rig

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

Stick-slip
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Pl Coresight View with XML Data Export
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Enables integration with WellView data Enables integration with Spotfire visualization

OSlsoft. REGIONAL SEMINARS



Custom Spotfire Interface

Import from Pl Coresight Data or Manual Selection

@ Pl Ul Template v6 (Coresight) - TIBCO Spotfire

==
Fie Edt View lnset Took Help
BS-Fog-a&% =22 2C¢ b CHgE P EEFEhr e OEEONNE %W BOBRA
“  Control Panel
Estimated Number of Comments View Pl Data Table >> =
Records to be Retrieved
1,038,812 Go To Power Curve Analysis >>

Step 1 - Select Rig: (Hoid down Cirl to selectiunselect multiple items)

MaraDrill™ = Ny
— MarathonOil

Step 2 - Select Time Frame:  surtime Time Interval

Step 3 - Select Tags: (Hold sewn Cir to selectiunselect multiple items)

MsraDrill™ State Hydrautic Tags Manually Entered Parameters Dynamic Tags

% Bi Press Loss,
Annular Velocity

S
Press Button to Import parameters from Coresight (File Efibort)

D-
HSI Fluid Jet Angle =i
PID Loop 1 PID Loop 2 PID Loop 3 PID Loop 4
Gravitational £ Alarm Al [Torsional E_Alarm LO HMSE SP.Limkt LO
Gravtational E.Alarm LO Hydraulic £ Ratio HMSE.Alarm HI
Torsional | E-Ratio Hydraulic E.5P HMSE.Alarm LO
Gravtational E.Ratio [Torsional E.5P Loop 3 Kd

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

2400f 40rows | Omatced | 45cdgme | piport (Prvot)

Enables integration with PI data from Pl Coresight Guided analytics
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Post-Well Science Using MaraDrill™ Data in SpotFire

Rock Strength Profile by Formation
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Days vs Depth Curves for MaraDrill™ Rigs
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Driller’s Display in Dog House

Rig Number : R89565 Well Name: W4646 BitDepth: O Depth: 565556

Range: Min

WOB Trend (Plot Vs Time)
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Continuous Improvement in Rate of Penetration (ROP)
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1Competitor Data Source: IHS — Driling 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

N
o

Spud to TD (Days)*
[y
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.

OSlsoft. REGIONAL SEMINARS o)l o 202428 oS leat L 13]



Agenda

« Brief Update on MaraDrill ™

« Using Pl 2014 for Drilling Performance Analytics
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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
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PlI AF and PI EF for Drilling

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

File Edit View Go Tools Help
o We” T Database [% QueryDate ~ O @& | Back () |H, CheckIn ¥) ' [#]Refresh ||
— Dirilling 3 to 4 weeks Elements HP 430
. 5 Elements General | Child Elements
— Completion 2 months B & Eade_Ford
...... g Name:
""" @ Hp_451 Description:
------ G Hp_452
® PI AF Element | - & Hp_455 Template:
P @ Hp_358 Categories: Rig
— Use fortheRg | - & v 460 |
...... g Hp_473 Default Attribute: |<None
""" G HeP_473 Extended Properties
° PI Event Fram eS ...... " Find: Parents Models

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

‘ — well 1 f—o 24104112 |4/1/2014 2:00:00 AM 4/25/2014 1:41:12PM
=i siding | 0:13:00 4/1/2014 2:40:00 PM 4/1/2014 2:55:00 PM
=i Rotary ... | 440:38 4/1/2014 3:33:45PM 4/1/20148:14:23 PM
=i slidng | 4{1/2014 5:23:04PM 4/1/2014 5:51:34PM
= stick-5lp || 0:03:30 4{2/2014 5:53:00 AM 4/2/2014 6:02:30 AM
! siiding | 4{3/2014 3:42:00 AM 4/3/2014 4:02:33 AM
= Rotary ... || 5:10:26 4/4/2014 1:33:23 AM 4/4/2014 9:43:49 AM
=i stickslp | | 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
b Slidine [ fimng AMAINAAR-A1-75 AN 2MAMN1A RG24 AM

Event Frames

| = wel 2 —— 24:0:00:33 4/27/2014 1:42:00 PM 5/21/2014 1:42:33 PM
 siiding 0:18:50 4/28/2014 2:40: 10FM 4/28/2014 2:58:00 FM
= Rotary ... 7:40:38 4/29/2014 3:33:45PM 4/23/2014 11:14:23PM
= siiding 1:11:30 5/1/2014 3:23:04 PM 5/1/2014 4:34:34PM
=i Stick-Slip 1:23:35 5/2/2014 5:39:00 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
—Rotary ... 8:49:59 5/4/2014 1:33:23 AM 5/4/2014 10:23:22 AM
— stick-5iip 0:11:29 5/5/2014 4:43:45 FM 5/5/2014 4:55: 14 FM
= Siiding 10:41:00 5/6/2014 10:41: 10 AM 5/6/2014 8:22:10 PM
= siidina 0:35:04 5/7/2014 8:40:20 AM 5/7/2014 8:15:24 AM

right 2014-15 OSlsoft, LLC.

4

17



Major Drilling Events

CONNECTING
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Pl Coresight with Pl Event Frames Example
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P (® HP_458-Sliding
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P (D HP_458-Rotating

{1h 10m)
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®
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MaraDrill™ Home
Esgle Ford

9 O
@ H&P_458| W (Read Only) -
Heip
MaraDAI™ Home Eagie Fora Well Name Depth 8it Depth 8it Diem Mud Weight
Name Value Time Description Name Path Value Time Description
| Hp_258-Rotatingicrew Crews 5152014 516185250 HP_458-Insips|Crew MPSII1EMDERS Crew® 571572014 516145250
HP_458-Rotating |EndShift NighiShife 5152014 S4G334T A MD Sif Name HP_458-Inslips|Endshil MPszLEMDER NighiSH /1572014 S403347 A MO Shit Name
HP_458-Rotating|Rig HP_a5e 51572014 515185250 HP_455-InSlipsiRig MESTIIEMDERS HR_4SE 571572014 516145250
HP_458_Rotating|Startshift NigheShife 5152004 S4D334T A MD Shif Narme HP_458-InSlips|Startshift MPSII1EMDERS NightShie S/15/2014 403347 A MD Shit Name
HP_458-Rotating|WellMame Well A 5152014 5403347 A Well Name: HP_458-InSlips|WellName MPszLEMER Well A 51572014 5403347 A Well Namz
HP_458-Rotating|EventName Rotating 5/15/2014 515185250 HP i Insips 571572014 516245250
Name Path Value Time Description Name Path Value Time Description
HP_458-Slipstoweight]Crew MPSEEIEMDER Crew B 5/15/2014 51616 52501 AM HP_455-Siiding|Crew MPSEIIEMDER CrewE 571572014 516145250
HP_458-SlipstoWeight|Enshift MPSIIEMDERS NightShife SAS/04E40247 A MD Shik Name HP_458-Siiding[Endshirt MPSTIIEWADERS NightShife /15/2014 5403347 A MD Shit Name
HP_458-SlipstoWeightlRig MPSTIIEMDER HP_458 5/15/2014 161452501 AM HP_455-SiidingIRig MPSTIIEMDERS 458 571572014 516145250
HP_458. Nightshift 5S/Z045403347 Al MD Shift Name HP_458_SidingIStartshift MPSEIIEMDER NighSIfE §/15/2014 5403347 A MD Shit Name
HP_458-SlipstoWeight|WellName MPSIIEMDERS Well A SASEOASAIATAM  Well Name HP_458-SiidingWel Name MPSTIIEMDERS Vel A 5152045403347 A Well Name
"y = : M HP Z Siiding 5/15/2014 516145250
® MD_DYN.ROPPV_HP_458 ‘ ©  MD_DYN.WOBPV_HP 458 | ©  MD_DYN.DiffpressPV_HP 458 | ® MD_DYN Depth PV_HP - O MD_DYN.TORQUEPV_HP 458 | A4 MD_DYN.ElevatorPosition PV_HP_458 ‘ & HP_ASBCH Inslips
0 Fi/Hr klbs 69 psI 15781 KFt-Lbs 9157 Ft off
140 250 501,000 15,800 35 120 On ] ] -
M ” — \
»
100
80
60
i ]
U
T {500 o] -20 off ﬂ
5/15/2014 5:18:53 AM 4h 11m 5/15/2014 0:30:12 AM
51572014 5216115 AM 5/15/2014 3160133 AM
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Spotfire Shift & Crew Comparison From Pl AF

1 Drilling Breakdown (hr) I Drilling Breakdown by Shift (hr)
Color by: 2 Color by:
EventFrame » + v Even.. v Stat. v + v
[HP_458 Rotating B = |P_468-Rotating » DayShift
. idi P_458-Rotating » Night Shift
[ZIHP_458-Sliding 18 I HP_455.-Sliding » Day Shift
[7/HP_458-Sliding » NightShift
16
6.31
D 14
b 12
H
§ 10
2 8
H
6
4
2
0

HP_458-Rotating HP_458-Sliding

Eventframe ~ + ~

1Drilling Breakdown by Crew (hr)

Data tabie:

20 1141 B MPSI3E -
Marking:
* m Marking ~
Colorby:
1 Eve.. v Crew' ~ + ~
[ HP_488-Rotsting » Crew A
" [C]HP_458-Rotating » Crew B
3 W HP_458-Sliding » CrewA
N [ HP_488-Sliding » Crew B
12
»
B 10
f
& 8
H
6
4
2
0

HP_458-Rotating HP_458-Sliding

EventFrame v + v
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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 Dirilling

« Excited About the Use of New Pl System Functionality

~
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e

Questions

Please wait for the
microphone before
asking your question

Please state your name
and your company

S
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Ken Startz

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