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Using Pl to Model and Monitor
World Class Oil and Gas Assets

Ken Startz
Adv Senior Business Analyst, Marathon Oil Corporation

Laura Murakami
Senior Consultant, SAIC

MARATHON
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About Marathon Oil Corporation

Marathon is an integrated international energy company engaged in
exploration and production; oil sands mining; integrated gas; and
refining, marketing and transportation operations. Marathon has
principal operations in the United States, Angola, Canada, Equatorial
Guinea, Indonesia, Libya, Norway, Poland and the United Kingdom.
Marathon is the fourth-largest United States-based integrated oil

company and the nation’s fifth-largest refiner.
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MARATHON 1
® From Science to

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Background
Oil and gas production in nine countries. Refined product sales in 18

states.
* Pl systems:
— Four in upstream (Houston, MEGPL, EGLNG, and Norway)
— Eight in downstream (refineries in lllinois, Kentucky, Louisiana, Michigan,
Minnesota, Ohio, and Texas).
— A supply and distribution PI server was recently implemented in our downstream
headquarters in Findlay, Ohio.
Our first Pl implementation was Robinson, Il in 1988. Our first Pl

system was sold to us by Pat Kennedy.

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Business Challenges
No easy way to retrieve time-series data for upstream assets

Requirements to gather data from six different control systems

(including system with no existing interface)

Embrace standards such as thin client using SharePoint®
Integrate with Digital Oilfield initiatives such as Viewpoint

Advanced computation capability to highlight problem areas and

« Retrieve data from JV partners

Provide knowledge management and knowledge transfer to newer

technical professionals
Kappa Saphir, HYSYS, ECLIPSE.

SharePoint is a registered trademark of Microsoft Corporation in the U.S. and/or other countries.

prioritize workflows
Integration with modeling applications such as Kappa Diamant,

Real Time Information — Currency of the New Decade
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Contents

Modeling: Equatorial Guinea
Monitoring and Alerting: Mimm’s Creek Plunger Lift Well Diagnostic

Modeling: Droshky (Gulf of Mexico)

Tools

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Central Historian Architecture Overview

IPO - EG Outside Operated IPO - Norway
MEGPL Alba B2
MEGPL Gas Plant =S ENE
WonderWare Intellution iFix Aker Solutions . Industrial .
DCS SCADA MCS Experion DCS Deltav DCS Evolution Alvheim
Industrial SQL iHistorian PhD Pl Pl Kongsberg/Rapid
OPC Interface Pl Data Publisher OPC Interface Pl PhD interface Pl to PI Pl to PI Pl

P| Central RTWebParts ACE Server HES Reliability Wells/Reservoir
Historian Server
(MOSS 2007) RTWebParts RTWebParts RTWebParts
DataLink DataLink DataLink

PI ProcessBook
Kappa Diamant

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



Equatorial Guinea

World class asset - Bioko Island — West Africa

« Honeywell Control Systems both offshore and in gas
« Existing Pl users at EGLNG (another company in Punta

plant
Europa complex)

© Copyright 2010, OSlsoft LLC. All rights reserved
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Noble
GEPetrol
Ownership in Alba LPG Plant:
Marathon 52.17% (65.21% W.I.)
27.83% (34.79% W.I.)

Noble
SONAGAS 20.00% (Repaid Carry)

Marathon: Equatorial Guinea
E o Ownership in Alba Block
| o ubEny E | Marathon  63.25% (65.21% W.I.)
AN - 33.75% (34.79% W.1.)
\ } 3.00% (Carry)

Alba Field is located 18 miles NW of
Bioko Island, Equatorial Guinea in Rio

Del Ray Basin.
Water Depth ~250 ft

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Alba Field

Alba-9
Alba 9 Well
and Marathon Oil Tower 050
Houston, Texas
Marathon Oil Towe} ‘ ”
== T [dE 29,600 acres
s A ~ 14,923 soccer fields!

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.



Alba Field Development

Alba PSC Alba Plant AMPCO

Partners * Marathon « Marathon « Marathon
* Noble * Noble * Noble
Energy Energy Energy
e GEPetrol « SONAGAS -+ SONAGAS
Products * Condensate e« Propane « Methanol

* Natural Gas + Butane

Operator
MARATHON ®

NELANT]

|Ilg|

Long-life
assets with
diverse
product and
revenue
streams
Marathon Gross
SONAGAS Production
Mitsui ~ 220,000 boepd
Marabeni
LNG
EG LNG SAIC

From Science to Solutions

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Alba Field Development Timeline

Jan. 2002 - Marathon acquires Alba assets

May 2007 - EGLNG facilities first production

Nov. 2007 - Pl system implemented at EGLNG

Nov. 2009 - Pl system implemented at MEGPL

M Fanyl W
—We U NN
MARATHON d‘ l'h@
® From Science to Solutions
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Equatorial Guinea — Before Pl

E G DCS Network
Offshore Offshore Offshore Gas Plant
Platform A Platform B-B2 Platform C Control System
Honeywell Honeywell Honeywell Honeywell
Experion Experion Experion Experion
Honeywell PhD

Honeywell PhD

One PC Worldwide
PHD Access
=7is
'/ d | ®
From Science to Solutions

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Equatorial Guinea — After PI

E G DCS Network GE Turbine Compressors GE Power Generators
(2 exist for MEGPL) (2 exist for MEGPL)
Offshore Offshore Offshore chsmFt’:lent
Platform A* Platform B* Platform C* e——
Room
[ [ \
Honeywell PhD Honeywell PhD GE Embedded PI GE Embedded PI
“Echo” “Echo”
Pl API P1 API
Node Node

Pl to Pl Interface

Pl to PI Interface

* Uses MEGPL Pl DMZ Network Segment

Honeywell

Experion -DataLink
@ -Process Book

System MEGPL Local PI

Historian

HYSYS
Simulation
Software

US Based Central PI Historian (Plano, TX)
Business Network

-DataLink
-RT Web Parts

Central PI Historian Kappa Diamant /
Saphir Modelling

Package

MARATHON
®

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Equatorial Guinea - Benefits

 Interface to HYSYS simulation package

 Interface to Kappa modelling packages

« Worldwide viewing of EG data

« Exports to GE and other service companies

« Time stamp matching of offshore and on-shore data

M SAL
—We U NN

MARATHON P/ ad | | SN

® From Science to Solutions
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Droshky - Background

« 50,000 BPD crude potential — largest from any single Marathon field in U.S.

« The field is 100 percent Marathon (WI). The sub-sea wells tie back to Shell’s
Bullwinkle Platform, Gulf of Mexico. The tie back is through an 18-mile
pipeline.

« The majority of the data will be acquired from Aker Solutions sub-sea
control system.

« Some data will be extracted from Shell’'s Pl system, coming from Industrial
Evolution.

* First production anticipated mid-2010.

* Downhole calculations by Baker-Hughes DHTP Calibration server on the
platform.

» Re-calibrations performed monthly by Baker-Hughes in Houston office.

MARATHON
®

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Droshky - Origin of Name

Droshky chosen because of the connection to the Troika field
Originally Troika Project involved three companies - Marathon,

BP and Shell

Droshky: low, four-wheeled, open
carriage drawn by one horse

© Copyright 2010, OSlsoft LLC. All rights reserved.

Troika: a Russian carriage
pulled by three horses abreast
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- teklal

Subsea Facillities

S BlllIwinkle
- GCE5
(Approx31350ft WD)

= | Shell Bullwinkle Host Platform |l

Insula

- | Dual 8”

ted Flowlines

w/ 10 completions

DROSHKY /

Flowline Manifolds

Real Time |nf0l'mati0n 0 Currency Of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.
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GC65

Bullwinkle

GC199

Noble Lorg

GC243

Nexen A

GC244

Drosh

Troika

Real Time Information — Currency of the New Decade
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platform

Umbilical
Methanol Chemical /
Scale Inhibitor
HP Hydraulic Spare
Power
Annulus
Electrical Monitoring
Power
LP Hydraulic
Asphaltene / Power
Paraffin
Inhibitor Communication
« 18.5-mile “extension cord” that connects the tree control pods to host
« Allows monitoring and control of the wells
© Copyright 2010, OSlsoft LLC. All rights reserved.
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DRAFT

Green Canyon 244 #A4
oOoCsS-G-11043
Droshky Project
Proposed 3-Zone Stacked Frac Pack Well Completion

Elevations:
82 ft  (Noble Paul Romano)

2953 1t

3035

Top of Tree @ 3013 ft__RKB

[DOROSHIKY

Rev =8 Jul-2009

Drawing is not to scale
All depths reference RKB unless otherwise indicated

MARATHON

xove SvE Flowline Hub
Annutez monebios s
o
A" | o= [ Cameron 10k Horizontal SpooiTres ™ ] tHpere isolation siceve: 5277 op 3.87 1
Vetco MS-700 Wellhead
6505 o E chem inj lines [ Nesprens 50505 oncapsulaied SCoSY contol nes
Flathack dimensions: 1 24 mm (Greeny dimenaions ™ <
2500 575" OD, 0.065" WT. Incoloy 525 line 20n 025700 O neoloy 825
Line Colars: | c1D1: None D2 Blue (w/ ridge) Line Chiorat SCSSVL: Bie (wf Higey none
Top of 267 Linor @ 3170° MO
= 4-1/2" Sehnlumberger TRC-I1-10 SCSSV set @ +7500° RKB (24500° BML)
36" Casing @ 3316° MD cs= With 3.686" HAalliburon = Frofile
267, 202256, X-60. RL-4S Casing @ 4707 MD A
Top of 16" Liner @ 5543 MO — =
207, 166.44, X-BO, RL-45 Casing @ 6165 MD [[5-3/2" 55, 15 1 ppr. 15C195, VAM TOP Production Tubing Above GG
Thbe 1D = 3.8267  Tube Gt 1D = 3. 701"
| Colpling 1D = 3.708" | Goupling ©n = boaz:
167, 964, P-110, Hydril 521 Liner @ 9260° MO
| 10-3/4" xO9-7/8" P o e-Back Casing
Potothene (PP1510-FC psulated TEC line (P/T gauges) 10-3/4", 7320 ppf, @125, Hydril (Goia KB - 8140 RIKE)
Flatpack dimensions: 12 mm x 11 mm (velow) | ° 6280 Pt 9125 Hyarl 523 (8140 RKB —12.912' RKB)
W Incoloy 825 line
Top of 9-7/8" Liner @ 12.882 MO —————————=|
Top of 11-7/8" Liner @ 12.970° MD —————————=|
13-5/8". 88.2 ppr. ©-125HC, Hydril 523 Casing @ 13,230° MD Baker Productionguest Pressure/Temperature Mandrel
@ oo RIKB (Sensor @ o TVD)
i 5 3/77 55,153 ppt. fyper 1 157110, VAN TOP Froducion Tubing Below DEN
11-7/87. 71.8 pPf. Q-125-HC, Hydril SLX Liner @ 17.610° MB Schlumbel’ger (=2 rt Dual Check Injection Nipple (DCIN) set @ +xxxx' RKEB
Sual o heoK valves : Bual 2/6 OB chemical Inection porta
Packer Fluid: +12.4 ppa Nabr X
Sompletion Fluid: *14.8 ppg SaBra/ZnBrs Frow Wit Bk 5 685 Naaal A Brofe (Botom Mo oy 0 (SenEors @Heeecd TV
Ventr throat I = 1.8157 Minimum mandrel 15 with venuri removed = 3.562"
e Halliburton RPT Top No-Go Nipple (3.437" Bore) @ oo RKB
Baker Size 831-434 Premier 10k Production Packer with Striker Module
S15Cres with Aflas Element, Cut-to-Release. Set @ +20.200" RIKE
= Halliburon RPT Top No-Go Nipple (3.313" Bore) @ oo RKB

K@)Y/L2 Sand Perforations 19,823 - 20,180 LWD

y Lwo
357 reet @ 13 SEE MPP: 19,567 TVD
I ron 6-1/2" Carrier. 479

[ A
ScrmBSTGeT P G SR S5 = 5 518
I RN At

Sschic rger Ported Space-out Joint @ 4o RIKE

Frac portisolaton seal assembly

| hmberaer 5.5/ x 475+ Guanm X Facker @ sxx KB

57, 15 ppf, Fiyper 2 15Cri10, SLHT ST Blank Pipe
0000 MD

5760

5% 18 pPf. SLST-H-T Hyper II 13Cr110 Blank Pipe (06000 - %45000)
W/ 14 ga Hi-Flow perforated

Quantum x Packer @ wxxxx RKB

snroua)

SElEEEn O 5 Sonn Beviauon @ mee - as-

Senmumberaer o s« ar:

e AR R Pk B
| TR

RS MR s S are e T 5 7o0n

SRR St S e

ST SIEY SRS L dacro mlankEine Geesr - seeon
raA/S-Upper Sand D
RS REE SRR e e e oo e ey g

MPP: 20,032 TVD
feet @ 14 SPE

=82
Halliburton 6-1/2" Carrier, 47a Deviation @ MPP = aac

21,130 - 21,279 LWD
PE: 21,205 LW
149 feet @ 18 SPE MPP: 21347 TvD

(Halllburton 6-1/2" Carrier. 47a
age BHLD Charges)

P Sand Perforations

Deviation @ MPP = aa°

PBTD @ Foat Collar @ 21.727° MD
©-7/8". 62.8 ppr. @-125HC, Hydril 523 Liner @ 21.876' MD|
TO @ 21.910' MD
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Schiumberger v ox (oD
Shear-o

Schiumberger o-5/8" x 4.7

PRf. Hyper-2 13

¢ Satety SUb (ot

Seniumberger Endure Sereen (1264 mesh w/ 14 ga Hi-Flow perforated shroud)
hiumborgor Vertical Eccentric AlFRAC Tubes

Screen Mosh

Schlumberger 9-5/8" x 4.75" Quantum L Sump Packer @ xxxx"

Anoy zo

RKE
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The pipe goes through the tersioners and offthe ramp onto the reel.

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



The pipe landing on the reel as seen fomthe bridge. The average rate for spoolingis
22m ofpipe per minute .

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



E 2335567.55 ¥ 10124207.07 04/11/09
STA 747486.22 DCC ~10.0 09:41:57
D 1106 .2 Alt 8.6 Hdg 25.5
H20: Angus Usbilical X«3ng VI

.“N

Fowline A shark encounter.

E 2319787.82 ¥ 10127401.37 03/11/09%
STA 932+17.18 DCC -15.5 16:30:00
D 1238 .4 Alt 8.2 Kdg 35.7
N20: A2 Post Installation

Flowline Abeinglaid at the Angus umbilical
crossing. 64 total concrete mattresses were
usaed ©orthe Droshky fowlines and umbilical .

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.
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= PLEM Overview

e 5 O

Back | Forward

GC2443 ST2 - Slat C |

Flowline B

GC2442 ST3 . SlotB %

[

Flowlne A

3 [ GV5-B

PLEM Overview

A.SlotA |

- Flowhne A

PLEM B

Flowline B

PIY - Closed

1020

Flowline A

- Flowline A

1019

PLEM A

_ GC2445 . SlotE_|
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D well GC244-2 ST3 -0} x|
-
=3

. )
Dm0 0 - s Well GC244-2 ST3 B
Weil - — — — e

: Back Forward Home Toggle SCM Status DHPT Status
S—

»

Upstream _
A= A5 2 e Flowline A

Sand Erosion (SE) Values , .

S N - Mot
Descrinfion | Value Units |

Motal Loss G.08 wnils

Metal Loss Prossuro 9.0 Prsi

Motal Loss Tomperaturo V.08 degl

Downhole Gauge Values
Throat 8.08 a@.0e
Inlet a.08 @, 00 Hydraulic Supply Pressure Valucs

Density 9.68 .00 Oescoption Value Units
Annul ax a.00 Q.08 HP Supply 8.0 Psi
Lower Zone .00 a.08 LP Supply 8.0 psi
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Droshky — Without Pl

Baker Hughes
Flow-Calculator DHFM

v

Aker Solutions MCS
(sub-sea data)
Remote Monitoring
VIC Client
I I Lafayette and Houston
—
/g || S
From Science to Solutions
© Copyright 2010, OSlsoft LLC. All rights reserved.
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Neptune Gas Plant
Monthly Gas Sales
l T Allocations

Monthly Allocations (IBM
Manually enters into SAP)
MMS Production SAP Entry (IBM) SPL Incorporated

Reporting <+—| Production Accounting Monthly Production Allocations
(Tulsa, OK) (Pearland, TX)

A

[ waterpepth-30001t

: _ ) :
Pl Database (Shell) : Bullwinkle Control =———
Real time Collection |« : System Stipureck :
and Reporting : (Intellution) = |
5 0
Industrial Evolution Facility Tags . Shell Provides Daily e .
Contract 87 . Allocations (MOC Operators b 507 LI | .
. Manually enter into TOW) Sl ol s :
TOW Database Pl Database (MOC) : . :
Production Allocation |——p Real time Collection | . & AET ST > S Halllg e :
. . < - MCS <«——— | SDA Flow-calculator .
and Reporting — and Reporting (subsealgonirols) DHEM :
Calculated Tags : Offshore g
150 B e e e
: Remote Monitoring
Production Analysis Ka_lppa DIEWEN! DRI Vic Client Q
Saphir / Topaze <+——| (high frequency pressure &
P P and rate data) (Lafayette and Houston)

Shell (DOR) Controlled |:| MOC Controlled |:|

MARATHON S
® From Science to Solutions
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Droshky - Benefits

« Savings of $5K per user for displays vs. VIC client

« Daily input deck for Eclipse models saving vs. hand-typing by
engineers.

« Automatic daily entry into production allocation system (TOW)

* One source of the truth using Pl OLEDB COM connectors into TOW.

« Monthly updates for re-calibration of Baker-Hughes downhole data

using Pl Universal File Loader (UFL). Pl is considered “Gold
Database”.

« Sub-surface modeling with automatic channel created to Kappa
Modeling Suite.

||
S
Er .
=
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MARATHON (i |
® From Science to
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Engineering Models Used

ECLIPSE: Sub-surface reservoir modeling for multi-phase flow through

porous media. (Entire Field)

Kappa Diamant/Saphir: Pressure transient analysis. Used in the early
HYSYS: Topsides modeling. Usually used for offshore platforms. Maximize

stages of a well to evaluate properties in the close vicinity to the well. (One

well at a time)

fluid recovery to optimize surface production facilities.

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Benefits (Modeling)

Project value estimates were based on 0.1% of worldwide
production, based on greater well equipment reliability, and

well characterization for future wells.

© Copyright 2010, OSlsoft LLC. All rights reserved
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Reservoir Engineer Quote

“A new well drilled and completed in Deepwater Gulf of
Mexico or Equatorial Guinea can cost up to $125 million.

Proper reservoir characterization includes flow and
pressure build-up data down to the six-second level, in

order to avoid wasting capital on unproductive wells. Pl
will be instrumental in capturing this data.”

LT
S
= .I|I||
M
S

mrl

®
© Copyright 2010, OSlsoft LLC. All rights reserved.
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Mimm’s Creek Plunger Lift Diagnostic Tool

e Operators are overwhelmed with tasks (operate by
exception)

* Reqguested by the Technology Services group (R & D
function)

* Result of a six-month study to optimize production

M SAH
—We U NN
MARATHON d l'h@
® From Science to Solutions
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.Large number of gas wells
*Spread out across numerous
counties in Texas

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.



Plunger Lift Basics

CONTROLLER

EXTERNAL
SUPPLY PRESSURE

FLOW LINE
TO SEPARATOR

REGULATOR

NOTE: Well Sketch
not to scale or
correct proportion

@ ~EARTH
-LIQUID SLUG

TYPICAL PLUNGER INSTALLATION

MARATHON
®

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.

¢ Plunger is dropped through fluid in
production tubing with bypass valve open

¢ Flow control valve (FCV) is opened and gas
Is injected below the plunger. This forces the
bypass valve to close and the plunger to rise,
carrying with it any fluid.

¢ Plunger is caught at top while fluid is
produced.

+ After a designated amount of time, FCV is
closed, the plunger is dropped and the cycle
repeats.

¢ Controller at surface orchestrates all of this.

From Science to Solutions
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Shut-in Well Flags

— Check sensor value for indication that plunger is falling

Plunger in lubricator

Flow Control Valve leaking
— Look for gas flow during shut-in

Dump valve leaking

— Based on drop in line pressure during shut-in

Possible dump valve leaking
— Based on tank level changes during shut-in
— Check for casing or tubing pressure decrease during shut-in

Leak in system

[ ]
© Copyright 2010, OSlsoft LLC. All rights reserved.
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Flowing Well Flags
* Insufficient plunger fall time

— Flow Control Valve (FCV) opens before expected Plunger Fall Time
has elapsed

* Minimum pressure not achieved
— FCV opens before min pressure setpoints have been achieved
 Maximum shut-in time surpassed
— FCV does not open before max shut-in time has elapsed
* Plunger travel too fast/slow and plunger arrival not detected
— Based on plunger arrival sensor value
« Over range gas meter
— Check max gas rate during flow
* Restriction in system

— Pressure delta between tubing and static pressure should not be
increasing too much during flow

 Rate below minimum unload rate
— As flow decreases, controller should instruct FCV to close well

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Seven Day Status of All WeIIs

f'- Shared Documents - Mimms-Creek-PLOY - Windows Internet Explorer _

@: - I@, http:f fhouts122(Fairfield/Shared: Z0Documents Mimms-Creek-PLOY, aspx j 2| % IBlng L~

File Edit ‘“iew Favorites Tools Help

e e (€ shared Documents - Mimms-Creek-PLOY | | @ - A Eéé v i Page v .Ql' Toaols -

Upstream Historian Home Welcome Bro=J
M\ raicficid [ausies £

MARATHON i
Upstream Historian Home =~ Morway = Cody  Dickinson m Gilette = GOM = Meptune = Oklahoma City Piceance  Price  Wamsutter

Upstream Historian Home > Fairfield > Shared Documents > Mimms-Creek-PLOVY

Mimms-Creek-PLOV

@ Plunger 7 Day Summary
Mimms Creek Plunger Lift Pilot - 7 Day Status
BASS A-4 . 312010 7-40:00 AM Maximum Shut-In Time Surpassed
BASS A-5 . SMA2010 1:28:00 AM Maximum Shut-In Time Surpassed
BASS A-G . 3182010 11:54:00 PM Plunger Travel Too Fast
BASS A-8 . 3102010 7-5%:00 AM Restriction in System
BASS A-G . 3182010 10:08:00 PM Maximum Shut-In Time Surpassed
BASS A-10 (]
BASS A-11 . 322010 10:13:00 AM Plunger in Lubricator Emmor
BASS A-12 . J19M2010 2:33:58 AM Plunger in Lubricator Error
BASS A-14 . JMQ2010 5:10:00 AM Flow Control Valve Leaking -
BASS A-16 . 72010 1:53:00 PM Plunger in Lubricator Error
BASS A-17 . 392010 1:27-00 AM Plunger in Lubricator Error
BASS A-18 . JM1S2010 Z:56:45 PM Flow Control Valve Leaking
BASS A-20 . JA 72010 508:00 PM Plunger in Lubricator Error
Daniel G-2 . 3182010 8:58:00 PM Plungar Travel Too Fast
Craniel G4 . 312010 8:57-00 PM Maximum Shut-In Time Surpassed
Daniel G-11 . 3MA2010 10:15:00 AM Restriction in System
v
< | o
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Seven Day Status of Individual Well

,f‘ Shared Documents - Mimms-Creek-PLOY - Windows Internet Explorer

@\‘_‘/ - |g, http:ffhouks1 22 fFairfieldfShared % 20Documents /Mimms-Creek-PLOV, aspx

1Ol =|

=l |#2 || x | ]sing

o[~

File Edit Wiew

Favorites

Tools  Help

"i‘:? i @ Shared Documents - Mimms-Creek-PLOY | |

T - B - = - - Bage - (3 Took -

@ plunger Errors

BASS A-Z20 ' ST TE0TT 50600 BRI Flunger in Lubncator Error ;I
Daniel G-2 . 3M18/2010 8:56:00 FM Flungar Trawvel Too Fast

Daniel G-4 . JMEZ010 85700 PM Maximum Shut-In Time Surpassed

Caniel G-11 . 22010 10:15:00 AM Restriction in System

3/12/2010 4:00:15 PM TRUE ;I
3/13/2010 4:00:15 PM TRUE
3/14/2010 4:00:15 PM TRUE
3/15/2010 4:00:15 PM TRUE
3/16/2010 4:00:15 PM TRUE
3/17/2010 4:00:15 PM TRUE
3/18/2010 4:00:15 PM TRUE
MVvpnots275h\ far_etx_far_bassal2_plflags
Time Value
3/14/2010 2:20:00 PM Flaw Control Walwve Leaking
3/19/2010 $:33:5% AM Plunger in Lubricator Error T4 |
@ RtTimeRange

Start Time |==_7,-d | End Time |== ] Apply I 3 | - I »l

|

|Done

l_ l_ ,— l_ l_ l_ |N:J Local intranet
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Well Current

tatus

@3 - I@, httpe i fhouts 122 (Fairfieldf Shared=s200ocuments, Well-Diag-Pilot, aspx

=l | #2|| x| [5ing o

= L] x|

File Edit Wew Favorites Tools Help

52? 4% @Shared Documents - Well-Diag-Pilok | |

@ B - @ - Iange - -@Tgols -

@ wells -

@ well Overview

EEEE
// Name
Aycock 1-1
Aycock 1-2
Aycock 1-3
Aycock 1-4
Aycock 1-5
Bass A-1
EBass A-10
Bass A-11
EBass A-12
Bass A-13
EBasz A-14
Eass A-15
Bass A-16
EBass A-17
Bass A-18
Bass A-15
Bass A-2
Bass A-20
EBass A-21
Eass A-23
Bass A-3
EBassz A-4
Bass A-5
Bass A-6
Bass A-7
Bass A-8
EBass A-S
Bass Compressor

Bass Daniels
Compressor

Caniel G-1
Showing 1 to 30 of 168

@ Well Error Summary

0.00 %
3M92010 10:14:00 AM

198.13 PSI
IHW200 10:14:00 AM

g ¥

Arie Senzcr

12
3192010 10:14:00 AM,

Shutin

EEnEEEmEEEE"
Gas Sales Iaer =

e Uk
Vizar ne = fll

54.65 PSI
J1W2010 10:14:00 AM
o Stz Preszure

Flows CeaTo

Vim

198.75 P31
JAN2010 10:14:00 AM

= runncr

F [ Toonu Slew

Last Error Flag:

Tank1 Top Gauge:
11.08 FT
311972010 10:14:00 AM
Tanki Water Gauge:
B 5.92 PSI
a S S - 3HZ010 10:14:00 AM

Current Flow Rate:

0.00 MCFD
IHBIZ0N0 10:14:00 AW

Accum Flow Today:

127.63 MCF
31972010 10:14:00 AM

Accum Flow Yest:

0.76 MCF
31912010 9:33:59 AM Plunger In Lubricator Error 3H8r2010 10:14:00 AM

PLFlags
Time
3/19/2010 9:33:59 AM

@ RtTimeRange

Value

Plunger in Lubricator Error

Start Time

End Time

[*-24n

il

M e of « s
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®
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Well Status at the Time of the Last Error

ared Documents -

@:}v |g, http:f fhouts 122 fF airfieldfshared=:200ocuments'well-Diag-Pilot. asp: j *a X IBlng

— LX)

2 |-

File

Edit  Wiew Favorites Tools  Help

12? ﬁ'g? @Shared Docurents - Well-Diag-Pilat | |

@ B - gé; - E}’Eage - -E;}Tgnls -

@ wells -

@ well Overview

=00 N |
[/ Name
Aycock 1-1
Avycock 1-2
Aycock 1-3
Aycock 1-4
Aycock 1-5
Bass A-1
Bass A-10
Bass A-11
N Bass A-12
Bass A-13
Eass A-14
Bass A-15
Bass A-16
Bass A-17
Bass A-18
EBass A-15
Bass A-2
Bass A-20
Bass A-21
Bass A-23
Bass A-3
Easzs A-4
Basz A-3
Bass A-6
Bass A-7
Bass A-8
Bass A-S
Bass Compressor
Bass Daniels
Compressor
Daniel G-1
Showing 1 to 30 of 168

Shut-in

0.00 % a5 Gales [aer
IND2010 9:33:59 AM

Flows Cevire

54.54 P8I
3MEI2010 9:33:59 AM
- St Pressre

g ¥

Arie Sensco

12
NWI010 §:33:59 AN

174.96 P31
SMAZN0 9:33:58 AW

Bass A-12

f—— runacr

T Sl

Last Error Flag: 3192010 9:33:58 AM Plunger In Lubricator Error

@ well Error Summary -
PLFlags
Time Value
3/15/2010 9:33:59 AM Plunger in Lubricator Error
@ RtTimeRange -

k End Time ;I
Start Time [3770/2010 9:33:58 AM | [8] [3/19/2010 33358 am | 8] _Aeely | (o] [«] 0=
4« | v

Tanic! Top Gauge:
11.08 FT
31902010 8:33:59 AM
Tanic Water Gauge:

.92 PSI
1942010 8:33:59 AM
Current Flow Rate:

.00 MCF
311002010 9:33:59 AM

Accum Flow Today:
127.63 MCF
32010 9:33:59 AM

Accum Flow Yest:

0.08 MCF
JN2010 9:33:59 AM

MARATHON «
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N
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. S
=1Ll %]
- I@, hktp:jfhouks 122 FairfieldfShared%:20Documents fwell-Diag-Pilat . aspx j X IBing 2~
File Edit Wiew Favorites Todls Help
ﬁ & p . ; - Y = »
éSharad Dacuments - Wiel-Diag-Pilok @ - Bl - =h - |kPage ~ G}TQD‘S @
- Aeeum Flow Today: |
s T Sl 50.59 MCF
M Bass A5 31912010 10:28:00 AM
Bass -6 Agcum Flow Yest:
Bass A-7 0.00 MCF
Bass A-8 Last Error Flag: 3192010 1:28:00 AM Waximum Shut-in Time Surpassed 302010 10:28:00 AM
Bass A-S
B Ci
T R i@ well Error Summary -
Bass Daniels A
Compressor PLFlags Minimize
Da.mel G-1 Time value Close
Shewing 1 to 30 of 168 3/12/2010 3:39:00 PM M| | Modify Shared Web Part
3/12/2010 4:09:00 PM Export...
3/12/2010 4:21:00 PM
3/12/2010 10:56:00 PM Max AEE
3/13/2010 9:15:00 AM M Ad hac Trend
3/13/2010 9:25:00 AM Print
3/13/2010 10:39:00 AM
o Export to Excel 3 Save
3/13/2010 2:50:00 PM Maxi —
3/13/2010 6:33:00 PM Minimum Pressure not Achieved Open
3/13/2010 6:56:00 PM Insufficient Flunger Fall Time
3/13/2010 7:09:00 PM Flunger Travel Too Fast
3/14/2010 1:26:59 AM Maximum Shut-In Time Surpassed
3/14/2010 2:00:00 AM Restriction in System
3/14/2010 12:05:00 PM Lealk in System
3/14/2010 2:42:00 PM Leal in System
3/14/2010 3:35:00 PM Maximum Shut-In Time Surpassed
3/15/2010 4:15:00 AM Minimum Pressure not Achieved
3/15/2010 4:28:00 AM Elunger Travel Too Fast
3/15/2010 5:37:00 AM Insufficient Plunger Fall Time
3/15/2010 9:48:00 AM Maximum Shut-In Time Surpassed
3/15/2010 9:56:00 AM Minimum Pressure not Achieved
3/15/2010 10:10:00 AM Insufficient Flunger Fall Time
3/15/2010 10:21:59 AM Plunger Travel Too Fast
3/15/2010 4:10:00 PM Maximum Shut-In Time Surpassed
3/15/2010 7:14:00 PM Insufficient Flunger Fall Time
Showing 1 to 25 of 49
@ RtTimeRange -
End Time ;I
Start Time [+74 r | Apply | nI Ll (R
<| | E
|
4 | »
MARATHON |Dnne ’_l_’_ ’_l_l‘ﬂ Local intranet 100%
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Resulting Spreadsheet

E Microsoft Excel - 222ae968-8faf-4443-be5d-451962f0fbef.xml [Read-Dnly]
@_] Ele Edit View Inserk Format Tools Data  Window Pl PI-SMT  Help

DEHSGRIPH|ILBR-F(9-0- B -4 WHe i -um -|B I U|S -o-g
F50 hd f Maximum Shut-In Time Surpassed

A | B | c | D | E \ F [

| 1 |Dataset Datazet. Server Dataset. Tay Datazet. Context Tirme Walug |
| 2 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A12/2010 3:39:00 P Minimurm Pressure not Achieved
| 3 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A12/2010 4:09:00 P Insufficient Plunger Fall Time
| 4 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5 37124010 4:21:00 PM Plunger Travel Too Fast
| 5 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/12/£010 10:56:00 PM | Maximum Shut-In Time Surpassed
| B |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/13/2010 9:15:00 A Idinimum Pressure not Achieved
| 7 |PLFlags pnots275 PLFlags uspotfaifieldwnimms creekibass a-5 371342010 9:25:00 Aw Plunger Travel Too Fast
| 8 |PLFlags prots275 PLFlags uspotfaifieldimimms creekibass &5 3/13/2010 10:32:00 A Insufficient Plunger Fall Time
| 9 |PLFlags prots275 PLFlags uspoifaifieldimimms creekibass &5 3A13/2010 2:50:00 PM Maximum Shut-In Time Surpassed
| 10 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 341342010 6:33:00 P Minimurm Pressure not Achieved
| 11 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 341342010 6:56:00 P Insufficient Plunger Fall Time
| 12 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a5 3/13/2010 7:03:00 PM Plunger Travel Too Fast
| 13 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a5 37142010 1:26:59 AM | Maximum Shut-In Time Surpassed
| 14 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/14/010 2:00:00 AM Restriction in System
| 16 |PLFlags pnots275 PLFlags uspotfairfieldwnimms creekibass a5  3/14/2010 12:05:00 PM Leak in System
| 16 |PLFlags prots275 PLFlags uspotfaifieldimirmms creekibass a5 371472010 2:42:00 Pt Leak in System
| 17 |PLFlags prots275 PLFlags uspoifaifieldimimms creekibass &5 371472010 3:35:00 PM Maximum Shut-In Time Surpassed
| 18 |PLFlags prots275 PLFlags uspotfairfieldimirms creekibass a5 3A15/2010 4:18:00 At Minimurm Pressure not Achieved
| 19 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A15/2010 4:28:00 A Plunger Travel Too Fast
| 20 |PLFlags phots27s PLFlags uspotfairfieldimimms creekibass a-5 37152010 5:37:00 AM Insufficient Plunger Fall Time
| 21 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5 37152010 9:45:00 AM | Maximum Shut-In Time Surpassed
| 22 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/15/2010 9:56:00 AM Minimum Pressure not Achieved
| 23 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/15/2010 10:10:00 AM Insufficient Plunger Fall Time
| 24 |PLFlags pnots275 PLFlags uspotfaifieldwnimms creekibass a5  3/15/2010 10:21.52 AM Plunger Travel Too Fast
| 256 |PLFlags prots275 PLFlags uspoifaifieldimimms creekibass &5 /152010 4:10:00 PM Maxirmum Shut-In Time Surpassed
| 26 |PLFlags prots275 PLFlags uspoifaifieldimirmms creekibass a5 3A15/2010 7:14:00 Pht Insufficient Plunger Fall Time
| 27 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3AG/2010 5:14:00 At Restriction in System
| 28 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A6/2010 9:11:00 A Minimurm Pressure not Achieved
| 28 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5 37164010 S:21:00 AM Plunger Travel Too Fast
| 30 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/16/42010 11:14:00 AM Insufficient Plunger Fall Time
| 31 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a5 3/16/£010 3:25:00 PM | Maximum Shut-In Time Surpassed
| 32 |PLFlags pnots275 PLFlags uspotfairfieldwmimms creekibass a-5  3/16/2010 5:06:00 P dinimum Pressure not Achieved
| 33 |PLFlags prots275 PLFlags uspotfaifieldimirmms creekibass &5 3/16/2010 5:16:00 Ph Plunger Travel Too Fast
| 34 |PLFlags prots275 PLFlags uspotfaifieldimirmms creekibass a5 31772010 3:13:00 At Leak in System
| 35 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A72010 5:35:00 AM Maxirum Shut-In Tirme Surpassed
| 36 |PLFlags prots275 PLFlags uspotfaifieldimirnms creekibass a5 3472010 10:04:00 Ak Insufficient Plunger Fall Time
| 37 |PLFlags phots27s PLFlags uspatfairfieldwmirmms creekibass a5 3/17/2010 10:06:00 AM Minimum Pressure not Achieved
| 38 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/17/2010 10:16:00 AM Plunger Travel Too Fast
| 38 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/17/010 B:04:00 PM Insufficient Plunger Fall Time
| 40 |PLFlags pnots275 PLFlags uspotfairfieldwmimms creekibass a5 3A7£2010 6:16:01 P Plunger Travel Too Fast
| 41 |PLFlags prots275 PLFlags uspoifaifieldimimms creekibass &5 /182010 12:41:59 AM | Maximum Shut-In Time Surpassed
| 42 |PLFlags prots275 PLFlags uspotfaifieldimirmms creekibass a5 3718/2010 1:20:00 At Plunger Travel Too Fast
| 43 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A18/2010 4:15:01 Aw Leak in System
| 44 |PLFlags prots275 PLFlags uspotfairfieldimirnms creekibass a5 3A18/2010 9:28:00 A Minimurm Pressure not Achieved
| 45 |PLFlags prots275 PLFlags uspotfaifieldimirnms creekibass &5 34182010 12:18:00 PM Insufficient Plunger Fall Time
| 46 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a5 3/184010 4.29:00 PM | Maximum Shut-In Time Surpassed
| 47 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/18/010 B:39:00 PM Minimum Pressure not Achieved
| 48 |PLFlags pnots275 PLFlags uspotfairfieldimimms creekibass a-5  3/18/010 7:09:00 PM Insufficient Plunger Fall Time

| 48 |PLFlags pnots275 PLFlags uspotfaifieldwnimms creekibass a-5 371842010 7:21:00 PM Plunger Travel Too Fast) =
| 50 |PLFlags prots275 PLFlags uspotfairfieldimimms creekibass a-5 | 3/19/2010 1:28:00 AM | Maximum Shut-In Time Surpassed]

a1
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Pilot ACE Specifics

A new well-state tag needed to be added for each well. The states
are: Well Shut-In, Well Transition, Well Flowing.

» ACE kicks off the Well State Determination process every time a
new value is written to the Valve Position Indicator tag.

« The remaining ACE calculations run based on the value of the Well-
State tag.

* Anew digital state tag was also added for each well to store current
and historical error flags.
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PI-ACE Calculation Implementation

« All of the calculations have been developed generically
to allow new wells to be added quickly and easily.

Module Database - PI System Management Tools

Fle  Wiew Tools  Help

Callectives and Servers @
[Foarch 3 - o
Servers
70 Bass A20
[ MEGPLP o [/ Bass A21
O prvs75 o (B Bass 423
PNOTS275 o % gmz'i CE Manager M=l E3
[ svGRs300 = _.g“ - Server Executable Module Context Tag Help
‘Bocumulated Flow Today = FAR_ET_FAR_BASSA4_ABAIAFLW B e
?; Accunulsted Flow Yesterday = FAR_ETH_FAR_BASSd_ABATYFLW ELE] ] 2]
‘5, Casing Pressure = FAR_ETX_FAR_BASSAS_CSG1FS!
‘&, Cunent Flow Rate = FAR_ETX_FAR_BASSA4 AGAICFLW houts360 | | Hams [ Statustiaue [ Since [sc
23, Flow Control Valve Dutput = FAR_ETX_FAR_BASSA4_FCVIOUTPUT =@ PHOTS275 Cunent Status On 12/7/2003 11:0351 AM
‘e, PLFlags = FAR_ETX_FAR_BASSA4_PLFLAGS MTP_CBT Tags
ey, PLStalus = FAR_ETX_FAR_BASSA4_PLFLAGTD PlungerLiftLBMO1 Input Tags 2z
‘g, Plunger Arv Sensar = FAR_ETX_FAR_BASSAS_ARVISENSOR PlungerLiftLEMO2 Output Tags 1
ey, Stalic Pressue = FAR_ETX_FAR_BASSA4_AGATSP FlungerLiflLEM03 Eg‘é‘a‘;g;g‘;ﬂngammMn o S
‘s, Tank 1 Top Gauge = FAR_ETX_FAR_BASSA4_TK1TG FlangerLiiLEM04 FNOTS 272\ PhraaLHLEMD. . 11 TR 1 0 A N
Gty Tork 1 Water Gauge = FAR FTX_FAR BASGA4 TKIWG PlungerLirLBH0S PHOTS275\PlungerLItLBMO. . U 1272009 110855 Na
System Management Pluglns ‘&, Tubing Pressure = FAR_ETX_FAR_BASSA4_TEGTPS! Ry e et PHOTS2PeraaidEMD. . O e N
joearch P e Wiell State = FAR_ETX_FAR_BASSA4 WELLSTATE G, Input Tags | DosCription PNOTS2754Plunger tLBMO. . O 12/7/2009 110356 A Na
Curent Valuss - B Propsties Dutput Tags | Besume Calculation PNOTS2754PlungerLitLBMO. . (n 12/7/2008 110357 8M Na
Recorded Values 2 ([ BassAS E E Contests Take Out OF Service PHOTS2754PlungerLitLBMO. . (n 12/7/200811:0358 8M  Na
Interfaces [ Bass A6 00 TS E—— L o\ arie .2 PNOTS2754PlungerLitLEMO,.  (n 12/7/2009 1103588 Na
Points 5§ Bsi? eyt
" B s G Manaisz SREEES ck\Daniel G-4
C@hvenokz L ek\Daniel G-11
LG o = reekiBass A4 |
WPNOTS2ZPEWISPOFaitfildMimms Creek!Bass A5
WPNOTS2ZPE\ISPONFaitfieldiMimms Cresk!Bass A6
WPNDTSZPE\ISPONFaitfisldiMimms Creek!Bass A8
. Gy \WPNDTS27EAISPO FaifieldiMimms Cresk!Bass A9
@@ PlungerLiftLBMOB
-G PlungerLift BMO7
-G PlungerLiltLBMO3 | |
& Conterts (8 Funning, 0 Ertor, § Unregistered, 0 DLt Service] i
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Fairfield SCADA and PI-ACE Architecture

Proficy
Server

AutoSOL
SCADA
Ser}ver

|

Pl ACE server
Pl server

agE=

ACE Manager
C;(}L g2 structure
ACE i?_] o

Pl
Archive
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FUTURE - Dally e-malil Spreadsheet

-lolx
Eﬂ File Edit Wew Insert Format  Tools Data  Window PI PI-SMT  Help Tvpe aquestionforhelp - - & X
IEHS SRV sLB-J9-c - illase PF==2-F
ANE - B Bags A4
A | B | C | 0 | E [«
1 Well Error Flag Timestamp
9 [Bass A-16 Flunger in Lubricator Errar Sunday, March 07, 2010 05:09 A
10 |Bass A-17 Flunger in Lubricatar Error Friday, March 05, 2010 07:18 AM
11 |Bass A-17 Flunger in Lubricator Errar Saturday, March 06, 2010 04:41 AM
12 |Bass A7 Flow Contral “alve Leaking Saturday, March 05, 2010 05:11 AM
13 |Bass A17 Flunger in Lubricator Errar Saturday, March 06, 2010 0722 AM
14 |Bass A17 Flunger in Lubricator Errar Sunday, March 07, 2010 07:14 AM
15 |Bass A-17 Plunger in Lubricatar Errar Sunday, March 07, 2010 D3:20 PM
16 |Bass A-4 IR estriction in System Friday, March 05, 2010 05:29 AM
17 |Bass A4 Insufficient Plunger Fall Time Friday, March 05, 2010 0538 Al
18 |Bass A-4 hWaximum Shut-ln Tirme Surpassed Friday, March 05, 2010 05:51 AM
19 |Bass A4 Leak in System Friday, March 05, 2010 11:04 Ak
20 |Bass A-4 Cwer-Range Gas Meter Friday, March 03, 2010 01:46 FM
21 |Bass A-4 Plunger Travel Tao Fast Friday, March 05, 2010 01:51 P
22 |Bass A4 Insufficient Plunger Fall Time Friday, March 035, 2010 08:02 FM
23 |Bass A4 Leak in System Friday, March 05, 2010 08:08 FM B
24 |Bass A4 Waximum Shut-In Time Surpassed Friday, March 03, 2010 08:15 FM
25 |Bass A-4 Cwer-Range Gas Meter Saturday, March 05, 2010 04:10 AM
26 |Bass A-4 Flunger Travel Too Fast Saturday, March 06, 2010 04:15 AM
27 |Baszs A-4 Insufficient Plunger Fall Time Saturday, March 05, 2010 08:25 AM
28 |Bass A4 MWaximum Shut-In Time Surpassed Saturday, March 0B, 2010 03:38 AM
29 |Baszs A-4 Leak in System Saturday, March 05, 2010 11:31 AM
30 |Bass A-4 Cwer-Range Gas Meter Saturday, March 0B, 2010 04:33 P
21 1Ba P | Plimpar Traval Ton Fact Coturdayw Rdarch OE 2010 0A4-238 Dk il
H 4 b M["Sheetl { Sheet? £ Sheets 7 1 | L'J
Ready LI L
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Benefits

Reduce Lost Production
Reduce Maintenance

* Opportunity to focus on higher value items

« Operators are better able to prioritize their daily routine

* Fewer problems “slip through the cracks”
Conservative Estimate

[
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Conclusions

OSlsoft Real-Time Infrastructure
* Visibility into Operations

« Separation of consumers

» Application Platform
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