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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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Background

• Oil and gas production in nine countries. Refined product sales in 18 
states.

• PI systems: 
– Four in upstream (Houston, MEGPL, EGLNG, and Norway)

– Eight in downstream (refineries in Illinois, 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 PI implementation was Robinson, Ill in 1988. Our first PI 
system was sold to us by Pat Kennedy.
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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

• Retrieve data from JV partners

• Advanced computation capability to highlight problem areas and 
prioritize workflows

• Provide knowledge management and knowledge transfer to newer 
technical professionals

• Integration with modeling applications such as Kappa Diamant, 
Kappa Saphir, HYSYS, ECLIPSE.

SharePoint is a registered trademark of Microsoft Corporation in the U.S. and/or other countries.
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• Modeling: Equatorial Guinea

• Modeling: Droshky (Gulf of Mexico)

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

• World class asset - Bioko Island – West Africa

• Honeywell Control Systems both offshore and in gas 

plant

• Existing PI users at EGLNG (another company in Punta 

Europa complex)
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Marathon:  Equatorial Guinea

Ownership in Alba Block

Marathon     63.25%  (65.21% W.I.)

Noble           33.75%  (34.79% W.I.)

GEPetrol        3.00%  (Carry)

Ownership in Alba LPG Plant:

Marathon     52.17%  (65.21% W.I.)

Noble           27.83%  (34.79% W.I.)

SONAGAS   20.00% (Repaid Carry)

Alba Field is located 18 miles NW of 

Bioko Island, Equatorial Guinea in Rio 

Del Ray Basin.

Water Depth ~250 ft
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Location Map - EG License 

BLOCK D

ALBA BLOCK

Apatito

Bococo
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Estaurolita
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Gardenia Discovery
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Alba 18
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Alba Field

Is all about the scale!

Alba 9 Well

and Marathon Oil Tower

Houston, Texas

Marathon Oil Tower

Alba – 9

564’
29,600 acres 

~ 14,923 soccer fields!
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Alba PSC

Partners

Products

• Marathon

• Noble 
Energy

• GEPetrol

• Condensate

• Natural Gas

Operator

Alba Field Development 

Economic Value Chain

Long-life 

assets with 

diverse 

product and 

revenue 

streams

Gross 

Production

~ 220,000 boepd
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Alba Plant

• Marathon

• Noble 
Energy

• SONAGAS

EG LNG

• Marathon

• SONAGAS

• Mitsui

• Marabeni
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AMPCO

• Marathon

• Noble 
Energy

• SONAGAS

Atlantic Methanol Company LLCAtlantic Methanol Company LLC
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Alba Field Development Timeline

• Jan. 2002 - Marathon acquires Alba assets

• May 2007 - EGLNG facilities first production

• Nov. 2007 - PI system implemented at EGLNG

• Nov. 2009 - PI system implemented at MEGPL
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2002



© Copyright 2010, OSIsoft LLC. All rights reserved.

2007
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Finished Platforms 

B2 
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C Platform
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Alba B2 - Separator D Schedule
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MEGPL Gas Plant
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Housing Complex 
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Equatorial Guinea – Before PI
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Equatorial Guinea – After PI
E G DCS Network GE Turbine Compressors
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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
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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 PI 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.
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Droshky - Origin of Name

Troika: a Russian carriage 

pulled by three horses abreast

Droshky: low, four-wheeled, open 

carriage drawn by one horse

• Droshky chosen because of the connection to the Troika field

• Originally Troika Project involved three companies - Marathon, 
BP and Shell
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Subsea Facilities

4 Subsea Wells

w/ 10 completions 

Dual 8” Insulated Flowlines

75,000 BPD Design Rate 

Well Control

Umbilical 

Flowline Manifolds

Shell Bullwinkle Host Platform 
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Bullwinkle

Rocky Angus

Noble Lorien

Manatee

Nexen Aspen

Brutus

Troika

Droshky

GC244GC243

GC199
GC200

GC158

GC113
GC110

GC65

GC155

GC201

Eagle
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Umbilical

• 18.5-mile “extension cord” that connects the tree control pods to host 

platform

• Allows monitoring and control of the wells 

Communication

Spare 

Electrical 

Power

Annulus 

Monitoring

Asphaltene / 

Paraffin 

Inhibitor

LP Hydraulic 

Power 

Methanol 

HP Hydraulic 

Power

Chemical / 

Scale Inhibitor
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DRAFT

Green Canyon 244 #4

OCS-G-11043

Droshky Project

Elevations:

RKB - MSL = 82 ft ( Noble Paul Romano ) Revision 1

Water Depth = 2953 ft

RKB - Mudline = 3035 ft Drawing is not to scale.

Top of Tree @ 3013 ft RKB XOVA Vetco H4 connector All depths reference RKB unless otherwise indicated 

XOVP CVC Flowline Hub

Annulus monitor/bleed line

TH

A

THV

Top of 26" Liner @ 3170' MD

36" Casing @ 3316' MD

26", 202.25#, X-60, RL-4S Casing @ 4707' MD

Top of 16" Liner @ 5543' MD

20", 166.4#, X-80, RL-4S Casing @ 6165' MD

16", 96#, P-110, Hydril 521 Liner @ 9260' MD

Top of 9-7/8" Liner @ 12,882' MD

Top of 11-7/8" Liner @ 12,970' MD

13-5/8", 88.2 ppf, Q-125HC, Hydril 523 Casing @ 13,230' MD

 

11-7/8", 71.8 ppf, Q-125-HC, Hydril SLX Liner @ 17,610' MD

Halliburton RPT Top No-Go Nipple (3.437" Bore) @ ±xxx RKB

Halliburton RPT Top No-Go Nipple (3.313" Bore) @ ±xxx RKB

Schlumberger Ported Space-out Joint @ ±xx,xxx' RKB

Frac port isolation seal assembly

Schlumberger 9-5/8" x 4.75" Quantum X Packer @ ±xxxx' RKB

Schlumberger FIV-C-9X (OD = 7.318"; ID = 3.700")

Shear-out Safety Sub (xxk)

5", 18 ppf, SLST-H-T Hyper II 13Cr110 Blank Pipe (xx,xxx'  - xx,xxx')

Schlumberger 9-5/8" x 4.75" Quantum X Packer @ ±xxxx' RKB

Schlumberger MFIV-9X (OD = 7.318"; ID = 3.700")

Shear-out Safety Sub (xxk)

5", 18 ppf, SLST-H-T Hyper II 13Cr110 Blank Pipe (xx,xxx'  - xx,xxx')

Schlumberger 9-5/8" x 4.75" Quantum X Packer @ ±xxxx' RKB

Schlumberger MFIV-9X (OD = 7.318"; ID = 3.700") @ xxxx' MD

Shear-out Safety Sub (xxk)

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

PBTD @ Float Collar @ 21,727' MD

9-7/8", 62.8 ppf, Q-125HC, Hydril 523 Liner @ 21,876' MD

TD @ 21,910' MD

Baker ProductionQuest Flowmeter set @ ±xx,xxx' RKB (Sensors @ xxxxx' TVD)

with Baker 3.688" Model AR Profle (Bottom No-Go)

Venturi throat ID = 1.815"; Minimum mandrel ID with venuri removed = 3.562"

P/T

Schlumberger Dual-Port Dual Check Injection Nipple (DCIN) set @ ±xxxx' RKB

Dual 0.5" ID check valves; Dual 3/8" OD chemical injection line ports 

4-1/2" OD, 15.1 ppf, Hyper-1 13Cr110, VAM TOP Production Tubing Below DCIN

Baker Size 831-434 Premier 10k Production Packer with Striker Module

S13Cr95 with Aflas Element, Cut-to-Release, Set @ ±20,200' RKB

20,442' - 20,824' LWD

MPP: 20,633' LWD

MPP: 20,032' TVD

Deviation @ MPP = 44°

19,823' - 20,180' LWD

MPP: 20,002' LWD

MPP: 19,567' TVD

Deviation @ MPP = 43°

Schlumberger Endure Screen (125μ mesh w / 14 ga Hi-Flow  perforated shroud)

w ith 2-off xx" x xx" Schlumberger Vertical Eccentric AllFRAC Tubes

5" OD, 18 ppf, SLST-H-T, Hyper-2 13Cr110 Base Pipe; Screen Mesh: Alloy 20

Screen ID = 4.276"; Effective Screen OD: 7.022" OD

±xxxx' - xxxx' MD

5", 18 ppf, Hyper-2 13Cr110, SLHT-S-T Blank Pipe

±xxxx' - xxxx' MD

21,130' - 21,279' LWD

MPP: 21,205' LWD

MPP: 21,447' TVD

Deviation @ MPP = 44°

5", 18 ppf, Hyper-2 13Cr110, SLHT-S-T Blank Pipe

±xxxx' - xxxx' MD

Schlumberger Endure Screen (125μ mesh w / 14 ga Hi-Flow  perforated shroud)

w ith 2-off xx" x xx" Schlumberger Vertical Eccentric AllFRAC Tubes

5" OD, 18 ppf, SLST-H-T, Hyper-2 13Cr110 Base Pipe; Screen Mesh: Alloy 20

Screen ID = 4.276"; Effective Screen OD: 7.022" OD

±xxxx' - xxxx' MD

5", 18 ppf, Hyper-2 13Cr110, SLHT-S-T Blank Pipe

±xxxx' - xxxx' MD

Schlumberger Endure Screen (125μ mesh w / 14 ga Hi-Flow  perforated shroud)

w ith 2-off xx" x xx" Schlumberger Vertical Eccentric AllFRAC Tubes

5" OD, 18 ppf, SLST-H-T, Hyper-2 13Cr110 Base Pipe; Screen Mesh: Alloy 20

Screen ID = 4.276"; Effective Screen OD: 7.022" OD

±xxxx' - xxxx' MD

Vetco MS-700 Wellhead

4-1/2" Schlumberger TRC-II-10 SCSSV set @ ±7500' RKB (±4500' BML)

with 3.688" Halliburton R Profile

PCV

10-3/4" x 9-7/8" Production Tie-Back Casing

10-3/4", 73.20 ppf, Q-125, Hydril MAC-II  (3018' RKB - 8140' RKB)

9-7/8", 62.80 ppf, Q-125 Hydril 523 (8140' RKB - 12,912' RKB)

4-1/2" OD, 15.1 ppf, 13Cr95, VAM TOP Production Tubing Above DCIN

Tube ID = 3.826"     Tube Drift ID = 3.701"

Coupling ID = 3.798"    Coupling OD = 5.042"

Baker ProductionQuest Pressure/Temperature Mandrel

Set @ xx,xxx' RKB (Sensor @ ±xxx TVD) 

TH bore isolation sleeve:  5.27" OD; 3.87" ID

    FLIV

TH bore protector sleeve:  5.27" OD; 4.00" ID

Nexprene 9050D-encapsulated SCSSV control lines

Flatpack dimensions: 11 mm x 18 mm (Red)

2-off 0.25" OD, 0.049" WT, Incoloy 825 lines

Line Colors:    SCSSV1: Blue (w/ ridge)     SCSSV2: None

SCSSV

Flow

DCIN

AAV

D ebris 

C ap

AMON

AWV 5.25"

ITC

5.75"

Proposed 3-Zone Stacked Frac Pack Well Completion

RPT

Petrothene (PP1510-PC)-encapsulated TEC line (P/T gauges)

Flatpack dimensions: 11 mm x 11 mm (Yellow)

1-off 0.25" OD, 0.035" WT, Incoloy 825 line

Nexprene 9050D-encapsulated chem injection lines

Flatpack dimensions: 13 mm x 24 mm (Green)

2-off 0.375" OD, 0.065" WT, Incoloy 825 line

Line Colors:     CID1: None     CID2: Blue (w/ ridge)

XO ID 

3.826"

M1A/O-Upper Sand 

Perforations

382 feet @ 14 SPF

(Halliburton 6-1/2" Carrier, 47g 

Mirage RDX BHLD Charges)

K(7)/L2 Sand Perforations

357 feet @ 14 SPF

(Halliburton 6-1/2" Carrier, 47g 

Mirage RDX BHLD Charges)

28-Jul-2009

 PMV PWV

TH thread:  5-1/2" 26# VAM TOP

UPT

       DPT

Cameron 10k Horizontal SpoolTree™  

RPT

P Sand Perforations

149 feet @ 18 SPF

(Halliburton 6-1/2" Carrier, 47g 

Mirage BHLD Charges)

AVV

     B

Packer Fluid: ±12.4 ppg NaBr

Completion Fluid: ±14.8 ppg CaBr2/ZnBr2

AP
AMV

R
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Droshky – Without PI

Aker Solutions MCS

(sub-sea data)
Baker Hughes

Flow-Calculator DHFM

Remote Monitoring

VIC Client

Lafayette and Houston
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Production Analysis

Saphir / Topaze

Kappa Diamant Database

(high frequency pressure

and rate data)

PI Database (MOC)

Real time Collection

and Reporting

(Plano, TX)

TOW Database

Production Allocation 

and Reporting

(Houston, TX)

PI Database (Shell)

Real time Collection

and Reporting

MMS Production 

Reporting

SAP Entry (IBM)

Production Accounting

(Tulsa, OK) 

SPL Incorporated

Monthly Production Allocations

(Pearland, TX) 

Monthly Allocations (IBM

Manually enters into SAP)

Baker -Hughes

SDA Flow-calculator

DHFM 

Aker Solutions

MCS

(subsea controls) 

Bullwinkle Control

System

(Intellution)

Offshore

Raw Data 

Subsea Controls

Shell Provides Daily

Allocations (MOC Operators

Manually enter into TOW)

Water Depth ~ 3,000 ft

Facility Tags 

87 

Subsea  Tags  

788

Calculated Tags  

150 

Shell (DOR) Controlled                  MOC Controlled                 

Remote Monitoring

Vic Client  

(Lafayette and Houston)

Neptune Gas Plant

Monthly Gas Sales

Allocations

Industrial Evolution 

Contract



© Copyright 2010, OSIsoft LLC. All rights reserved.

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 PI OLEDB COM connectors into TOW.

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

using PI Universal File Loader (UFL). PI is considered “Gold 

Database”.

• Sub-surface modeling with automatic channel created to Kappa 

Modeling Suite.
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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 

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

well at a time)

• HYSYS: Topsides modeling. Usually used for offshore platforms. Maximize 

fluid recovery to optimize surface production facilities.
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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, OSIsoft LLC. All rights reserved.

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. PI 

will be instrumental in capturing this data.”
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Mimm’s Creek Plunger Lift Diagnostic Tool

• Operators are overwhelmed with tasks (operate by 

exception)

• Requested by the Technology Services group (R & D 

function)

• Result of a six-month study to optimize production
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•Large number of gas wells

•Spread out across numerous 

counties in Texas
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Plunger Lift Basics

 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.
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Shut-in Well Flags

• Plunger in lubricator

– Check sensor value for indication that plunger is falling

• 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

• Leak in system

– Check for casing or tubing pressure decrease during shut-in
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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
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Seven Day Status of All Wells
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Seven Day Status of Individual Well
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Well Current Status
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Well Status at the Time of the Last Error
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Exporting Well Errors to Excel
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Resulting Spreadsheet
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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.

• A new 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.



© Copyright 2010, OSIsoft LLC. All rights reserved.

Fairfield SCADA and PI-ACE Architecture

ACE Manager

ACE 

exe/dll

ACE 

Sched.

PI ACE server

Proficy

Server
AutoSOL 

SCADA 

Server

PI 

Pub.
ROC 

Link

ROC

ACE MDB

structure

PI server

PI

Archive
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FUTURE - Daily e-mail Spreadsheet
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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

OSIsoft Real-Time Infrastructure

• Visibility into Operations

• Separation of consumers

• Application Platform


