The Industry Issue:
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How it Works:

New & existing sensors Data collection & filtering

Communication Uplink
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END TO END SERVICE:
Rapid information from the
sensor to the desktop

Platform System Overview

Predictive Analytic Software
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Case Study: ESP
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Goal: Extend ESP run life from 180 to 720 days, decrease workover costs by 4% =

USD$20M / year



Diagnostic Precursor Events, ESP Study
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Intervention here would have
saved 8 days of downtime
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Pattern recognition by the neural network identified a complex series of events that did
not exceed operator thresholds for current, temperature, or voltage, but when compared
with a cubic trend line for two months before the event, were able to predict downtime in

over 70% of failure cases in a given environment.



Case Study: Power Generation and Emissions
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Objective: Run generators at maximum efficiency without exceeding EPA NOX emission
levels, predict new optimum performance parameters when rigs move to new locales.
Input to Artificial Neural Network: Generator Performance, Temperature, Pump
Performance, Battery Voltage.



Avoiding an emissions event:
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Predictive Analytics with GeoTagging
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Well Maintenance - History

1{31,1’2009 Monthl'_.r checklist completed and no work required.
12{19}’2008 Monthly checklist completed and no work required.

|
Flow Assurance |
/" HSE Performance 3 | |
| Upsets |
Intermittent Gas Lift (WF-016) !
i |
(WF-011) WT\INIFIFHI'JEI%W I !
) | validate Production
e |
Sand Monitoring Emulsion Management Corrad 4""’"0(";':;;;';“““ :
(WF-010) (WF-009) "“":V"MB) I Production Planning |
I | |
Y e Short Term Production/ Long Term Production |
. Start-up / ramp-up Liquid — | Sep Pressure Ll A |
- — . e — SiNEE M eent Slug Manise;nent Pigging Liquid Surge | Optimization In]ec:lut;:.‘:’zl:?nmg } (::Eaz:t) :
§ | ﬁl.‘.ufn-’scmﬂul | ratform overven Pa... Patfom 21 Engre 0., [0 st #3 vervem Page. | M;"Hig:'l"z';"t | (wroig) | |
4 ry Iy |
Unit 1 Compressor General Information Unit 1 Engine Cylinder Temperatures (DEGF) \ ) I T T |
|
General Statistics Discharge Temperature — — | 3 T |
S W0mH g Dela2 SADEF o Facilities Monitoring : EOR Surveillance \ /’ EOR Optimization |
Horsepover 4BISOBHP g Defta3 SADEGF g COTP/COMP/SER I GASWAG Surveillance ( GASWAG Op :
Percent Tarque 10 % ® Deltad SADIGE g Monitering | w ) > (WF.025) |
CompressunRaba 12PSE @ | Demas 390Gr g @ fificial Lift WE-006) ! 7021 L |
Sucton Frassure TI5OPSIG g Deftaé  SHDEGF g 5553 5989 | |
Discharge Frassure EH.0FSIG g ft Surveillance I :
Lentroplc Sffciency  870% g | (WF-005) Gaslift Opti : Waterflood Surveillance Waterflood Optimization 1
Rod Load Tengian 266 % ® 2 92IDIGF g ¥ £.015) L (WF-026) |
Rod Load Compression 495 % ] 3 92IDIGF g — (Wi ] Jj \\ |
HF{MMSCFD from BWR 9.6 ° #4 9220IGF g 7511 7179 677.1 ! Surveillance T 7y |
ot e o 5 wew o |2 (o] @] (5 (o (7 (5] wron — |
sgnitian Timing 778TC g 25 ILIBEGF g ———— Live Asset Mode |
Detalled Engine Information [WF-023) :
[3 |
¥ TP VNSRS Frwe e — — N ] Medium L 9 SlowL. ,!




