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Well Analyzer

Pro-Active
Automated Real-Time Surveillance (ARTS)

Well/Reservoir Evaluation Software Package
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Wet Gas Wells
North Sea
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ODSI Well Analyzer

Digital Operator Support Real-Time Automated System
Real-Time Reporting on Well/Field KPI's

The Well Analyzer RTS Concept:
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Well Analyzer Automated Real-Time System (ARTS) Features @

* Automated Rate Calculations and PVT Adjustments
* Conversion to BHP/Datum Depth

* Automated Pressure Transient Interpretation of Build-ups
(PBUs) and Drawdowns (DDs)

* Time-Lapse Skin, Perm, Mobility-Thickness, P* and P.I. or L.I.

* Continuous calculations of observed in-place, hydraulically
connected, mobile and recoverable HC Volumes

 Static& Flowing MBAL, Decline Analysis
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Background - Failed Subsea Flow Meters

QOilfield Data Services Inc.

nsi

2 wells equipped with tree and
downhole gauges

Both lost communication with subsea
Wet Gas meters

* |Individual rates were not available

Tied-back to the host facility, where
the total field rate was measured

Objectives

* Demonstrate the ability to calculate
individual gas rates

* Calculate BHP at mid-completion
* Perform auto-PTA
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ODSI Solutions for Virtual Metering/Failed Subsea Flow Meters @

» The operator saved at least $4M/well by using ODSI’s Virtual Metering and decided not to

install subsea MPFMSs for all future developments
« Direct numerical integration to Mechanical Energy Balance eq. with rigorous PVT and phase-thermal model

Oilfield Data Services Inc.
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ODSI Solutions for Virtual Metering 00|
Detection of Platform Meter Error -

 The solution detects Errors in Allocations and Meter Calibration
* Once detected, the operator recalibrated the meter

* The solution is independent and uses dP in the wellbore and a direct numerical integration to
Mechanical Energy Balance eq.
Oilfield Data Services Inc.
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Real-Time Diagnostic Auto-PTA
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Summary & Conclusions 003l

The gas rates for individual wells were accurately calculated

* The operator saved at least S4M/well and decided to use
ODSI’s Virtual Metering for this field and all future subsea
developments without installing subsea flow meters

* Direct Numerical Integration to Mechanical Energy Balance eq with rigorous self-calibrating PVT

and phase-thermal model (NO CORRELATIONS)

* Detects errors in allocations and is used for meter calibration
Used for PVT calibration and to detect the onset of water production
Real-time well performance monitoring (Auto-PTA)

* Fairly constant perm: 10 — 18 md (variation due to multiple zones)

* Fairly constant skin: 4 — 7 (variation due to varying perm)
* No major changes in well’s performance with time
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