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Dat a

A An ESP well measuring 20
data parameters recorded
once per minute produces
28,800 data points every day

A A company operating 200
wells would require to
manage 5.76 million data
points of data per day

A 2.1 billion data points per
year
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Well by well data

Well # Amps Pressure Motor Temp Frequency
Well 1 0) 2300 120 50
Well 2 42 200 78 55
Well 3 20 540 135 50
Well 4 31 330 78 48
Well 5 0) 2120 45 0
Well 6 56 400 80 48
Well 7 98 321

Well 8 72 340

Well 9 17 120

Well 10 72 340
é
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Intelligent information

Status Action Recommended

NOT PRODUCING OK to restart

NOT PRODUCING Investigate high motor temperature
Investigate under load trip

Investigate rising motor temperature
Low Intake Pressure
Excessive gas at pump intake

Alarm Excessive draw down on the well

Optimisation Potential I Increase Hz (max drawdown @ 52 Hz)

Optimisation Potential I Increase Hz (max hp limit @ 58 Hz)

Well conditions changed - Conduct a well test or analysis
- Check ESP performance

Optimised T no attention required

Optimised T no attention required




Introduction

The choice of measurements available from monitoring
technology is growing

The number of artificially lifted wells is growing

Effective day to day surveillance of this volume of data
requires large amounts of time and expertise.

Pro-active monitoring of an operation becomes
iInefficient unless a degree automation is utilised.



Effective monitoring is labour intensive

Gather the data from each device

Consolidate the data from the
different devices

Chart the data
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Analyse the trends



Proactive optimisation Is labour intensive
and requires expertise

Calculate key performance indicators to asses well
performance

Down hole flow rate

Water, oil and gas cut validations
Bottom hole flowing pressure

Static bottom hole pressure validation
Productivity Index verification

IPR curve operating point

etc

Calculate key performance indicators to asses pump
performance

ESP operating point (head vs downhole flow)
Efficiency

Produce sensitivity studies for optimisation potential



Automation

Use a real time software model of the well to process
the live data feeds from the well site devices

Calculate unmeasured parameters
Free gas at pump intake
Bottom hole flowing pressure / draw down on the reservoir
Motor / Pump power

Pump flow rate / operating point

Validate all calculated parameters against measured

data to give accurate real time
PI
Flow
Water Cut
Pump Operating Point



Validation of data In real time

Intermittent well test data
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Automated Protection

Minimise workovers using exception levels on key measured
and calculated parameters

Intake Pressure

Motor Temperature

Bottom Hole Flowing Pressure
Wellhead Pressure

Discharge Pressure & Pump Delta Pressure
Current

% Free Gas at Pump Intake

Pump Intake flow rate

Water Cut

Flow (surface and downhole)

Pump HP requirement / Motor hp level

Calculate protection levels automatically and continuously

Display levels in an easily understandable/manner



Automated Protection

Simple questions enable alarm levels to be calculated automatically
Parameter alarm levels are effected by multiple criteria
Some alarm levels require updating as well conditions change

Exception Level Criteria Alarm Parameter (s) Protection Provided

m
minimur ¢

at the pump intake

aximum all le mator hp

s the masamum flow r ainable by the ESP

he minimurm

n of ESP failure




Automated Protection

A Display alarm levels in an

easily understandable format
BAD

A Update alarm levels
automatically with changing
conditions
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FPump Intake Press.

Hi GOR @ Pump intake

A Display the route cause of the
alarm




Automated Optimisation

A software model can be used to perform real
time sensitivity studies

Well and pump limitations are set using the
guestions posed for alarms

Maximum frequencies can be calculated
Minimum WHP can be calculated

Best Efficiency point can be calculated



Automated Optimisation

Using well head pressure

Minimum recommended WHP

Constrained by
I Maximum limit for well draw

down

; : 710.4952

' Maximum free gas @ pump Wellhead Pressure
intake :

I Pump range



Automated Optimisation

Using Frequency

L5
ESP Frequency

q

=

Maximum recommended frequency

Constrained by

Maximum limit for well draw down
Maximum limit forfree gas @ intake
Maximum limit for motor hp
Operating range of pump



Automated Optimisation

3731613
Motor Temp {Windings)

- -
9331156 430608 145 3338
Pump Flowrate (mean) Free gas at intake Motor Power

Simple instrumentation at the well sité is
used to verify results during the
optimisation adjustments




Why process data at the well site?

To provide all the data at a central location
at the well site in a common and simple to
understand format O
l Central Data Display
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To provide the operator and ESP vendor RN
real time information on well and pump "Ci:;n,:‘u_
performance. N

The well site operation can make informed
decisions on fine tuning based on accurate
boundaries for well and equipment
limitations

To provide faster reaction times to
consequences of operational changes

Automated control can be set up



