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IMPROVES ESP SYSTEMS
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Introduction of APC VSD System

Å Our presentationtodaywill describemain characteristicsandadvantagesof

hardwareused by AlKhorayef PetroleumCompany for Variable Speed

Drive Systemsproposedto ourcustomers.

Å Themainpartof our VSDïtheheartof thesystemis providedby UNICO

Inc, USA

Å Final productis designedandintegratedto matchcustomersspecificationat

WSPin SaudiArabia.
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Introduction of APC VSD System

Å Abstract

Producershavediscoveredtheuseof VariableSpeedDrives(VSD) cansignificantly

improve the operation,efficiency, and reliability of Electric SubmersiblePump

(ESP)systems. Thebeneficialeffectsof beingableto adaptpumpspeedto specific

and/or changing well conditions are well understood. A number of recent

innovations have been incorporated into a new series of VSDs specifically

engineeredfor operationof ESPs.
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Artificial Lift Drives

Å Engineeredand manufacturedspecifically for oil-

field pumpingapplications

Å Drives can be configured to operatevarieties of

artificial lifts including: Electric Submersible,

ProgressiveCavity,Rotaflex,andBeamPumps

Å Drives continuouslymonitor and quickly adaptto

changingdownholeconditions

Å Advanced control features increaseproductivity

and extend the life of both new and existing

artificial lift systems.

Å The drives are capable of providing near-unity

powerfactorat all speedsandloadsto avoidutility

powerfactorpenalties

Å An enhanced RTU protocol allows efficient

transferof both16- and32-bit datathroughlocal or

remotenetworks

100 ï200  Kva

250 ï500 Kva

600 ï1000 Kva
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System Energy Efficiency

Å Significantly reduces the energy cost per barrel of oil
produced

Å Eliminatesthehigh in-rushcurrentsof acrossthe line motor
starting

Å Increasestypical power factorsof about60% to 95% at all
speeds

Å Eliminatesutility powerfactor penaltychargesandreduces
overallenergyconsumption

Å DC link chokesor low capacitancebus and optional 12-
pulseconnectionssubstantiallyreduceharmonicdistortion

Å An optionalharmonicfilter or autotransformerwith Active
Harmonic Damping software provides compliance with
IEEE519harmoniclimits

Å Staggeredpump starting minimizes current demandafter
poweroutages

Å Adjustableweekdayand weekendstart/stoptimes provide
energydemandmanagementfor reducedutility bills

Å Cumulative energy consumption in kilowatt hours
is continuouslydisplayed
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Electric Submersible Pumping

Å Overload,underload,and pump flow detectionprotect

submersiblemotorsandpumpsfrom damage

Å Optimumproductionis achievedby preciseregulationof

thepumpinput pressure

Å Pump and motor parametersare used to obtain intake

pressure,dischargepressure,pump flow, and lift power

without theuseof sensors

Å Current limit control increasesproduction from gassy

wells by increasing motor speed during periods of

reducedpumpload

Å Auto-restart returns the drive to operation after an

adjustableperiodof time oncethefault hasbeencleared

Å Rapid restart minimizes lost well production due to

momentarypoweroutages

Å Providescontinuousmeasurementof input power and

pumpingsystemefficiency
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ESP 
Drive 
Layout

Heavy-duty 10 gauge enclosure designed for 

NEMA 4outdoor environments Flange mounted circuit breaker 

operator interlocked with 

enclosure door for safety

Ground and motor 

connection terminals are 

located at a convenient access 

point

Mounting channels for 

convenient handling and stable 

mounting

Inverter control module

Å controls an IGBT bridge to provide 

trapezoidal or sinusoidal voltages

Å provides open-loop variable-frequency 

or closed-loop flux-vector control

Å provides serial, analog, and digital I/O 

connections

Å controls the operator interface keypad 

and display

Door mounted keypad/display and 

operator devices are protected by a 

lockable weatherproof access cover

Air -to-air heat exchange 

provides cooling of the interior 

of the enclosure

Output and input filters can 

be conveniently located for 

minimum floor space
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Operator Device Cluster

The Operator Device Cluster has

provisions for up to 12 operator

devices such as pushbuttons,

selectors, indicators, and

potentiometers.

The standardconfigurationfor ESPs

consists of an Hand/Off/Auto

selectorswitch, start pushbutton,as

well as, indicators for Run,

Overload,Underload,andFault.
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Operator Data Interface

The OperatorData Interfacehas been
designedfor easeof use for startup,
monitoring,andtroubleshooting.

A 16-line display provideseasily read
textandgraphics.

A 16-button keypad allows simple
menunavigationanddataentry.

Passwordprotectionis usedto prevent
unauthorized access to drive
parameters.

On-line setup instructions, prompts,
warnings, bar graph displays, and
logical data groupings result in fast
startups, smooth operation, and
minimumdowntime.
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Display Features

Main Display

Shows drive status and operational performance 
for convenience of the operator

Diagnostic Display

Shows motor and drive values such as speeds, 
currents and voltages.

Fault Display

Used to display the source and time of fault 
conditions. The keypad can be used to scroll 
through the fault history and to   clear fault 
conditions.
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Drive Monitor

UEDITÊ software allows a Personal Computer (PC) or process controller to 

monitor the operation of the system through one of the serial ports of the drive

RemoteKeypad ~ A keypad display emulator allows remote access 

to the drive similar to its local operator interface

Data Archiving ~ Data in the drive can be uploaded to an 

archive as a backup or downloaded to the drive from the 

archive to restore prior setup information. 

Chart Recorder Screen~  A chart recorder option 

can be used to display up to four system variables in 

a strip chart or circle chart format.


