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BEST PRACTICES IMPLEMENTATION FOR BEST INSTALLATION RESULTS
By Fahad Yahya Al-Yami and Syed A. Warsi (Saudi Aramco

INTRODUCTION

ESPs are used in oil industry for several
years as a means of producing dead or low
flowing wellhead pressure wells, but
developing a field of over one million all on
ESPs bring several challenges. One of the
challenges is getting quality ESP
installations and second is having well-
trained work force.

The electrical submersible pumping system
is considered an effective and economical
means of lifting large volumes of fluids
from great depths under a variety of well
conditions.

Implementing the best practices results in
high quality installations of the ESP
Equipment,  Assembly, Splice, RIH,
Penetrator Installation, and Function Test
to evaluate completion performance.

This Paper will cover the best practice of
ESP Installation prior PU Equipment all the
way until function test.

ESP INSTALLATION BEST PRACTICES

A check list has been developed based on the
best practices for the entire operation covering
jobs prior to, during and after ESP installations
as follows:

PRIOR TO ESP INSTALLATION

o Service company to provide all the following
test reports to Saudi Aramco Engineer:
= Pump Test Report
= Motor Test Report.
= Seal Test Report
= MLE Test Certificate.
= Round Cable Test Certificate.
= (Cable Sheave Certificate
None of the equipment to be installed without
manufacturer test reports. After reviewing the
test reports:
Connect down hole Sensor to Motor, (only
vendor Specialist to do this connection)
o Check equipment serial numbers for the
specific well.
o Do space out calculation and select right
tubing joints size.
o Inspect and test cable spooler.

o Prepare Y-tool by means of connecting
pump discharge head and one of the by-
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o Go over BHA Space out schematic
equipment lengths, all lengths
MUST be confirmed prior
installation.

o Confirm appropriate  certified
lifting/handling equipment, safety
clamps are available on location.

o Discuss ESP installation procedure
with all parties.

o Confirm with Company man/ Tool
pusher that appropriate slips,
crossovers are available on location.

o Confirm that wire line can supply
appropriate running/pulling tools
for any Zenith wire line tools

o Setisolation sleeve in the Y-Tool.

If total loss were encountered during
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partial loss, well control is maintained by
continuous pumping of water in _hole to

keep the fluid

o Ensure all equipments and tools for
ESP Installation are available and in
a good operating condition, if not,
there will be enough time to order,
such as tubing Joints, X and XN-
Nipple, etc

o Verify the setting depth of the
equipment.

o Finalize Tally Program, and mark
where the drift should take place
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rack and get them certified.

Minimum of two clean run of ACDC to be
performed, as any foreign material left in
the well fluids could easily plug or lockup
a pump. These precautionary steps
should be taken to minimize potential
damage to the ESP equipment.

DURING ESP INSTALLATION
PU & assemble bypass tubing, and set on

the worktable, ensure it is longer that
bottom of the sensor.

Pick up Motor with Sensor, service
motor.

Pick up seal section and make up to
motor,

PU pump (double check the pump intake
in already connected to pump base);
check shaft rotation of pump, seal, and
motor combined.

Service Seal Assembly.

PU Y-block w/Zenith pump discharge
head attached. Connect to pump and
bypass tubing.

PU sheave with air winch +/-c Q 2 *

floor. Run MLE cable over sheave.




Splice procedure has been modified to
compensate weather temperature. And Rubber
tape has been amended for extra insulation as
well as to absorb vibration.

Avoid bending the MLE at the
pothead sharply as it will result in damage

Note: -

Insert MLE cable though the sheave and then
remove motor pothead cover and plug in MLE.
MLE plug in should be one smooth push straight

RIH Procedure: -

The sheave then will be suspended into monkey

down. board.
Connect Zenith display panel; ensure all
parameters are working satisfactory. Tubing Optimum
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Tubing joints | Torque Required
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Attach the packer. Measure and confirm the m—
correct space out for the packer penetrator Jj A
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—btpto50 feet from well
" "torcable reel

Pressure tests the packer penetrator.
Drift space out assembly.
Splice MLE Cable to Round Cable




DRIFT
Ensure wire-line is using the right sized API
drift: -

Tubing Size 't L 5 NRAJ
30y € CdzgH Py cCcTE
p oy ¢ ¢(ndcpoc¢e

o Take electrical reading every 20 joints.

o Connect hanger penetrator (Vendor
Specialist to do the connection);
bending technique has been
proficiently amended to avoid damage
of the penetrator tubing while landing,
as well double seal is required instead
of one of more sealing area.

o Pressure test Hanger Testing Ports to
2500 psi,

o Land Hanger, right measurement to be
taken to ensure it will land on the
tubing spool.

o Start reverse circulation, until clean
packer fluid output, NOT to exceed
500 psi.

o HOWCO is to RIH and retrieve ZENITH

ISOLATION SLEEVE, and then set
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NIPPLE.

o Set the packer, increase pressure
slowly in 500-psi increment until 3000
psi hold it for 10 minutes, keep eye on
the pressure gauge, Pressure test TCA
to 1000 psi for another 10 min
pressure should be sustained.

o Take electrical readings and zenith
data.

ND BOP

o Install BPV and then ND BOP in two
stages due to not enough space for
one piece and extra precautions not
to harm Penetrator tubing, before
ND lower part ensure all parties
attendance.

o Pressure tests the TCA to 1000 psi
and inspect penetrator for leak.

o Take all electrical readings.

NU Tubing Bonnet & Production Tree: -
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Plug in Top Nipple.
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in Swivel Nipple below Y-Tool.
o Install pressure gauges on the
WH and TCA.
After the installation
Function Tests the Unit

Check all electrical parameters under prior
to starting the ESP for function test. This
also includes measurement of resistance
readings for Phase to ground resistance to
determine integrity
installation.

electrical after

Follow up APED representative instruction
to flow the well and operate the ESP as
required. Pump Performance software ha
been developed to calculate automatically
the rate for down hole/surface, SG, oil cut,
the program draws the manufacturer
pump curve at the actual operating



Frequency, calculate the flow rate for each set of raw data and plot the result in the curve.
The program can also be used to determine the VSD setup parameters oft any given pump
configuration.

Check phase to ground again to determine post function test electrical integrity.



