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Run Time Impact = $$$$$$

= Why Increase run life of ESP
SyStemS? Centrilift Performance - Run Time

— Increase oil production

= |ess downtime translates to
improved production

— Decrease OPEX
= Fewer unplanned workovers
= Improved headcount utilization
= Higher efficiency systems

— Decrease CAPEX

= Optimize ESP purchases Run Time

— Improve HS&E .
— Conventional ESP

= Fewer interventions mean fewer trips — _Enhanced Run Life Technology
to the well, fewer opportunities for
HS&E incidents

Application Severity
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How to Increase Run Time? True Partnering?

= Qperational excellence

— Teamwork and communication
between the operator and solutions
provider

= Continuous improvement of designs and
processes
— Leverage R&D facilities to

continuously improve performance
system design

— Manufacturing & assembly are
continuously improved

= Well challenges

— Unforeseen well challenges can
impact equipment performance and
run time

= One of the most common failure
modes for ESP equipment
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Well Challengesit What 1 s t he DR

Variable
#: ——Speed Drive

Heat is the main enemy of ESP motor, power cable,
i gl MLE, and pothead electrical integrity

Electc Cabl — Understanding well temperature allows for
proper design of equipment

— Stable power source will enhance electrical
integrity of the ESP system

Gas and abrasives

— Understanding potential issues and well fluid
Separator properties allow for proper equipment
enhancements and increased operational
availability

Stable operation extends pump life
— Obtaining proper well information allows for
optimized equipment design
. Control capabilities

' — Proper use of surface control systems keep
' ESP system in best operating range

Seal
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Well Challenges (Continued)

| mpacting |[Ru
C an R e s u I { n é Power cable
@ | Abrasives Reduced pump lubrication MLE
c | Gas Vibration Pothead
(4°]
2 Scale ' Flow obstructions Motor
> | Debris Reduced production Seal section
Gas separator
Pump

Improved ESP design &
processes will minimize
the impact
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Well Challenges (Continued)

Operationally

Excessive start-ups
Excessive shutdowns
Poor power quality
Reduced production

|

Can cause electrical systems
to operate hotter than ideal

}

Improved ESP design &
processes will minimize
the impact
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Technology Benefits

Operating Envelopes

HP/Depth

B Enhanced Run Life Technology
[ Conventional ESP

BHT Operational Challenges

Harshness (Gas/Abrasives) Reliability
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The nPartnershipo & C

= Continuous Process Improvement (CPI) culture compliments the dynamic
challenges faced in the oil field
— Processes
= Manufacturing (supplier responsibility)
I Continuously improve processes
I Continuously improve inspection process
I Continuously improve and stabilize quality

= Design of equipment to match application (supplier and operator responsibility)
I Early and open communication between customer and equipment provider
I Complete sharing of data and expectations

= Field Service (supplier and operator responsibility)
I Proper and continuous training
I Proper tooling and equipment

= Operations (supplier and operator responsibility)
I Sharing of data & taking responsibility for actions
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What Needs to be Done?

= Enhanced relationship & communication between operator and
supplier will extend run life

= Correct balance of risk and reward equation

= Tools to improve communication and understanding
— Software design programs
= A common interface for application understanding
— Simulator module

= A real-time simulator of dynamic production scenarios
I Start-ups
I Troubleshooting
= Common interface between operator and supplier
— Cross training &S
— Good data acquisition, management and analysis
= WellLink software facilitates communications and teamwork
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Case History: XP Technology

= Problem
— Operator required improved run life of
higher horsepower systems

— Sand production at high flow rates

Net Present Value Evolution of Motor Investment

o = Solution
. e — XP Motor technology
: e , = Precision design and manufacturing
§ $2,000 _Mi?g;ard . .
= / o recma — Close and frequent communication
> — echnology )
g Motors between the operator and solution
& provider to understand the challenges
oo : | | = Benefit
g g 2 2 — Run time increased by 50%
Years — Operator adds $1.23 million

production income from 14 wells

— Rig and equipment replacement costs
cut by $2 million per year
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Does APartneringo |

Yes It can




