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MCE Deepwater Development 2018 —

Electric solutions for long distance tie-backs

CHALLENGES SOLUTIONS

e Controls/comms * All-Electric

0 - 30 miles
100 - 150 miles

* Flow assurance * Subsea processing

* Cost * Electric heating

30 - 100 miles
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Electrifying subsea

All-Electric intervention

* Electric workover systems
* Electric Blow Out Preventers (BOP)

All-Electric production

* Electrictrees
* Electric HIPPS
* All-Electric production systems

Electric actuation

* Automate manual valves
Replace leaking hydraulic systems
Electric chokes for process control
Electrif SURF modules

Electric manifolds
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All-Electric systems shaping future subsea architecture

Increasing
Benefits

§ Cost 10-30%

Enable expanding
operations to
deeper waters,
longer tiebacks,
sensitive areas

Performance,

T improved HSE ¥ o jiopility,

§ Hydraulics

e : . . control
l Umbilical size l Topside equipment
Field Application Greenfield, Brownfield Greenfield Greenfield
Existing SCM Convert SCM
; ; ; Resdesigned system based on

Electric branch valves Electric manifold optimized building blocks

1-2 electrified 10-15 electrified o ]

Trickle-charge (batteries) Trickle-charge (batteries) Eliminate all hydraulics

Electrical choke Electrical choke Digital - enable predictive
Reduced hydraulic piping maintenance, monitoring

High & low voltage power system designs AL

-
IFOKUS actuators . @ TOTAL % statoil
Production controls Ormen Lange Dalia Asgard, Snavhit
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System level definition and validation of All-Electric

All-Electric battery limits Technology concept Cost benefit validation
* Chemicals * Battery vs spring fail-safe Example cost benefit analysis
 Downhole operation * Controls architecture SPS hardware cost; 50km, 2 manifold, 8 XT system
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E-H cost
benchmark

' Electric Umbilical Control Hydraulic HPU
@ actuators system distribution

All-Electric solution defined based on system level operational and economic evaluation
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The power of data in subsea All-Electric

Battery Management System
(BMS)
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Electric actuator integrity

Valve system integrity

Motor drive & charge system

- Temperature

- Acceleration / vibration
Cycle count

- Torque profile _3
- Input voltage =
Motor current

Production system integrity

Enterprise potential

Industry potential
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Normally unmanned facilities

Maintenance planning

- Reduced OPEX
- Remote operatlon T
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All-Electric systems and long step-out inititaives

 Electrification facilitates
cost effective long step-out
systems

 All-Electric solutions enable
next generation intelligent
production systems

 All-Electric production
systems should be seen in
a fullstream perspective
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