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Generic Open-loop DEH
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DEH Operating Strategy

• Normal operation – insulate system to maintain flow outside of p y
hydrate region. DEH Off.

• Unplanned shutdown insulate system to provide sufficient no touch• Unplanned shutdown – insulate system to provide sufficient no-touch 
and intervention time.

Cool-down Time

Non-heated Sections
No-touch Time Intervention Time

Heated Sections
Cool-down Time

DEH On

• Planned shutdown – as above or inhibit prior to shutdown.
No-touch Time

• Start-up – DEH used to warm system up prior to start-up and kept on 
till arrival temperature sufficient to achieve required cool-down times.
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What are the main Challenges?

For generic Open-loop DEH systems:

• AC Corrosion?

El M i I f i h b EHU SCM?• Electro Magnetic Interference with nearby systems e.g. EHU, SCM?

• Electrical Fault Detection along cable system?

• Hydrate Risk?

• System Reliability/Availability?

• System Flexibility?y y

What are the limits for the technology?

Woodside is considering DEH for a number of Opportunities which 
stretch DEH beyond existing applications…
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Opportunity 1
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• 14” Flowline tied back to existing facility
• U..OD.T = 64 W/m (5.3 MW total)

200 m

300 m
• Disconnectable turret moored FPSO 
• Retrofit HV Swivel or Drag-chain in Turret

400 m

500 m • Multiphase Pumping Skid
• Combined DEH/MPP Power Cable Riser600 m

700 m

• Combined DEH/MPP Power Cable Riser

Inline Valve & Tees800 m

900 m

1000

Inline Valve & Tees

1000 m

1500 m
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Opportunity 2
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600 m
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• 5 Flowlines tied back to new floating facility
• Line sizes range from 16” to 8”

800 m

900 m

1000

• U..OD.T = 36 to 133 W/m
• 1.8 to 4.7 MW per system, 15.1 MW total
• Turret Moored1000 m

1500 m

Turret Moored
• Highly Distributed Architecture
• Phased Development
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Opportunity 2 – Topsides Hardware Configuration

• There are 3 main topsides components for a DEH system

Total
17.7 MVA Turret
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21.8 MVA Turret

• Turret moored facilities require a 4th, the HV swivel
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Opportunity 2 – Phase 1

• Individual wells tied into Inline-Tees or PLETs
• Pre-Investment required to facilitate future development
• Potential requirement for Inline Valves to shut off dead legs

140°C O ti T t• 140°C Operating Temperature
• Sleepers used extensively to manage 
global bucklingg oba buc g
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Opportunity 2 – Phase 2

• Additional DEH System and 2 Spur Lines added
• Spur lines aren’t heated
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Opportunity 2 – Phase 3

• DEH Systems Extended
• Inline Manifolds used to facilitate tie-ins

Slide 10SUT Technical Evening 17th August 2011 | DRIMS #5893527



Opportunity 2 – Manifold Bypass

ff Existing InfrastructureAdded Infrastructure
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Opportunity 2 – Phase 4

• Additional DEH System
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Opportunity 3
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• 16” Flowlines tied back to new facility
• U.OD.T =  123 W/m

D l Fl li ( ll l DEH t )200 m
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• Duel Flowlines (parallel DEH systems)
• Offset manifold
• SCR anchor bypass
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Opportunity 3 – Parallel DEH & Offset Manifold
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Opportunity 3 – Extending DEH past SCR anchor
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Opportunity 4
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500 m • 14” Inter-field Liquids (Condensate) Line
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q ( )
• Primary Hydrate Mitigation via MEG
• Retrofit DEH considered as fallback

U OD T 134 W/800 m

900 m

1000

• U.OD.T =  134 W/m
• Safe Hydrate plug melting procedure required
• Plug locating & sizing method required

1000 m

1500 m

g g g q
• DEH Hardware Retrofit solution required
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Beyond these 4 Opportunities
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4 Woodside Opportunities

600 m

700 m Existing DEH Applications
E i i R fi DEH

4 Woodside Opportunities

800 m

900 m

1000

Existing Retrofit DEH

Future Woodside Opportunities1000 m

1500 m

Future Woodside Opportunities
Where are the limits???
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