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Introduction

OneSubsea formed with vision to tighten
integration between reservoir and production
system

Has become even more importantin current
low oil price climate

Need fit-for-purpose solutions using new
technologies and standard specs

Today's presentation shows some of what
has been done towards the vision

The workflow uses commercially available
off-the-shelf software

Work in progress under active development
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Simulation Workflow Description

Traditional workflow
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Traditional workflow
Reservoir locations
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Production profiles

Constant BHP

Varying BHP

—EBottom hole pressure
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Traditional workflow
Production system design

Identify manifold locations

Flowline routing considerations

Host location

Flow assurance issues

Single vs dual flowlines

Artificial lift design
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Integrated workflow
Combine with drilling plan and reservoir model

« Use true deviation surveys
« Use seabed bathymetry

 Use actual Pls changing with
time

Integrated workflow
Actual reservoir response

« Use actual production system
back pressure

gE % OneSubsea

Integrated workflow
Integrated Asset Modeler
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Application Example

Deepwater GOM field example
Four alternative development concepts

Tieback to 3¢ party host

10"single flowiine
Host water depth 1000m

Conceptd
Tieback to abandoned i
40km and 17km
6 5 dual flowlines
water depth 1000m
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Conceptt
Co-developmentwith neighbor fiekd
6km
8" dual flowines
Host water depth 1300m
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Deepwater GOM field example
Analysis of development concepts

Oil daily rates

Concept 1: Co-development
Concept 2: 50k tie-back

Concept 4:40km + 17km tie-back

« Overallrecovery: 1 >2 > 3, butall similar

+ Concept 1 on plateau for 3.5 yrs vs. 2 yrs for
Concept2

+ Concepts 3 & 4 are unable to attain plateau rate

« 3yearspread in field life between Concept 1 and
Concept 3

« Production rates and arrival T for Concept 4 both
very low — probably need continuous inhibition
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Deepwater GOM field example
Focus on 50km tieback option — economics look more promising

Tieback to 3¢ party host
50km

10" single flowline
Host water depth 1000m
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Deepwater GOM field example
Artificial lift assessment for 50km tieback (Concept 2)

Oil daily rates Total oil produced
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—sokm RBSL  —s0km natural  —s0km boosted 50k boosted = 50km RBGL W50k natura

Comparison of “natural” production vs. mudline
multiphase pump (“boosted”) vs. RBGL:
Overall recovery: boosted >> RBGL > natural
Boosting extends plateau from ~2 yrs to ~5 yrs
and life of field by more than 4 years

RBGL does not extend plateau but increases
field life by 1.5 yrs

Longer on plateau and higher recovery for
boosted 50km tie-back vs. co-development
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Concluding Remarks
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Future Plans

«  Workflow presented is a work-in-progress
Option to include economics (PEEP) already
exists
May include OneSubsea and 3 party
equipment costs via Excel link
«  Kick off periodic OLGA simulations to check for
transient events:
— Slug flow
— Well load up
« OneSubsea funding specific developments of
PIPESIM and IAM

— These features ultimately will be made available in
commercial versions
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Take Away

Integrated Simulation workflow:

= Not difficult

« Doesn'ttake a lot of time

« Uses best in class domain simulators

« Scalable

Promotes collaboration between disciplines
Highlights inconsistencies in input data

A powerful tool for concept screening and
evaluation

Assists in rapidly converging on viable and cost-
effective concepts
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Cash flow

Thank You
Open for questions.....
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