— CONSULTING —

Specialty Area:

Our approach to Flow Assurance production and
over the life of field. Services include:

Development of representative steady state and transient models;

Interpretation of how results apply to real life scenarios and impact
the system as a whole;

Implementation of strategies and philosophies to prevent solid
deposition and operational constraints.

www.grampianconsulting.com

@  info@grampianconsuiting.com Enhance. Optimize. Recover.
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AN INTEGRATED

APPROACH TO

FLOW ASSURANCE *

Why Grampian?

Our clients require deep expertise in Flow
Assurance, combined with in-depth
knowledge of systems and operations. We
deliver this to provide fit-for-purpose solu-
tions that offer quality and value in today's
market.

From the wellbore to the host facility, our
integrated approach delivers smart results
to enhance production and recovery over
the life of field - an approach we have re-
fined throughout our extensive experience
in the Gulf of Mexico, North Sea, West Afri-
ca, Western Australia and Northern Russia
for shallow and deepwater subsea develop-
ments, as well as land based pipelines and
production networks.

Our Integrated Approach

We believe Flow Assurance should be more
than crunching numbers and creating vague
deliverables that don't address the real is-
sues. Our in-depth knowledge of systems
and operations allows us to use an integrat-
ed approach to deliver practical solutions
that fit our client’s needs. This sets us apart,
requiring less iterations or rework, ultimately
allowing us to provide real-world strategies
that maximize recovery and efficiency, while
minimizing cost and risk.
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Solids deposits such as wax, hydrates, as-
phaltenes, scale and emulsions, and prob-
lems associated with multiphase flow be-
havior, such as slugging and erosion, are
highlighted as being some of the main chal-
lenges facing deepwater field developments
and operations in the industry today.

The conditions under which these issues oc-
cur can be predicted using modern steady
state, thermodynamic and transient simula-
tion tools. Combined with our experience
and integrated approach, we apply suitable
design criteria and strategies to create ro-
bust technical solutions to ensure flow from
the wellbore to the host facility over the life
of field.

Consulting Excellence

Our experts have helped many clients main-
tain and achieve successful results whereby
increasing production, and hence revenue,
through the implementation of our proven
techniques.

Contact us at info@grampianconsulting.com



AREAS OF EXPERTISE

Our key areas of expertise include but are not limited to:

e Fluid Characterization
e Production Systems
. Steady State

. Transient

e Injection Systems

. Line sizing of Chemical, Water and
Gas Injection Systems

e Artificial Lift
. Gas Lift Optimization
. Multiphase Boosting
e Process Flow Conditions

- Min/Max Arrival Conditions, Liquid
Receipts and Slug/Surge Volumes

Formulation of Strategies

. Solids and Liquids Management
Operations Support

. Well Unloads

. Benchmarking and Optimization

. Operating Guidelines

. Remediation Support

All Development Types

. Field Development Concepts

. Shallow Water Systems

. Deep and Ultra-deepwater Systems
. Complex Gathering Networks
. Arctic Production Systems

« Export Systems

. Land Based Pipelines
Commiissioning
Decommissioning
Operability Review
Third Party Review




