@ Shell Global Solutions

Multiphase flow

Solutions for oil and gas production

Slug suppression system for the Otter tie-back at the North

Cormorant platform in the North Sea.

The Shell Global Solutions multiphase flow consuliants form
a global team that helps o provide fitforpurpose solutions
and operations support for oil and gas production. The
feam’s expertise is broad and multidisciplinary, and is based
on many years of technology development and extensive
operational experience. Their work focuses on flow- and
heattransferrelated issues in the design and operation of

oil and gas wells, pipelines and production facilifies.

Your business problem
How can we optimise a pipeline design?

How do we operate a multiphase flow system [pigging,

startup, ramp-up)?
How can we design slug cafchers and separatorse

Will there be slugging in the pipeline? How can we avoid

or mifigate ite
How should flow regimes in the pipeline be controlled?

How long will it take subsea hardware to cool down under

shutin conditionse What will be the effect of cold spotse

Meeting your challenges

We use our exfensive experimental facilities and employ
state-ofthe-art tools in steady-state and transient mulfiphase-
flow simulations to help you develop solutions for your most
challenging flow problems. Our expertise goes beyond the
application of commercial software such as PIPESIM,
OLGA and HYSYS. We have integrated Shell proprietary
multiphaseflow models and field experience info these tools
fo significantly expand and improve their predictive
capabilities. Working with Statoil and Norsk Hydro, we
have developed the new fransient multiphase flow simulator,

PeTra (currently marketed by Scandpower).

We routinely work with our customers to define the root
causes of production problems, thus helping them to

minimise downtime and maximise production.

Services

We offer a diverse range of services in equipment design,
froubleshooting of operational problems and system
debottlenecking, including

= dynamic and steady-state simulations of multiphase

gathering, fransmission and distribution systems

= liquid management analysis, including slugging potential
and optimal solutions fo help mitigate slugging

= provision of dedicated on- and offline simulation tools
designed for monitoring and optimising platform,

pipeline or plant performance

= provision of easyfouse Excel spreadsheets to check gas—

oil~water flow patterns, liquid hold-up, and pressure drop

= dehydration services, including the design of free-water

knock-out vessels
= heattransfer analysis for wellbores, risers and flow lines

= thermal analysis of subsea hardware using computational

fluid dynamics tools

= analysis of flow-induced erosion and stresses in subsea

tees and nozzles

gasift analysis.



Products

For liquid management, we offer a number of hardware
products for smart, active mitigation and control of liquid
and gas surges. These products include the Vesselless Slug
Suppression System and the S3 slug suppression system.
The systems are designed to handle most slug types,

including severe and transient slugs.

In addition, our product portfolio includes specialised tools,
which harness the power of software such as Hyflow, that
enable you to perform infegrated dynamic modeling of your
production systems. Hyflow integrates with HYSYS for the
dynamic modelling of faciliies and plants and with Aspen

Traflow for dynamic multiphase flow transport in pipelines.

Qur track record

We have provided many innovative solutions fo cusfomers
worldwide fo help them improve their operations. Recent

services include

= dynamic simulations for liquid management in a North

Sea multiphase flow pipeline

= slug mifigation for a northern European gas—condensate

pipeline
= slug mitigation for a Middle East multiphase flow pipeline

= analysis of field-joint cooldown for a development in the
Gulf of Mexico.
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Liquid flow rate at the riser top: Dynamic simulation to determine the
minimum ramp-up time that still fits the liquid drain capacity of the
production separator.

The flow field and flow-induced stress in a subsea T-junction caused
by two-phase flow that includes small quantities of produced sand.

Cool-down of a subsea field joint under shutin conditions.

Please contact Shell Global Solutions for further information:
Europe +3170 377 2470

North America +1 281 544 8844

Asia-Pacific +60 3 2170 3888
Email us at shellglobalsolutions@shell.com

Or visit our website at wwwi.shellglobalsolutions.com

Shell Global Solutions is a network of independent technology companies in
the Roy0| Dutch/Shell Group. In this data sheet, the expression ‘Shell Global
Solutions’ is sometimes used for convenience where reference is made to these
companies in gener0|, or where no useful purpose is served by identifying a
particular company.

This document is intended for general information purposes only and do not

in any way constitute an offer to provide specific services. Some services may
not be available in certain countries or political subdivisions thereof.
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