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Introduction

* Long-tiebacks : a solution for marginal fields in Deep Offshore,
but cost reduction iIs mandatory

« MCEDD 2016 presentation on longs tie-backs:
* technology allows cost cutting by 20%
* extra cost cutting could be achieved by change of operating
philosophy (wet insulated line instead of heated line)

 Today’s presentation :
* flow assurance calculation
* operability
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MCEDD 2016 in Pau (reminder)
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« 18% cost reduction by replacing heated flowline by wet insulated line.

« Use of AA for planned shutdowns but what happens during unplanned shutdowns ?

MCEODD

DEEPWATER DEVELOPMENT




MCE Deepwater Development 2018 —

Update 2017

Subsea tie-back - 60 kbpd = 60 km » Costs have been updated in 2017
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L * Integration of heated wet insulated
o - o flowline (ETH-SP) instead of heated
& PIP flowline (ETH-PIP) ; this techno
£ should be available by 2020
T « Still 12% cost reduction by replacing

heated wet insulated flowline by wet
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* Investigation of Flow Assurance issues

* Flowline Sizing

* Insulation required
* In order to be outside the hydrate zone during production
« Cooldown time calculation

* Liquid surge volume at the separator placed at riser base

* Wax management

« Hydrate management

 Sizing of risers after the SSU

o))

» LedaFlow simulator used for simulations LE_d_iFlj)W®
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« Uncertainty due to emulsion formation
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* Long distance + small elevation = significant impact of the friction

 14” has been retained for the diameter
» Otherwise 12" could be challenged

Required inlet Pressure at the inlet of the 12" Pipeline
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« U Value =3 W/m2.K
« Can be achieved with foam insulated layers

* Enable transport outside the hydrate zone even under degraded conditions
« Wax deposition only at early field life

« Operational pigging for wax removal
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 Cooldown time

* No hydrate formation for 20 hrs of shutdown with depressurization + Restart

« Longer safe period could be expected by considering hydrate-related fluid
properties

« Simulations performed by using the Hydrate module in LedaFlow

 Strong impact of input parameters
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Onset of depressurization

Hydrate margin - Year 1.75 - Nominal Flowrate - 4h Ramp-up Restart after 20h of SD
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° qu u | d Su rg e VO I u m e at th e SS U Surge Volume evolution on 1 hour - Year 1.75 - Nominal Flowrate
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* Gas line downstream SSU
« 2x 6" lines (U Value = 8 W/m?.K)
« SSU must be operated at P > 30 bar at beginning of field life
« Hydraulic turn down = thermal turn down = 30% - 50% nominal rate
« Hydraulic turn down - not an issue with 2 lines
* No incursion in the hydrate zone above the turn down
« Does not require continuous injection of Methanol

* OIl line downstream SSU
« 12” diameter has been retained (U Value = 3 W/m?.K)
* Close to flow line diameter (14") for pigging purpose
« Pump differential pressure ~ 100 bar
e Cool down time: 50 hrs
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 Large cost reduction confirmed by replacing heated flowline
by wet insulated flowline

» Operability with respect to flow assurance issues has been
shown, thanks to the SSU placed at the riserbase

e 20 hours of shutdown can be achieved without risks

* New hydrate management philosophy has to be developed :

 Batch injection of AA-LDHI for degraded conditions and
planned shutdowns

* ‘Do Nothing’ for unplanned shutdowns (more than 20 hours
happen very seldom)
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THANK YOU FOR
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Contact information
Luc RIVIERE — TOTAL SA

MCEODD

DEEPWATER DEVELOPMENT




MCE Deepwater Development 2018 —

DISCLAIMER and COPYRIGHT RESERVATION

The TOTAL GROUP is defined as TOTAL S.A. and its affiliates and shall include the person and the entity
making the presentation.

Disclaimer

This presentation may include forward-looking statements within the meaning of the Private
Securities Litigation Reform Act of 1995 with respect to the financial condition, results of operations,
business, strategy and plans of TOTAL GROUP that are subject to risk factors and uncertainties caused
by changes in, without limitation, technological development and innovation, supply sources, legal
framework, market conditions, political or economic events.

TOTAL GROUP does not assume any obligation to update publicly any forward-looking statement,
whether as a result of new information, future events or otherwise. Further information on factors
which could affect the company’s financial results is provided in documents filed by TOTAL GROUP
with the French Autorité des Marchés Financiers and the US Securities and Exchange Commission.

Accordingly, no reliance may be placed on the accuracy or correctness of any such statements.

Copyright

All rights are reserved and all material in this presentation may not be reproduced without the express
written permission of the TOTAL GROUP.
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