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SUBSER PROCESSING AND SEABED DISCHARGE OF
PRODUCED WATER

DEEFPUIRTER PRODULCTION CHALLENBES- STREE
SETTHIE

- SMALL TO MEDIUM REMOTE DEEPUIATER OIL AND GAS
FIELDS UP T0 100 MM BBL OR S0 - COST OF A
TRADITIONAL HOST OR TOPSIDE FACILITIES AND
PROCESSING MAYBE PROHIBITIVE

- EATREIE OFFSETS OR LONG TIEBACHS FOR REINOTE
ASSETS OR SZ2B- PRODUCTION ISSUES, PIPELINES AND
FLOUI ASSURANCE

- HNOUILEDGE OF DEEPUIATER SEABED ConpITIONS AND
AQUATIC LIFE

- ESTABLISHED REGULATORY AND HSSE STANDARDS

= OIL/HYDROCAREBON IN UIATER CONTINUOUS MONITORING
- DEGASSING AT SEABED

= DISSOLVED SOLIDS MANAGEMENT

- EOR
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GLOBAL SUBSER PROCESSING APPLICATIONS
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SUBSER PROCESSING AND SEABED DISCHARGE OF
PRODUCED WATER

FBRCKEGROUI SEVERAL OPERATORS INCLUDING SHELL
HAVE EXPLORED THE POTENTIAL DEVELOPINENT OF SEABED
PROCESSING WITH DISCHARGE OF PRODUCED UWIATER THAT
EE%IEESH DUE TO APPARENT ROADBLOCKS FROM A NUMBER OF

oLACHK OF DEFINED PROCEDURES AND REGULATORY STRNDARDS
FOR SERBED DISCHRRGE OF PRODUCED UIRTER

oLEAR KNOUILEDGE OF THE DEEPUIATER SERBED
ENVIRONIMENT AND AN UNDERSTANDING OF PROCESS IMPACT

oLACK OF REGULATORY/HSE INVOLVEMENT AND FEEDBACH FOR
DEVELOPIMENT OF PROCEDURES, STANDARDS, AND PROCESS
EQUIPIMENT QUALIFICATION

oA COMPLETE UNDERSTANDING OF RISKHS, GAPS, AND
MITIGATION STRATEGIES 011 HOUI T0 DEVELOP AND
IMPLEMENT THIS PROCESS SUBSER UIITHOUT HARIM

oJQUALIFIED AND MATURE SUBSEA EQUIPIMENT TECHNOLOGY TO
TREAT PRODUCED UIRTER

eBAM OF MONITORING AND MEASUREMENT SYSTEMS



SUBSER PROCESSING AND SEABED DISCHARGE OF

PRODUCED WRTER

LASE FOR ACTI0/F SERBED PROCESSING INCLUDING
SEPRRATION, FILTRATION, DEGASSING, IMONITORING,
SOLIDS AND SAND REMOVAL UHTH DISCHRRGE TO
SEABED OFFERS TECHNICAL AND BUSINESS
OPPORTUNITIES 1INl DEEPUIATER RESERVUIRS.

TECHIIICAL DRIVERS:
e IMPROVED FLOUI ASSURANCE
e ENNHANCED IOR

e MITIGATION OF CORROSION DAIMAGE 0N
PIPELINES/FACILITIES

e LESS DIRECT PERSONNEL EAPOSURE T0 HSE RISH

e FALL-BACK OPTION FOR SEABED SEPARATION UIITH A
DISPOSAL UIELL-TYPE 2

e LOUIER MATERIALS USAGE (PIPELINES) AND LESS
CARBON FOOTPRINT

BUSHIESS DRIVERS:

e 110 PIPELINES/RISERS FOR HANDLING PRODUCED
UIATER

e REDUCED TOPSIDES FACILITIES , DEBOTTLENECKING



SUBSER PROCESSING AND SEABED DISCHARGE OF
PRODUCED WATER

EHAMPLE OF TYPE 2 SEPARATION &
DISPOSAL SYSTEINS
Subsea Processing Systems

Multi-Well

4& — b"" X

“~  Single Well
Control S
Module




SUBSERA PROCESSING AND SEABED DISCHARGE OF
PRODUCED WARTER

FOTENTIAL RISKS OF SERBED DISCHARGE

- EQUIPMENT STATUS: MATURITY, RELIABILITY,
AVAILABILITY

= DISCHARGE OF DISCRETE OR DISSOLVED HYDROCARBONS
AT THE SEABED

= FRAILSAFE CONTINUOUS OIL/HYDROCARBON 1IN UIATER
MONITORING SYSTEMS

= SEABED DEGASSING AND CONDITIONING OF PRODUCED
UIATER

- MANAGEIMENT OF DISCRETE AND DISSOLVED SOLIDS AND
SAND UIITH DISPOSAL

= THERMAL EFFECTS AT THE SEABED FROM DISCHRRGE OF
PRODUCED UIATER

= EOR RESIDUES
= TINPACT NE THE PRPNCEST NN INMABINE NPEANISINS ANN



SUBSERA PROCESSING AND SEABED DISCHARGE OF
PRODUCED WARTER

PROFOSAL FOR ACTION:

*DREAFT PROPOSAL FOR SUBSEA PROCESSING AND SEABED DISCHARGE
OF PRODUCED WATER HAS BEEN SUBMITTED FOR CONSIDERATION TO
THE RPSEA ULTRA DEEPUIATER PROGRAM FOR 2009. IDEALLY MULTI-
OPERATORMMS, EPA, ACADEMIA AND EQUIPMENT SUPPLIERS UIILL
PRARTICIPATE.

e PROJECT UIILL REVIEUI AND EVALUATE EAISTING REGULATIONS,
STANDARDS AND HSSE REQUIREMENTS THAT MAY GOVERN
DEEPUIATER SURFACE AND/OR SERBED DIRECT DISCHARGE OF
PRODUCED UIATER, DEFINE RELATIVE SEABED CONDITIONS,
ENVIRONMENT, AND MARINE TOHICOLOGY.

eDEVELOP A FEAMEUIORK FOR MEETING OR DEVELOPING PERTINENT
REGULATIONS PLUS OTHER ENVIRONIMENTAL OR REGULATORY
REQUIREMENTS TO0 GOVERN DEEPUIATER SEABED SEPARATION,
TREATIMENT AND DIRECT SEABED DISCHARGE OF PRODUCED UIATER.

eEVALUATE THE STATE OF SERBED EQUIPMENT TECHNOLOGY FOR
SEPARATION AND PURIFICATION. PART OF THE PROJECT GOALS RRE T0
IDENTIFY ANY POTENTIAL SHOUI STOPPERS AND HOUI TO INITIGATE
THEI.
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