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efficiencies in ocean bottom surveys
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Introduction

Situational awareness is the accuracy of a person’s (or a
team’s) current knowledge and understanding of the task
and working conditions, compared to actual conditions at
that time (Endsley, 1995%)

« Understanding simultaneous operations (SIMOPS)
Is key when working in operating fields

« Tools and personnel dedicated to managing this
information significantly improves the success of
the project

« Has long been a consideration for towed streamer

« Ocean bottom projects haven’t had the same
focus

*Endsley, M.R. [1995] Toward a theory of situation awareness in dynamic systems. Human Factors, 37 (1), 32-64.




Project Overview

OBN Operation

« 14-month operation

« 3 back-to-back projects

* 4D element

* 1 source vessel

* 1 node vessel

* Planning Co-ordinator
onboard

e

Project Area

« 2FPSOs

- Installation for 3" FPSO |
- 6 drill ships 2
« 3 MPVs

« Diving

» Geotechnical survey

Nt Wt ey e

o
INAIAIANZY

RAL




EAGE

Connected Workflow

Inputs
* Fleet setup ; MESA®TM
« Node inventory _> ;TSImSurve{:}{ Outbuts
« Vessel speeds ' : I
» 24-hour plan
* Long term strategy
« Field tasks * Progress vs plan

« EXxclusion -ty
Z0nes > Mar“nm
« Current

vessel status

Q
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Connected Software

4 Onboard ) / Contractor \ 4 Operator N

Specialist

v

mDashboardsr / Dashboardsr
Onshore \ Onshore /




FPSO Operations

FPSO Offtake Operations & serceL ﬁ'l e
* Blocks source and node lines G
36 hours duration ° a

* Occurs every 4 days

500m zone
» Close pass zone for source vessel and

ROVs
* Requires permit to work .\’
1NM exclusion //
» For source and ROVs vessel during offtakes

2NM exclusion
» Always applies to node vessel

AN

Anchor Piles s Umbilicals ) FPSO 1nm Exclusion Zone
ion Z

» For source vessel and ROVs during tanker o T T s 3 s comma s
connecting
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Scenario 1

Prioritised full node line deployment for initial
source production

FPSO offtakes would block full node lines as
acquisition progressed

Continuous acquisition for first week

Would incur 36 hours of source downtime
within a number of days

Scenario 2

Prioritised node deployment in the exclusion
Incurred 15 hours of source downtime in
first few days

Incurring down time early on to adjust
strategy saved 21 hours

Efficiency Savings in Obstructed Area

Modelled Scenario 1

Modelled Scenario 2
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Updates to Strategy

« Analysis on the actuals identified areas for
improving efficiency

« Updated long term strategy to ensure source
vessel remained in production for duration of
project

« 18 node line buffer added to strategy




Standard Linear Approach

Lines acquired in full

Result in source vessel standby time
Time to acquire obstructed area:

14 days and 22 hours

Working in Proximity to FPSO
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Optimised Approach

Lines split into small patches

Acquired out of sequence

Time to acquire obstructed area:

13 days and 17 hours

Saving over 24 hours

Working in Proximity to FPSO
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Survey Wide Impact of FPSO Operations

- Baseline Plan (no SIMOPS)
116 days i
* Plan with FPSO offtakes i
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» Actual optimised acquisition S
120 days e

2. .
100000 % oy
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« Saving of 6 days o’
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10000000

« Considers FPSO operations only

« (Contractor Plan estimated 148
days)
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Survey Wide Impact of Additional Operations
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« Plan with additional operations -
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Fuel and CO2 Emissions

« Assuming average fuel consumption of 600m?3 /
month, a 6 day saving equates to 129m3 per vessel

« Converting this to emissions give the equivalent of
660,000 Kg CO, equivalent saved

Hypothesis from standard Viridien configuration (High end seismic vessel) &
Sercel section average age on the field

https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-
files/documents/resource/public/Conversion_factor introductory quide.pdf
https://www.icbe.com/carbondatabase/volumeconverter.asp
https://amarineblog.com/2017/08/22/general-about-marine-fuels/

Image: https://marine-digital.com/



https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-files/documents/resource/public/Conversion_factor_introductory_guide.pdf
https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-files/documents/resource/public/Conversion_factor_introductory_guide.pdf
https://www.icbe.com/carbondatabase/volumeconverter.asp
https://amarineblog.com/2017/08/22/general-about-marine-fuels/
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Reporting: Plan vs Actual Tracking

|
One aspect of remote reporting

Receiver Deployment and Recovery Survey Wide Metrics

Progress metrics fed back into g Precicted End Date 09" My
simulation tools sl Days Since Survey 106
‘ Days to End of All Activities 16
TraCkIng prog reSS VS plan ‘- B Actual Receivers Deployed
. _ ' ' _ ‘ v . . 7 M predicted Receivers Deployed
. . . B sl Roceers Recavered
Identify production drift & cost i predicted Receners Recovered
Im paCt I Actual Shots

Predicted Shots
Plan Shots
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Node battery life of ~100 days

Some tolerance for failure if enough adjacent A
nodes © Jew [/
Software used to monitor and anticipate risk of
this situation I bt
Understand buffer if batteries running out

Lat: 28.038501, Long: -90.34873, Easting: 760639.1, Northing: 31043033

Battery Life Tracking

aining (Days)

Life Re
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Summary and Conclusions

Understanding SIMOPS are key for situational awareness to ensure effective planning

Appropriate monitoring systems and planning tools are key to delivering successful surveys in
producing fields

These facilitate the application of small changes, the cumulative effect of these can have a
significant impact on overall acquisition efficiency

During this OBN project, dedicated software and personnel saved 5% acquisition time on a multi-
vessel, 14-month project

Sharing this information to key project stakeholders facilitates decision making




Thank you!
Any Questions?

Rosie Andrews
Rosie.Andrews@sercel.com

Co-authors: Blair Wereshchuk, David Bracegirdle, Peter Wood
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