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Objectives — Predictability

* What can be done to achieve predictable outcomes?

Very well reviewed and continuously improved. Includes

New hardware on existing elements,
More resilient thruster drives,
Improved synchronizers
Improved protection devices

Addition of new systems such as
Position reference systems (Inertial),
Energy storage (Batteries and UltraCaps)
Drilling process machines (BOP shear rams)
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Objectives —Confidence in that Predictability

« What constitutes our basis of confidence?
This has become a critical question
Existing strategies include
— Testing on a “Schedule”

— Experience, Observed performance over years
of operation

— Academic analysis
« AND

DATA

Clear and accessible evidence of
predictable performance under every operating condition
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Data Centric Verification

« Data Collection systems
—Robust,
—High capacity
—Inexpensive

* AND

— Cannot interfere with the industrial process
— Cannot effect the Worse Case Design Intent Failure

(ﬁransocean




Typical Overall Power Plant
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Typical drawing of various communications networks

Autonomous Thruster

Auxiliaries
_ weisi  Tusleal iy Bus Section Simplified redundancy group,
A < ~ generators
e R Switchboard
Thrusters and
auxiliaries
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Typical drawing of various communications networks
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| | ” ~ point to point serial links and vessel




Data Collection Strategy

» Use of EXITING high speed, deterministic communication network
Profibus networks, conventionally used for control only
Review has found that is is ideal for high speed data monitoring.
The deterministic nature of the bus and protocol provides a source of
High speed data without any load on the industrial controllers.

Capitalizing on these existing networks,

Transocean with Aspin Kemp & Associates (AKA) has been able to install
data logging systems with sample rates in the order to 10ms.

Depending of the existing vessel infrastructure, logging 15,000 data points
has cost of about $100K USD.
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Example of “RAW” data
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Example of “RAW” data

Excellent data !
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Data Processing

« Automated analysis is Critical to the use of available data

After analysis, data presentation must be effective,
Distributed and easy to access.

* Solution used

Write analysis utilities in open source data friendly
languages such as Python,

distribute analysis results via e-maill,
analysis results archive on clouds

(';'ransocean
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Typical Web Based utility for Data Processing

©

(ﬁransocean

These data processing utilities are
written by many companies and
Individuals. Much of the data
processing Is existing and available in
data management languages.

Using an open source language allows
continues improvement and the
participation of a wide range of
resources.
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Example output: Energy Storage usage on Hybrid Drill Floor

DTH Chopper energy usage

10000000

SO0 0000 -

BO0 0000 -

TOODOO0D

000000 -

5000000

000000

000000

2000000

Ernergy consumed by each chopper, M)

1000000 -

3
-.5"‘1-*,

b
""\"..?":;
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Presentation

Integrate power to show
energy transfer.

Analysis clearly shows which
Ultra-capacitors are being used

Action:
Balance the service of each
Ultra-capacitors system
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Example output: Energy Storage usage on Hybrid Drill Floor

Presentation over time
clearly shows system usage
This immediately reveals
that the 300KW pumps,
running continuously

are
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Action with easy to understand data

1. Presentation clearly shows that the 300KW pumps running
continuously ad this is not needed by the process.

ACTIONS:

1. Calculate the energy to be saved if pumps were running at
and average of 100kwW, NOT 300KW (200kW reduction).

This comes to about 404 tons of fuel per year, or 2,023 tons in 5
years.

Result: Clear, accurate data to support a decision
to modify the process.
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Summary

1. Use existing deterministic communication networks to obtain high speed
data without burden on control system. “Sniffing” or “watching” the
communications without any engagement in the control process.

2. Use utilities to Process data, develop languages popular language with
open source accessibility

Distribute analysis using existing infrastructure such as e-mail
Present analysis in readable format where action can be taken

Take action based on Clear, accurate data

S A I

Make business commitments with Confidence in system Predictability
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