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Drilling Safety:

Off-Rig BOP Monitoring
Today’s Technology and Beyond

e Briefly summarize Ashford’s Rig Watcher™

BOP Monitoring System — proactive
maintenance, early identification of problems.

e Summarize some of our experience over the
last three years — lessons learned, feedback

from users, etc.
 What's possible in the future.
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Technology Overview

Remotely Monitor
the BOP
Anytime, Anywhere
e -

Both Current and Historical

Status
Satellite Internet
Link _ E Connection
Collect raw BOP Data from Turn raw BOP data into
pressure switches, Onshore useful Information
solenoids, pressure Web Server made available via the
transducers and flow meters Internet
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Preventive Maintenance
Tracking Usage - Cycles

AEE

BOP Tracker - Control Cycles i // MaX CyCIeS
Upper Annular Preventer Currently n0 gOOd
Percent I
V?;re Function Location %;gﬁ;: CT;ZS Max data’ USIng 5000
3 Cycles
Cycle report for — as a placeholder )
. E”U('” Open HPU 333 | 5000 5.6
all valves -
. . mienol Close HPU 334 | 5000 B.68
associated with o
i e OpEiEES HPU @3 | 5000 | 6B
Opening and " (Close -
CIOSlng the SPM(;‘;’"‘QP Opan Blue Pod | 224 | 5000 | 4.48
Upper Annl"”ar SPM(%MP Cloge Blue Pod 225 5000 45
SPM 4W2P Yellow
) Open e 112 | 5000 2.24
SPM 4Wy2P Yellow
) Close B 112 | 5000 2.24
Sh(gg“e Open BOP | 331 |sm00 | 682
Sh(;;“e Close BOP 2 | 5000 | 664
Copyright © 2009 Aszhford Technical Software, Inc. Patent Pending, &1 Rights Reserved
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Monitoring Operations

Tracking Operations, Providing Guidance

Detailed
24-hour
summary
of all major
BOP
functions
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FEX
BOP Tracker - Control Status Chart | + =

Start Date and Time
Jan 2, 2011 00:00

Jan 2, 2011 00:00 12:00 Jan 3, 2011 00:00

Upper Annular Preventer

Loweer Annular Preventer

Ram 4
Pod Selector
Upper Outside Kill valve
Lipper Inside Kill “alve

Lower Outside Kill Wale

Lower Inside Kill “Wahe
Upper Outside Choke
Upper Inside Choke
Lower Outside Choke

Lower Inside Choke

Copyright @ 20089 Ashford Technical Software, Inc. Patent Pending, All Rights Reserved

Color
Coded
to
Tool
Pusher’s
Panel
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Control History - Partial Day

/- BOP Tracker - Control Status Chart - Windows Internet Explorer

Select
Date

Select
Time
Scale

Select
Controls __—
to View

'
Last Rig Data Update
Nov 16, 2009 15:29

You are here: ODI Rig 1 > Control Status Chart

< November 2009 >

- 24 hours -4 hours

@7v @C:‘ngram Files\Apache Software Foundation\Tomcat 5.0\webapps\Shore\WestEng-ControlChartFirstEntry.html | % ||| X

w & B i v [ZrPage v {EToos > @~ @ B 5 -
Offshore L BOP Control
Drilling Inc. Monitoring

Last Shore Status Answer
Nov 16, 2009 15:33

Menu Control Status Control Status Pressure Pressure Control Valve ave Online Logout
Chart Table Chart Table Cycles Cycles Counter Documentation

Chart Legend

Start Date and Time

Nov 16, 2009 00:00 + 4 hours + 24 hours

12:00 Nov 17, 2009 00:00

40 UD 0 BB w) [ & Nov 16, 2009 00:00
2 3 4|5|6]|7 T I

8 9 10 111213 14
15 (16 17 |18 | 19 20 21
22 1232425 26|27 |28
23 30

Scale | 24 hours v ‘

Controls
Upper Annular Preventer
[JRiser Connector
[ Riser Connector Secondary
Lower Annular Preventer
Ram 1

Ram 4

[JwWelhead Connector

[ welhead Connector Secondary
Pod Selector

Upper Qutside Kill Valve

V] 1Innar In<ida Kill Viahe
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Upper Annular Preventer

Lower Annular Preventer
Ram 1

Ram 2

Pod Selector
Upper Qutside Kill Valve
Upper Inside Kill Valve

Lower Quitside Kill Valve

Lower Inside Kill Valve

Upper Outside Choke
Upper Inside Choke
Lower Outside Choke
Lower Inside Choke

Diverter Packer

Flowline Seals

Current
Date/Time
Nov 16,
2009
3:34 PM

24-Hour
Window
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Monitoring Hydraulic Pressure

1-hour Window
Annular and Ram
Functions

1100
1000

1-hour Window oo
Manifold
Read-back
Pressure

700
G0o
500

FPressure (FSI)

a0o
200
100
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Start Date and Time
_thow = Nov 22, 2011 18:00 10 g hour
minutes minutes
|I|Im|r 22, 2[]11I 18:00 : 1373[1 : Nov 'le. 2011 19:00
H‘.ﬁr Annular Preventer
|| [
Lower Annular Preventer

]
|I'Imf 22, 2011 18:00 18:30 Nov 22, 2011 19:00

Copyright © 2009 - 2011 Ashford Technical Software, Inc. All Rights Reserved
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What Is the technology?

* A Black Box
— Yes. A tool for doing forensics after-the-fact.

e But more importantly it is a tool

— To review and monitor drilling and safety
equipment on a regular basis. ldentify equipment
problems before they become critical.

— To review operational procedures on a regular
basis.

 The goal is to improve operations and
Increase safety (and hopefully reduce the
need for a Black Box).
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Objectives of BOP Monitoring

 Move from time-based maintenance to cycle-
based maintenance:
— Determine the useful life of BOP components.

* Develop metrics to identify potential equipment
problems:
— Pressure and flow versus time profiles (signature).

* Monitoring is a three part problem:
— Raw data acquisition and storage.
— Raw data analysis to create useful information.
— Present information in a simple common format.
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All Rigs — Common Presentation

--- Satellite Link ---

Raw Data

Jackup Rigs 350 ft Water Depth
Surface BOP

Raw Data

Semi-submersible Rigs
3K to 5K ft Water Depth
Hydraulic BOP Control System

Raw Data

Drill-ship 5K-10K ft Water Depth
MUX BOP Control System
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Translate

Rig Data to a
Common Information
Format for all Rigs

--- Internet Connection ---

Partial Day

Start Date and Time
Nov 16, 2009 00:00 sdbows  +24hows
Nov 17, 2009 00:00

-24hows  -dbaus

MNov 16, 2009 00:00 12:00
T

e P

Lower Arnuiar Preventer

Ram 1

Ram 2

Ram 3

r—

Ram 4

1 —
Pod Seleciar

er Qutside Kill Valve:
| —

v Inside Kil Valve
I

Lower Outside Kill Vaive

Uer Inside Choke

Lover Cuiside Choke

Lower Inside Choke

Diverter Packer

Flowine Seals

Shale Shaker Vaive
I

Start Date and Time
-2ahours -4 hours Jan 2, 2010 00:00 +anours  +24hours

Jan 2, 2010 00:00 12:00 Jan 3, 2010 00:00

Uppar Annular Praventar

Lower Annular Praventer
E—

Database Real-time
All Rig
Information in a
Common Format p—
Convert

Rig Information to a
Common Visual
Presentation for

all Rigs

Full Day
Historical Information
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Something for everyone -
Driller, Operator, Regulator

 One person should be able to easily monitor
multiple rigs on a regular basis.

— Drilling Contractors: Preventive maintenance.
Monitor and improve operations. Provide expert
guidance to personnel on the rig.

— Operating Companies: Oversee drilling and safety
operations.

— Regulators: Efficient utilization of manpower to
Insure adherence to regulatory requirements.
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