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BACKGROUND

o Shell
(end user requirements,
operation knowledge, funding)

0 GL Noble Denton
(field work, information collection,
maritime systems knowledge)

0 Marine Cybernetics
(simulator technology, maritime
systems knowledge)

Arctic activities
with limited season,
limited experience and
high impact
consequences

v

Shell initiated the
Enhanced Reliability
Workshop

Ideas for an interactive
Advisory and Decision
Aiding Tool

V

Pilot version developed
for a vessel operating
for Shell



THE MISSION

Provide a tool that can
aid the crew in making
better decisions

Reduce downtime and
enhance reliability



THE SOLUTION

Power
plant

Station
keeping
systems

Drilling
systems

Auxiliary
systems

Operations planning and
management tool

Making visible the
interdependencies

Making visible consequences of
non availability of equipment on

e 0Nn-going operations
e upcoming operations
« efficiency impacts

Facilitate training and learning



THE WORK PROCESS AND METHODOLOGY FOR THE PILOT VERSION

Mapping of the well

FMECA of DP and EMECA of Critical construction
Power Plant - process
Drilling Systems e
systems (multidisciplinary
team)
~ Mapping Collecting:
interdependencies <€——— Drawings
Protect.rely coord.
Crew knowledge
Lesson learned
Adapting existing Pictures
Hardware In Loop > Configure tool €< Videos

simulator technology

; l

Customer
Demonstration




HOW DOES IT WORK ?

o The operator set up a planned configuration for a given operation
(included setting equipment out of service if applicable)

o Operator immediately get feedback and guidance on whether a planned scenario is
possible or involves increased risk compared.

o Tool indicates four possible conditions for a selected operation and configuration:
» Operation possible
» Operation possible with reduced efficiency
« Operation possible with increased vulnerabilities and risk of failure
« Operation not possible



EXAMPLE OF USE

File View Tools Window Help

Operations

Transit

Mooring

Pilot Hole Drilling

Open to 367

MLCB Construction

RD MLCB

36" Clean Out

Run 30" Casing

Cement 30"

Run Pin Connector

Drill Pilot Hole 26”

Drill 26™

Pull Pin Connector

Run 20" Casing

Cement 207

Run and Test BOPs.

Drill Out Shoe Track 1
Displace to Mud

Drill Pilot Hole 17.5"

Run Logs 17.5"

Drill 17.57

Back-Ream 17.57

Run 13-3/8" Casing

Cement 13-3/8"

Test BOPs

Drill Out Shoe Track 12 25
Drill 12.25"

Drill 85"

Clean-Out Trip

Run Logs 85"

Plug and Abandan

Bypass Core

Run 77 Liner

Run 9-5/8" Casing

Circulate and Condition klud
Pipe Tripping - Open Hole
Pipe Tripping - Cased Hole
Well Control Event Cased hole
Well Control Event Open Hole
Well Control Event Top Hole open water
Well Control Event with pipe in hole
Well Control Event without pipe in hole
Emergency Disconnect

Power plart configuration OK

BO00Y
B60,0Hz
1607 kv

3199 KW
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Pilot Hole Drilling
Open to 3687

MLCB Construction
RD MLCB

35" Clean Out

green = operations possible

File View Tools Window Help

Fun 30" Ca=ing
Cement 307
Hun Pin Connector

Drrill Pilot Hole 28™

Dorill 26

Pull Pin Connector

Fun 207 Casing

Cement 207

FHun and Test BOP=

Drrill Out Shoe Track 17.5"
Displace to Mud

Drrill Pilot Hole 17.57

Run Logs 17.5"

Cbrill 17.5"

Back-Ream 17.5"

Run 13-3/8" Casing
Cement 13-3/8"

Piot Hole Driling
4 Open to 36"
+# 11LCB Construction

+# RDMLCB

+# 36" Clean Out

+# Run 30° Casing

<# Cement 30"

<# Run Pin Connector

<7 Dril Pilot Hole 26"

<« Dril 26"

«# Pull Fin Connector

«” Run 20" Casing

< Cement 20"

<% Run and Test BOPs

«# Dril Out Shoe Track 17.5
% Displace to Mud
< Drill Pilot Hole 17.5
%" Runlogs 17.57
@ Diil17.5"

¥ Back-Ream 17.5"
+# Run 13-3/2" Casing

o- & Drill Out Shoe Track 12.25"
o- & Dril 12.25"

o- & Dril 85"

o & Clean-Out Trip

o- & Run Logs 85"

o~ & Plug and Abandon
‘ Rig Fl b, It

- o Bypass Core m

> &7 Run 7" Liner ﬂ‘-"
- «# Run 9-5/8" Casing

o~ & Circulate and Condition Mud

- A Pipe Tripping - Open Hole

0= A Pipe Tripping - Cased Hole

o= «# Vel Control Event Cased hole

o~ & Well Control Event Open Hole

o & Wiell Control Event Top Hole open water
o & Well Control Event with pipe in hole

o~ & Wiell Control Event without pipe in hole
>~ & Emergency Disconnect

- & Fishing

- & Stuck Pipe —
o~ & Retrieve BOP
o~ & De Anchoring
o & Demobe
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DEPENDENCIES: OPERATION - EQUIPMENT

o For each operation:

« List of equipment / system that are
necessary for the operation

« List of equipment / system that may
add efficiency

« List of equipment / system that can
facilitate concurrent activities for
upcoming operations

7« Cemert 30"
o« Critical

o= & Hotel

o= o Mixing Mud

o= o SCR (A System
o= o Ajr Compressors HP
o= o ajr Compreszors LP
o= o Crane Operation

o= o ROV Package (zwimming eve)
o= o Cementing Package
o= o Turret System

o & HPUs

o= o winterization System

o« Adds efficiency

o= & Incineration

o= & Trazh Compactors
o AWOS Start-Up
o MWL System

o=« Diving Package

T o Mice to have

o & BOP Accumulator Unit

o= o ROV Package (work class)

o= o H2ZZ System

o= o Sperry Sun System - MAWDILWD
o o Sperry Sun System - hud Logging



DEPENDENCIES: SYSTEM - EQUIPMENT

o For each system

. o« A Comprezzors HP
e Tool keeps track of dependencies of other o« 10of4

equipment / subsystems & SCR AJC SW COOLING PUMP
o BALLAST PUMP #2
" BALLAST PUMP #1 (DOL STARTER)

° TOOl keeps track Of any redundancy v o Cooling Water PP (5t Byl Air Compressors
. . ‘g HF AR COMPRESSOR
(in equipment 1 out of 4 specified pumps o MOTION COMP LIGUID LYL PUMP
must be available)



DEPENDENCIES: EQUIPMENT — POWER FEEDER

o Tool knows which switchboards and MCC feeders must be powered in order to
operate each piece of equipment and system

o Tool keeps track of any redundancy in power supply to equippment

o Also mapped into tool

BY GEM. SwE.
BY Moo BLOWY.
EY WMo ME
EY MccE

e All consumers on each MCC and switchboard
B AR DEYER MO g2

e The complete power distribution system 3L AUXILIARY HEATER 200K

(the Si ngle line d |ag ram) . HALLIBURTON HYDRALILIC PUMP
SF. SALT EVAPORATING PLMP NO. #1

HL SALTWATER ENGINE AFTER COOLING PUMP Mo, 2
HL SANTARY PUMP NO #2
S SHP HYDR S¥STEM 2 Anchor Chain, Winches, Ancho
. TENSIONER COMPRESSOR (RIG COMP)
. TEST PANEL ELECT WORKSHOP
. TRITON SEWAGE PUMP

o 5 moc 2B

o b meo e

I



EXAMPLE: WHAT IF «MCC BLOWERS» IS UNAVAILABLE?

Fie View Tools Window Help

Power plant configuration advisory
Transit

Mooring

Pilot Hole Driling

Open to 38"

MLCB Construction

RO MLCB

36" Clean Out

Run 30° Casing

Cement 307

Run Pin Connector

Drill Pilot Hole 28

Drill 268™

Pull Pin Connector

Run 20" Casing

Cement 20"

Run and Test BOPs.

Drill Qut Shee Track 17.5"
Displace to Mud

Dill Pilot Hole 17.5”

Run Logs 17.5

Drill 17.57

Back-Ream 17.5"

Run 13-3/8" Casing

Cement 13-3/8"

Test BOPs

Drrill Qut Shoe Track 12.25"
Drill 12.257

Drill 8.5

Clean-Out Trip

Run Logs 8.5"

Plug and Abandon

Bypass Core

Run 7" Liner

Run 9-5/8" Casing

Circulate and Condition Mud
Pipe Tripping - Open Hole

Pipe Tripping - Cased Hole
Well Control Event Cased hole
‘Well Control Event Open Hole
‘Well Control Event Top Hole open water
Well Control Event with pipe in hole
‘Well Control Event without pipe in hole
Emergency Disconnect
Fishing

Stuck Pipe

Retrieve BOP

De Anchoring

Demobe

No files exists for the component CB43.
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Power plart configuration OK
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Fie View Tools Window Help

Opera... (ConsumerExpl... | Explorer wi.. i

o~ & Power plant configuration advisory
© A Transit
# 1oorin

o ®# Pibt Hole Driling

o & Opento 36

o~ €% MLCB Construction
o €# ROMLCB

o §# 367 Clean Out

& 6 Run 30" Casing

o & Cement 30"

o ‘} Run Pin Connector
o~ &# Dril Pilot Hole 267

o & Dril 26"

o~ & Pull Pin Connector
o~ €# Run 20" Casing

o~ & Cement 20

o €# Run and Test BOPs
o~ &# Dril Out Shoe Track 17.5"
o~ & Displace to Mud

e~ &# Dril Piot Hole 17.5"
o~ & Runlogs 175"

o & D175

o~ &# Back-Ream17.5"

o~ &# Drill Out Shoe Track 12.25°

o & Dril12.25"

o & Drilgs

o~ &# Clean-Out Trip

o~ & Runlogs 85"

o §# Plug and Abandon

o &# Bypass Core

o 0 Run 7" Liner

o ¥ Run 0-5/2" Casing

o~ §# Circulate and Condition Mug

o &# Pipe Tripping - Open Hale

o~ &# Pipe Tripping - Cased Hale

o~ €# Well Control Event Cased hole

o §# Well Control Event Open Hole

¢ f} ‘Well Control Event Top Hole open water
o 0 ‘Well Control Event with pipe in hole
& &# Wel Control Event without pipe in hole
o #b Emergency Disconnect

o & Fishing

o~ € Stuck Pipe

o~ €3 Retrieve BOP

& A De Anchoring

o~ 4h Demobe

MNavigator

No files exists for the component CB43

POVVAVVVVLVVVVVL VUV

Pilot Hole Drilling
Open to 36

MLCEB Construction
RD MLCB

35" Clean Qut

Fun 30" Casing
Cement 30"

Run Pin Connector
Drrill Pilot Hole 267
Derill 267

Pull Pin Connector
Hun 20" Casing
Cement 20"

Run and Test BOP=s

Drrill Out Shoe Track 17.57

Displace to Mud
Drrill Pilot Hole 17.57
Run Logs 17.57
Dorill 17.57
Back-Ream 17.5"
FHun 13-3/2" Casing
Cement 13-3/8"

red = operations no longer possible




WHY IS OPERATION NO LONGER POSSIBLE ?
WHAT SYSTEMS / EQUIPMENT DID WE LOOSE ?

The answer is found by
browsing the operation tree:

Fie View Tools Window Help

Opera. ConsumerExpl... | Explorer wi

1. [opsratons|
o~ & Power plant configuration advisory
o i Transit

o= G} Mooring

o &# Piot Hole Driling

o~ &# Opento 36"

o &# MLCE Construction

o &# RDWLCB

o- €# 36" Clean Out

o- €# Run 30" Casing

o o Cement 30"

o= G} Run Pin Connector
£4 nouoic:y a2be

E

% Drill 26"

o &# Pull Pin Connector

o &# Run 20" Casing

o~ & Cement 20"

o- €# Run and Test BOPs

o &# Dril Out Shos Track 17.57

o= G} Displace to Mud

o &# DrilPiiot Hole 17.5"

o~ & RunLogs 17.5"

o &# Dril 175

o &# Back-Ream 175

o- €# Run 13-3/8" Casing

o- €# Cement 13-3/8"

o §# TestBOPs

o~ §# Dril Out Shoe Track 12.25"

o &# Dril1225"

o &# Drilgs”

o &# Clean-Out Trip

o~ %% Run Logs 85"

o~ €# Plug and Abandon

o &# Bypass Core

o &# RunT" Liner

o= G} Run 8-5/8" Casing

- 9 Circulate and Condition Mud
o~ &# Pipe Tripping - Open Hole

o &# Pipe Tripping - Cased Hole

o &# Wel Control Event Cased hole
o~ &# Wel Control Event Open Hole
o~ &# Wel Control Event Top Hole open water
o~ &# Wl Control Event with pipe in hole
o= G} ‘Well Control Event without pipe in hole
o= A Emergency Disconnect

o &# Fishing

o &# Stuck Pipe

o &# Retrieve BOP

o £k De Anchoring

o- fi Demobe

Navigator @

x4l

No files exists for the component CB43

Rig FIH

v & Drizs]
¢ &# Critical
" Hotel
®# Rig Floor Hoisting System
— @ FIELD SUPPLY TO MP1 /MF2 /DWW
— 4 RIG FLOOR HYDRAULICS (3x45kW)
- o 20f3
— %% BAYLOR BREAK XMFR CHARGER

" 1of2

¥ 10f3
— ﬁ D.C. BLOWER FOR DRAVWWORKS A (15HP)
— ij D.C. BLOWER FOR DRAVWWORKS B (15HP)
— %% EMERG. LTG PANEL 2-130-2 (TRANSF ROOM)
— «# Derrick Pansl
— %% Derrick Panel: Elmagco Brake (Rig Floor)
— %# Derrick Panel: Battery SAW over MCC 2 Baylor
oo 10f3
" Mixing Mud
%" SCR (AIr) System
w* Air Compressors HP
«® A Compressors LP
«® Crane Operation
«® Turret System
€% 203
JP— i} Mud Pump 1
— %% FIELD SUPPLY TO MP1 /MP2 /DWW
- o 2of3
— ij' D.C. BLOWER FOR MUD PUKP NO. 1A (SHP)
— ﬁ D.C. BLOWER FOR MUD PUMP NO. 1B (5HP)
— ﬁ CHAIN QILER FOR MUD PUMP NO. 1 (1.5HP}
— ﬁ ROD QILER FOR MUD PUMP NO. 1 (1.5HP}
— 4% EMERG. LTG PANEL 2-130-2 (TRANSF ROOM)
— 4 Mud Panel:
- \0’ MP1 assigned to a running SCR
t %# Mud Pump 2

@ Mud Pump 3

«” Top Drive
%" Sea Water Transfer - Salt Water Service
«” HPUs




CONFIGURATION ADVISORY

e %# Power plant configuration advizary
¥ BOOY zwitchboard povvered
" 480V Bus A povvered
«# 430v Bus B povwered
«# 220% Bus & povwvered

o Non-optimal or dangerous configuration will g 2200 Bus B powvered
- 113 13 - - - 48':"“-"‘ E I't hb d d
give a “red” configuration advisory MISTAETIEY S TET AR PR

o Possible to include configuration advisory

o 220w Emergency svwitchboard povwered
<" Power Factor Compensator connected
400V bus-tie open

o Configuration advisories can be can be taken _
¥ 220V hustie OpeEn

from: :: BO0E430Y transformer to 48304 Bus & loaded less than 95%
o vendor recommendations " B00ME0Y tranzformer to 480% Bus B loaded less than 95%
. '-?.:ﬁi"r 48002204 transformer to 220% Bus & loaded less than 95%
* procedures (Vessel’ contractor, C“ent) «# 4800220 tranzformer to 220% Bus B loaded less than 95%
. ‘lessons learned’ (Vessel SpeCIfIC or «# Emergency switchboard supplied from 480% switchboard

others) «# Emerg. Gen. ready for automatic connection on blackout
«# 400% bus-tie loaded less than 90% of trip level
wF 220% bus-tie loaded less than 90% of rated
«# More than 1 generatar spinning reserve



OPERATIONS PLANNING AND MANAGEMENT TOOL

Main benefits

0 The ability to plan operations in advance and validate contingency plans
o Easier planning of maintenance and repair (fewer surprises)

o Facilitates training

0 = Safer and more efficient operations

Technology

o Standard PC/Mac/Laptop

0 Used everywhere (on board, onshore, support center, office, at home)
o Not connected to any control system or equipment onboard

0 Adaptable to any vessel (independent of equipment vendors)

Prospective users

o0  Contractors Vessel Management Team (Master, Chief Engineer, Rig Superintendent)
0  Operational team members (Chief Electrician, DPO)

o0  Client’s drilling supervisor.

0  Shore based support teams.

Important:
o0  Tool make no decisions by itself !
o] It is a decision aiding tool



VESSEL SPESIFIC TRAINING AND FAMILIARIZATION

o Can facilitate crew understanding of (vessel specific) :
 Consequences of failures
« Consequences of setting up the power system in different configurations

« Consequences of having one component / machinery / equipment / out of
service (maintenance or repair)

 What is the critical equipment for each operation?

o Offline tool, no risk from allowing inexperienced users unsupervised access for
familiarization and self-learning purposes

o Possible to include easy access to drawings, pictures, circuit diagrams and
instruction videos (e.g. blackout recovery instruction video)

Mavigator
L kel
o= [ Engine drawings
L4 Ij Location
D Generator location oot

¢ 3 Pictures
D Engine local indication panel jog

D Generstor nameplate generator X4 jpg
D Picture of one engine jog
o= [ Schemstics




CONCLUSION AND WAY FORWARD

Vessels in operation

o Tool methodology have the potential to add values in any project where one of the
objectives of the industrial mission is to enhance reliability and maximize uptime.

New builds

o Configuring such tool already in the concept and design phase will give the
stakeholders a effective means to assess and improve the design of new build
vessels and conversion projects.
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