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James Fisher and Sons Plc
+* UK’s leading Marine Services Company

¢ Track record of marine expertise spanning 165+ years
+** Turn over in excess of £400M

+¢* Publically listed on London Stock Exchange

+* Employing over 2500 people in over 40 countries

Revenue by geography

2014

® «

@ Europe

45%
. Middle East, Africa &
the Americas

Asia Pacific
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James Fisher and Sons Plc

Offshore Qil Specialist Marine Marine Oil
Services Technical Services Services
Services
- Fisher ) :deallcil::are - JF Marine - JF Everard
Offshore . Services
- Buchan i gglasu;stallt | - JF Shipping
Technical Harsh umptoois Services
Serv. Environmental - JF Crewing
- Monyana - JFIMS - JF Defence
- Air Supply - NDT Ltd - JF Mimic
- Gjerde - JF Rumic
- Reanco - JF Nuclear
- MB Faber

- Scan Tech
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James Fisher and Sons Plc

Geographical locations

Main Offices

. Other Offices [ ]

A Global Organisation
** Annual growth
+* Over 2500 employees
+* A growing reputation for quality and reliability
+* Continuing with expansion by internal growth and acquisition

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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James Fisher Mimic
» Over 25 years experience providing tailored maintenance solutions
in the marine industry

Provide unique condition monitoring software and services
Provide cost effective condition monitoring solutions

Mimic condition monitoring software in daily use on over 150
vessels worldwide

Supporting clients and partners to improve the reliability of their
assets and to reduce maintenance costs

** We have partnered with Spectec since 2006

** A growing list of Western Shipping company clients

** We provide:

CM Software, Themographic (Infrared) surveys, Data Analysis, CM
Consultancy, Turbo Charger monitoring services, VA and CM training, Oil
analysis, CM related hardware, software and services.
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Condition Based Maintenance

... A recognised maintenance strategy that can be simply
described as “maintenance when need arises”.

... This maintenance is performed after one or more
indicators show that equipment is going to fail or that
equipment performance is deteriorating.

... CBM is based on using real-time data to prioritize and
optimize maintenance resources.

... Observing the state of the system is known
as "Condition Monitoring”.
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Condition Based Maintenance
Unlike most providers of CM systems we understand that CM is just
and element of CBM and therefore NOT a maintenance strategy in its
own right.

Also CBM is just an element of the overall maintenance strategy that
may include a mixture of calendar based and condition based
maintenance tasks.

The controlling system for all maintenance should therefore be the
vessel’'s CMMS — AMOS M&P.

With this in mind we integrated our software (Mimic) into AMOS and
continue to advise that using the two systems in this manner is the
best way forward.

But why change a proven strategy to CBM and what should it provide
to you
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Mimic and AMOS

Owners need assurance that the maintenance is completed on time.

Conducting Condition Monitoring, in the past, has been haphazard

and unreliable.

Integration of CM (MIMIC) into AMOS provides ...

* Confidence that condition monitoring tasks are scheduled and
completed.

* Confidence that collected condition monitoring values that are
outside of threshold levels are acted upon and defects recognised.

* Confidence that the correct level of information is provided to each
individual at a level that is understandable and useable

* Confidence that the expectations of changing to a CBM approach

are realistic and achievable.

© James Fisher Mimic- 2015
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CBM and CM - The Benefits

Condition Based Maintenance

So .....why change a proven strategy to CBM?
and ......what should it provide to you?

' | Documents A

Trigger Jobs

© James Fisher Mimic- 2015

f: - NAVIGATION

C- PROPULSION

D - POWER GENERATION

| E - SHIP SERVICES

[} F - STRUCTURAL

G - MATERIALS HANDLIN

=) H-HOTEL->

S ) B-HVAC>

= (3] A-AC MACHINES
() AC CONDENS|

@ () AC MACHINE ¢

= (2] AC MACHINE ¢
% ) COMPRES

) PUMP SW

() AC MACHINE ¢
() FILTER UNIT |
(] PUMP A/CCH

() E - REHEAT WATE
# () F-MACHINERY S|
# () G- CHILLED WAT
(3 H-AC CONTROL
() M- MEDICAL CEN
() S - SAFETY CENTI
# (J) C-REFRIGERATION
@ () D- TRANSPORTATIOI
@ () E - POOLS SPAS & FOI
# () F-GALLEY PANTRY &
# () H-LAUNDRY & LAUN
@ (3 |- SHIPS LIGHTING S
@ () L-ENTERTAINMENT!
@ (3] |- SHIP MANAGMENT
# (3 Y - ARCHIVE
@ () Z-FUNCTIONS TO BE DE

¢

A part of James Fisherand Sons plc



\\\ CBM and CM - The Benefits

Speclec

Condition Based Maintenance
Will ...

B - NAVIGATION

* Improve availability it
% Improve company’s reputation / Mzﬁw
** Improve safety Jq“;%m
¢ Improve reliability 4 pamees
% Optimise maintenance costs o @ e
%+ Reduce overall spares holdings and costs s Qi
% Reduce number of strip downs G s
¢ Reduce maintenance induced failures §im°“
% Reduce Insurance costs m““"”’R:s

*

*

®

* F-GALLEY PANTRY &
* H - LAUNDRY & LAUN
* | - SHIPS LIGHTING S°
* L - ENTERTAINMENT
[] | - SHIP MANAGMENT
2

Q
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Y - ARCHIVE
Z - FUNCTIONS TO BE DE

To enable this, a Condition Monitoring regime needs to be established that
allows these benefits to be obtained.

|

¥ (5)Funciion Hierarchy [N
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Condition Monitoring
Needs to be ...

¢ Cost effective
s Appropriate to the asset and its criticality

/

+* Considered, measurable and periodic (P-F curve)

/

+* A measurable parameter that is indicative of condition

+* Definable in terms of threshold value (different to operational threshold
values)

*» Simple and intuitive

+» Auditable

s Adjustable

+** Inclusive of modern technology and integration of different data sources

The Mimic Condition Monitoring system, integrated and embedded into
AMOS, provides the right solution.

© James Fisher Mimic- 2015
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Information displayed

It is a fundamental requirement to be able to view
the condition monitoring information and an
individual machines status without leaving AMOS

To do this you have
One button to press

AMOS - Demo Vessel/Engineering - [Function Hierarchy]
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nction Hierarch:
Purchase  Budg

P E| QB &
% % i
Hierarchy

A - SAFETY
B - NAVIGATION
C-PROPULSION
;) D - POWER GENERATION

E - SHIP SERVICES
F-STRUCTURAL

() G -MATERIALS HANDLIN

4 ’J

Information displayed

This calls the condition dashboard for the chosen
asset and displays the relevant information.
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The Mimic Dashboard

A AMODS - DEMOD,Engineering - [Function Hierarchy]
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Viimic Users do NOT need specialist training on a new
oftware product.
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inction Hierarch

A-SAFETY

B - NAVIGATION

) C-PROPULSION

) D - POWER GENERATION

) E - SHIP SERVICES

{3 F-STRUCTURAL

() G - MATERIALS HANDLIN

(] H-HOTEL->

S ) B-HVAC>

= (3] A-AC MACHINES
() AC CONDENS!

Information displayed

+* Integration to AMOS
e Creates a single Maintenance

Management System _ “ ]E’:R”ES
* Reduces training burden for Users o e e e o
* Promotes “joined up thinking” by crew | |: e T S o
«  Allows simple access to information when |:= T [Pl el bt
making maintenance decisions B . i
* Ensures data collection tasks are »:{} §:§;|
undertaken z e
* Automated work order system ensures F S, ‘_ : s
that monitored exceptions are not e | o
overlooked/ignored ';g—

* Full replication to the land based CMMS | =
* Allows full auditability, control and W
accountability

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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inction Hierarch

Information displayed A
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COMPRESSOR A/C NO 02 CTR
The Mimic Way Code: 38013102

We believe that Condition System: Air Conditioning

Monitoring should start by Location: A/C Room
using those sensors that are Class: Compressor
already installed

such as ....... A

» pressure, speed, flow, load, current, power, differentials, averages, exhaust

temperatures, fluids added/used, bunkers/fuel used, fridge gas usage,

potable water quality, breathing air quality, hydraulic fluid contamination.

» Also, advantages should be sought from simple arranged condition tests such

as speed of steering gear from hard over to hard over, time taken to fill an

empty air reservoir or time taken to pre-lubricate an engine prior to start up.

Using these sensors and the intelligent use of monitoring
processes and/or operations creates NO additional cost but
starts to provide the benefits.

© James Fisher Mimic- 2015
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(23 AC CONDENS!
% () ACMACHINE
= () AC MACHINE
% G COMPRES
) PUMP SW

Class: Compressor
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+
*
*

The Mimic Dashboard
Brings together ...

¢ Vibration data
** Process and performance data
> Pressures, temperatures, speed, load, position, angle, time,
flow, etc etc
+* Oil analysis results

; (2] H-LAUNDRY & LAUN
3 () |- SHIPS LIGHTING S
; () L-ENTERTAINMENT

@ (3] |- SHIP MANAGMENT

& (3] Y - ARCHIVE

@ () Z- FUNCTIONS TO BE DE

<

| v [5)Function Hierarchy -

' | Documents A
Trigger Jobs
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The Mimic Way

We also believe that
Condition Monitoring should
be more than vibration
signature analysis! ........

» Mimic does provide vibration analysis tools and the ability to undertake a

vibration monitoring regime.

» It provides comprehensive vibration data collection specifications that enable
full FFT or time wave form data to be recorded.

> It provides detailed analysis tools and screens that are intuitive to use and
helpful to the experienced and/or trained analyst.

> For those who are not suitably experienced then Mimic also breaks down the
vibration spectra to those components considered as “root cause” for
vibration problems, such as imbalance, mis-alignment and looseness. |

© James Fisher Mimic- 2015
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The Mimic Way

We also believe that

Condition Monitoring should
be more than vibration .
signature analysis! 2 oo
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Performance Data

» Performance and process data is collected and trended and used to
make condition based decisions.

» An inbuilt calculation engine allows Mimic to produce additional
channels of data, such as the temperature difference across a heat
exchanger, allowing intelligent use of existing data.

» Numerous channels can be overlaid to provide in depth analysis.

» Channel source data can be anything that is a number.
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The Mimic Way -

We also believe that G
Condition Monitoring should g
be more than vibration ]
signature analysis!
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Oil Analysis Reporter
> Most owners have an Oil Analysis Programme 1
provided by an outside vendor.
» Mimic can use the results of their analysis to bring the data into a
Mimic format, to be used in the same way as vibration and
performance data.
» Fluid details along with element values can all be individually

trended.

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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COMPRESSOR A/C NO 02 CTR

The Mimic System Code: 38013102

System: Air Conditioning
Location: A/C Reom

Class: Compressor

o Jlil all ‘ O

The Mimic Dashboard

Each recorded, calculated and displayed channel can have discrete threshold
levels.

The dashboard has a simple “traffic light” system based on the threshold
values.

The | Sign on the dashboard allows Users to quickly view all exceeded
thresholds on an individual asset

A higher level filter button (not shown here) allows the same but for all assets
within the Mimic database that are currently displaying threshold exceptions.
Thresholds can be set to trigger on high going, low going or banded -

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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Information displayed

+* Various levels of drill down
e Asset list
 Dashboard
* Trend plots
e Multiple channel trend plots
* Vibration overall trending
* Vibration frequency band trending
e Vibration spectra (with analysis tool set)
* Vibration Waterfall spectra

+* Full replication of data to ashore
*  Provides all data and complete

functionality
to shore side personnel

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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The Mimic System - Data Analysis

** Understanding the collected data is a fundamental
requirement.

** Mimic has simple drill down access to the data that
starts with the traffic lights and ends with complex
spectral analysis of vibration signatures.

*»* Features, functionality and tools are provided to assist.
Mimic also replicates the data to the owner’s shore
office to allow advise and assistance for data analysis.

+»* JF Mimic also provide an analysis service (based on

single alerts, monthly or quarterly data back ups).

Providing analysis of root cause and recommended

actions to rectify.
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Remote Analysis

¢ Via replication we (that is James Fisher) are able to offer a detailed Analysis
Service for the complex vibration signature data.

J/

** This allows Owners to get the benefits from vibration monitoring without

having to expend endless resources on training and retaining trained staff.
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Remote Analysis
® v 401136

Forth Fisher

(M- B

ASSET Alarm Monitor

AC SEA WATER PUMP NO 01

Performance
INLET PRESSURE
30/04,20715

Forth Fisher
AC SEA WATER PUMP NO 01
Vibration Forth Fisher
TMNH AC MACHINES!
1. Overall
27/04/2015 7775 mm/s
Vibration
1MMNH
Forth Fisher AC SEA WATER PUMP NO 01

INLET PRESSURE
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The Mimic System -
Data Acquisition

The Mimic Hand Held Data

Collector

s Used for both performance/process data
along with vibration signatures.

¢ Simple and easy to use

** Provides all of the information required to
conduct condition monitoring

+* Does not require detailed training and

does not contain additional features that

are rarely, if ever, used.

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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The Mimic System -
Data Acquisition

Fixed and Integrated Data Collection
s Used for performance/process data, oil analysis
reports and vibration signature collection.

Performance and Process
+ Integration with existing sensor signals.
¢ Installation of new sensors
¢ Integration with platform management systems,
control systems etc.

Oil Analysis reports

+* We work with the existing oil analysis vendor to create a (Mimic system)
recognisable file that is produced and provided by the vendor when ever oil

analysis results are sent to the vessel.

+* The file is transferred to the Mimic database and data is automatically

extracted by Mimic.

/

© James Fisher Mimic- 2015
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** Mimic then displays the results onto the dashboard and Mimic viewer.
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The Mimic System -
Data Acquisition

Fixed and Integrated Data Collection
s Used for performance/process data, oil analysis
reports and vibration signature collection.

Vibration Monitoring
+* Vibration sensors are installed at each nominated measurement position Sensors are
connected to Data Acquisition panels
DA panels are connected via existing or dedicated networks to the Mimic software
Mimic utilises a rules based architecture to decided e
when is the optimum time to collect vibration data: SRk
reducing the GIGO/RIRO scenario Online monitoring (_
% Online monitoring reduces the continual training | L

burden for data collector use \*:WJ_”%:\?[
+* Online monitoring ensures good quality data
at the appropriate frequency

Cd

7 7
0’0 0’0

mmmmmmmmmm

mmmmm
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Data Acquisition

Fixed Vibration sensors
Vibration sensors are fixed to each nominated
measurement position

Screen, Copper conductor

Black wire { OV), Coated copper conductor

~_White wire {sve), Coated, copper conductor
Foil
PV insulation
g Outer steel braided shield
T [
:l;\ Vibration sensor HS-100, with braided integrated \
" cable (Supply by JFM) (Annex 1)
Sensor Mou ntl n g : - € (2) Quick fit stud adapter,(Adhesive type)
” 5 ~ (Supply by JFM)
E DOXV Ad heS|Ve = /\3/' Epoxy adhesive — Loctite

T 3450 A8
. (Supply by JFM)

|4 ) Before apply glue: remove paint, clear surface
with HD Cleaner Degreaser

© James Fisher Mimic- 2015
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Data Acquisition

Condition data
Mimic can utilise on line sensors and
monitoring devices, such as

Oil condition

Small, lightweight, In-line remote electronics module
Bonded seal » 18 B

/ Simple mounting plate Outputs:
Fine/Course easily modified for 4-20mA
Debris Sensor customer applications 0-10V

J1939 Can
M20 thread

Dielectric Sensor

A part of James Fisherand Sons plc
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Data Acquisition

Condition data
Mimic can utilise on line sensors and monitoring
devices, such as

Hydraulic Fluid contamination

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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Data Acquisition

Condition data
Mimic can utilise on line sensors and monitoring
devices, such as

Motor and Electrical System
Condition

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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Data Acquisition

Condition data
Mimic can utilise on line sensors and monitoring
devices, such as

Diesel Doctor

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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Data Acquisition

Performance data
Can be entered using the hand held data collector, but best way is via the
already installed platform management system

EGD CORE propagates new
status updates to al

Mimic and Vessel Control e e
i 'i
Systems integrated g ||| H

Providing Mimic with a link to
>1000’s channels of information.

MIMIC(IPMS)

MIMIC(IPMS) parses
the XML file and

validates it agamsl
If valid then import data into MIMIC(IPMS) e XSD schema

WNOT vaid then dscard and wait for
L file p ducti

Automated data collection allows the condition
monitoring system to provide maintenance
related alerts and alarms so that maintenance
mitigation can be taken before a machinery
operational or safety related alarm happens.

A part of James Fisherand Sons plc
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Data Acquisition

Performance data
Typical data collected:

Heat exchanger inlet and outlet temperatures

Speed and load (power curves)

Pump load and pressures (pump curves)

Propeller pitch angle and load e ——

RXS RTU/PIU CORE for status updates status updates to all other
COREs

Engine exhaust temperatures Q H §<::> |

Refrigerant gas temperatures
Fresh water usage

K/ K/ K/ R/ R/ R/ 7/
0.0 0.0 0.0 000 000 000 000

MIMIC(IPMS)
Applicati
MIMIC(IPMS) parses
m XML file and
dates |gam|
If valid then import data into MIMIC(IPMS) m 'XSD schema

If NOT valid then discard and wait for
XML file proﬂuclmn
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A brief word regarding Set Up

** Changing a complete vessel to CBM can be complex and requires
commitment and resource.
< BUT... CBM can provide benefits for just one asset and instigating on one

asset can be simple and cost effective '
+* JFM have helped many owners and partners on the road towards obtaining
these benefits by helping them to choose 10 or 20 worse performing assets /

and creating a monitoring programme that is achievable and effective.
+* This usually takes 6 months for the benefits to be measurable.

Review
Progress

Measure
results

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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A brief word regarding Set Up

L)

+* Changing to a CBM strategy does have a structured approach. JFM can
help owners to develop their strategy from the initial 10 assets into a
detailed and beneficial process that complies to Class and IMO
requirements.

/
/ A
[ N

1. Define the business objectives
- of the maintenance strategy 5
- Based upon =
| User defined (based cansideration of the B -~
upen the Users 2. Create a comprehensive asset register requirements from g’ -
‘ unigue blend of and set up Computerised Maintenance Class, OEM, Risk and o
Safety, Management System (CMMS) Reliability study / 5
Environmental or ¢ RCM study
‘ Business Critical R G i
variables] 3
‘ 3. Carryout criticality analysis 8
&l
&
=
‘ Spa}e Parts. 4. Define the appropriate :.
Optimisation maintenance task and frequency =
4
‘ Maintenance task ‘_, > |
‘ priaritisation — J v v v
Iy D
4D Corrective
4A Scheduled it
| mai <5 mrrd:tmn Sased 4C Re-design unplanned
‘ e maintenance
| L 1 I
‘ bl
&
| 5. Do the task o
‘ E
]
g
3
Feedback loops. | 5
‘ 6. record outcome, notes, Raise non conformity g
| recommendations etc, and and carryout corrective E
‘ update results in the CMMS, action process {ref H
—_— — — — Perform trend analysis, 1ACS) 8
‘ evaluations and fault diagnostics A =
detailing recommendations and =
‘ any new tasks Z Z
‘ l Observations from 3
7. Meoniter, review and measure internal and external 3
S i of mai e | audits (SIRE, Oil Major 3
strategy vetting, Class Survey, -
PCS, ISM etc.)
\
g The Seven Step Approach to CBM Y
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The Future ' "
** We are currently working on a number of projects that ensure that
Condition Based Maintenance, Condition Monitoring and Mimic satisfies
the shipping industry long into this century

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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The Future
** We are currently working on a number of projects that ensure that
Condition Based Maintenance, Condition Monitoring and Mimic satisfies
the shipping industry long into this century

Wartsila Shaft Seal Monitoring

+* We are working with Wartsila to
create a shaft seal monitoring system
that will enable owners to extend the
docking requirement for a vessel and
to avoid environmental penalties.

+* The system will provide a continuous
display to the crew and allow early
intervention when problems begin to
occur.

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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The Future

** We are currently working on a number of projects that ensure that
Condition Based Maintenance, Condition Monitoring and Mimic satisfies
the shipping industry long into this century

On Line Turbo Charger

Monitoring

** We are continuing to develop our
world leading Turbo Charger
monitoring system.

¢ Can be used to detect the very early
signs of turbine faults providing the
time for the crew to undertake
mitigating action to avoid
catastrophic failures.

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc



,;_h\\\\ CBM and CM - The Benefits

Speclec

The Future

** We are currently working on a number of projects that ensure that
Condition Based Maintenance, Condition Monitoring and Mimic satisfies
the shipping industry long into this century

Energy Monitoring —

AFT Aux loa AFT Drive Pwr k‘
¢ JFM have linked in with BAE Sea - 1 .
- - - Total ux load BY5 Drive POW Alternato o
Systems to provide Energy Monitoring twj Y KD \ ’\‘:
of vessels. L — é& T &.}.
+* Uses inputs from ships navigation Sased Theaugh Water c- L al
systems, engine and shaft power and . .

the vessel’s energy usage. ;
¢ JFM and BAE provide a combined L A BERIFEIIIFEALILE
solution to both voyage management
and energy efficiency unrivalled in the
market

© James Fisher Mimic- 2015
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The Future ' :
** We are currently working on a number of projects that ensure that |
Condition Based Maintenance, Condition Monitoring and Mimic satisfies
the shipping industry long into this century

Bluetooth Accelerometers

¢ Provides a reduction in handheld data
collection devices by using Android
and 10S platforms.

¢ Allows simple cell phones to be used
for data collection

© James Fisher Mimic- 2015 A part of James Fisherand Sons plc
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Condition Based Maintenance
s Is it worth it? — A real SUCCESS Story!

** A cruise line company had a major financial
problem due to a high number of turbo

charger failures.
¢ They had to budget for $1,000,000 per year
based on a failure rate of 4 TC's.

Dollars - Millions

F N W R 0 oa N

1 2 3 4 5 6 7
YEARS

¢ Installing JF Mimic’s TC monitoring units has
allowed the failure to be identified before a
catastrophic failure occurs.

¢ Resultant repair cost, per TC is $25K rather

—1 | il than the catastrophic failure cost of atleast

. $250,000

+* The cost of installation and the expected 4

failures is shown opposite.

Dollars - Millions
H N W E R | o0 ~N

A part of James Fisherand Sons plc
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Condition Based Maintenance
s Is it worth it? — A real SUCCESS Story!

J/

+* The predicted savings over a 7 year period is
shown in green and amounts to $6,500,000

+* Compared to the cost of TC monitoring which
is less than $1 per TC per day!

>

Dollars - Millions
H N W R 0 @

1 2 3 4 5 6 7
YEARS

** The TC monitoring commenced some 29
months ago.

Since that time there have been 13 failures.

» The cost would have been $3,250,000

To date the total cost has been $705,000 (with
$380,000 being the CapEx cost)

L)

X/
0‘0

o

Dollars - Millions
- N W - v o ~NO®

X/
0‘0

&

1 2 3 4 5 6 7
YEARS
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James Fisher Mimic
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