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Who we are ...

Jean-Frederic Lavoie
Vessel / O2 Digital Manager
CSL Group

Remi Duquette
Vice-president
Maya HTT Ltd (Pl integrators for CSL)
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Agenda

* Overview of CSL
« Key business drivers leading to the digitalization of CSL'’s fleet

« How a distributed architecture of the Pl System was deployed

« Change management process of getting Ship’s crew on-board

» Key business needs to automate various processes
"+ How Maya’s Pl integration experts lead CSL towards a successful journey
lessons learned along the digital transformation journey

(t potential steps in providing improved resiliency, availability,
lon, and enhanced visibility into CSL Business Processes
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MAYAHTT LTD — COMPANY OVERVIEW M@

Insightfulness that brings out the exceptional in the best

% e N
Who we gre _ 175+ Employees | Worldwide Projects
* Largest simulation company in Canada 100+ Developers 4,500,000+ P! tags
+ 1982: Founded & privately owned 46 Masters 1.000.000+ cars
" engiteanng, scionons - clopment, RAD, 38 PhDs 10,000+ aircraft engines
« Growing organically with partnerships ... 27 Engineers 1000+ engineering projects
- 1986: SDRC / Siemens PLM 27 Languages 100+ data center sites
» 2008: Atos @ OSl-0ii. 15 Pl Experts 50+ satellites in orbit
e 2012: OSlsoft 1 great team 1 great hockey stick
+ 2013: Siemens BT & Intel (inted) SIEMENS
» 2018: HPE, MindSphere, AWS
—
~30 solutions in 15 markets Heylett Packard A‘t@S
\ J VAN J

https://www.mayahtt.com/artificial-intelligence-machine-learning-services
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Canada Steamship Lines operates modern Self-
Unloaders, Bulkcarriers, Transhippers and Cement

carriers across the World. We provide customers with

innovative high-capacity self unloading and transhipment
solution

The size and flexibility of our fleet guarantees a safe
reliable, efficient and cost-competitive service to our
customers

The cargo we transport includes iron ore, coal, ilmenite,

salt, slag, limestone, dolomite, wheat, corn, soybean,
canola, gypsum and cement in various forms

#PIWorld  ©2019 OSisoft, LLC
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https://www.cslships.com/en/our-operations/bulk-trades
https://www.cslships.com/en/our-operations/transhipment
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SUMMARY OF O2 PROGRAM

Goal : Optimization of the of the Operations (0O2)
v Vessels Performance

v Fleet Performance

v" Environment & Regulatory Compliance

v Energy Efficiency

v Condition-based Maintenance

O2 Program Timeline
v" Initiative started in January 2016

v" Pilot on 2 ships in 2017

v’ Enterprise agreement with OSlsoft in 2018

v’ Selection of MAYA HTT Ltd as trusted Pl integrators in 2018
v Deployment on 16 ships in 2019

! 0Slsoft.
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PROCESS TO SUCCESS ©® O, co

Canada Steamship Lines

2017 2018 2019
/K
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KEY BUSINESS DRIVERS LEADING

TO THE DIGITALIZATION
OF CSL’S FLEET

Improving operations has
always been a Primary
Concern of CSLers, and
remains a Key Business
Priority
* Regulations not always easy to
follow (there are no street signs)
* Lots of manual entries &
paperwork
* Distributed fleet

0Slsoft.
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Setting up a Digital

Infrastructure will provide us
with New Ways to achieve

optimized operations

Interactive Dashboards
Fleet visibility
Runtime information

Improved decision making
and traceability on
operations, safety and
efficiency.

Targeted ROI of O2

» Better fuel efficiency

* Less manual entries

* Less voyage disruptions

* Pre-infringement warning

« Data driven maintenance

#PIWorld  ©2019 OSisoft, LLC
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AUTOMATED REPORT (1 OF 2) (“SL crour

Unloading Report CSLGROUP

Vessel Thunder Bay Unloading Port: PICTON Rate Requirements
Trip 18020 Loading Port WINDSOR Cargo: mt

General Comment(s)

No comments - Typical Picton unload

Timeline
Untoading port stay 9.95 Uniooding part stay
>
w‘” Al fast unloading port 09/5Sep/2018 21:47 Finished unloadi 10/Sep/2018 06:01
Start unloading: 09/Sep/2018 23:50 Vessel departun 10/Sep/2018 07:45
Delays Preo. & Delay (Stant] End Duration Cat=gory Reason
Number 1 time(s) Frep 09/Sep/2018 21:47 09/Sep/2018 23:30 204 Port WAITING FOR BERTH / GO
Duration 0.12 hours 1 10/Sep/2018 03:33 10/5ep/2012 04:00 012 Fort REPAIRS / BREAKDOWN
3
. P
e 3
s
= ’
2
s
Depart. Prep. 10/Sep/2018 0O:01 10/Sep/2018 07:43 173 Vessel WEATHER
Performance
Tonnage Rates (tph) Unlosding Times (h) Tons /kWh  Tons / ke of fuel Ton/AE running hour

Ship Totalizer 29171 ¢ Gross 4672 6.18 33 14.4 1762
sot 28891 ¢ et 4767 6.06 3.3 14.6 Belt Usage Indicator
Errar Marom -0.97 * Fort stay 2903 9.95 25 11.8 78.5 vkm

OSkoft. - . Stop indicative rates

PIWorld san erancisco 2019 4672 = LLC
Maintenance 4767 «h



AUTOMATED REPORT (2 OF 2)
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Fuel Consumption Electrical Load
Unloading port stay Total Ship's Electrical Load Unloading port stay
Tatal 2451 k¢ 11474 wn
1980 kg
B 302 kg I 1381 kwh
3 b w
e M‘* m\s{" ol Ub\a‘i’ @.qﬂﬂ'
s ﬁwf‘ o
Auxiliary Engine
Fuel Fraction Rurnineg hours (h) b of starts. fowh At the same time  |[RSRANERGURS
HPU / Controls 261 kg AE 1 6.4 1 4458 1 AF running 34
Conveyors Drives 1321 kg AE 82 8.4 o] 5713 2 AE running 6.6
Bollast 158 kg AF 83 16 o] 353 3 AE running 0.0
House Load 711 k¢ Total 16.4 1 10524
Belt
) = 7t 38 km == . 13 kan
Distance - S
Total 363 km
Boam C-Loop Transfer |Fort] Transfer isthd) Tunnel |Fart} Tunne {sthd]
Motors
1st Start Last Stop Peak [Himh) fuwerage when Unlosding Unloading
Power Speed Power Speed Power Spesd  RTD Temp. Power  Speed RTD Temp. Boom Angle ewh
Boom (Master] i) 1800 15 1800 235 1800 59 200 | 178B 51 17 1210
Boom [Skave) 29 1800 15 1800 235 1800 a5 199 1788 a0 - 1209
C-Loop {Master] 63 1803 43 1801 256 1800 73 213 1781 61 - 13127
C-Loop (Slave) 63 1803 43 1800 256 1800 2 219 1781 60 - 1328
Tronsfer (Fort] 22 - 3 - 31 - 29 4 - 7 - 145
Transfer (Sthd) 17 - 10 - 7 - 28 22 - 38 - 135
Tunnel (Port] 2 E75 18 13127 119 1329 53 71 1287 44 - 432
Tunnel stbd] 13 675 16 1327 111 1418 48 [ 1257 42 - 3596
Power Ratio unloading
Boom {Master £ Stawe 0.1% Peak {Hish)  Averome
C-Loop (Master / Siove) -0.1% Ourtside Temp. - - C
Transfer (Port / Stbd) VFD Aoom Temg. 356 334 °C

Tunnel {Fort / sthd)

CESL crour
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ARCHITECTURE OF THE PI

SYSTEM WAS DEPLOYED

Many ships around the
world. Moving data
collection systems with
reduced network access in

Mmany areas.

 Central fleet support center with
remote and moving factories
(ships) without significant IT
infrastructure

+ Combining remote operational
activities and central business
tracking needs is complex

0Slsoft.

PI World san erancisco 2019

Central Fleet Management Support
Pl Data Archive server

Pl AF Server

P1 Analytics

PI Notifications

Pl Vision Server with “Maya developed”
custom Swagger web API for custom
web dashboard on ship bridge and
engine control room

v" Pl Integrator for BA for machine learning

< AR

Distributed on each Ship

v Self-sufficient IT systems on-board with
PI collectors and buffering

v' Remote access to dashboard web apps

Easier and cheaper to
deploy

Standardized deployment
Easier to maintain (both IT
and OT)

e Central server and fleet
management ready to support

* 16 ships in operations mode

* Nice and small O2 IT blackbox
hardware on ship

#PIWorld  ©2019 OSisoft, LLC



DRIVERS FOR DISTRIBUTED ARCHITECTURE

| o Intelligent indicators
» Tips: Oops, | forgot!
« Easy sharing of information

Day to Day Operations . _
New dashboard Onboard Automated logging, less paperwork

Fleet Support Center Cycle analysis and reports
Use data to make better Advanced troubleshooting

fleet-level decisions

/@\  Early failure detection
>X’ » « Maintenance plan optimization

) OSlsoft.
‘ GSL #PIWorld ~ ©2019 Oslsoft, LLC
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HOW DOES O2 WORK ?

+ g »

Position

Speed Weather

+

Fuel
consumption
Running hours
Electrical load
Safety checks

Geofencing Compliance

% g B

Algorithms Machine Learning

Implement new functionality that does not exist today

0Slsoft.
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CHANGE MANAGEMENT I
PROCESS OF GETTING
CREW ON-BOARD

Custom web App connecte v Intuitive and easy to use

through PI web API and Pl HMI
AF SDKs to provide the _
= crew with a value added v' Good crew adoption
- Captain’s request : Make our Interactive HMI. v Less paperwork
job easier, reduce the - Leverage latest HTML5 features v Better audit trail

|
paperwork! - Customize for Captains and Crew

* Data is locked in vessels, - Easy to use and deploy
dependent on people, forms
and processes.

0Slsoft.
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BRIDGE HMI

Baie St-Paul Voyage: 18002

10

Speed Limit 85min - 7.3kn

Mrs. Demo — two will exceed ROV -K}
work and rest at 12:58PM.

OWS allowance end at 13:14 @

Bridge Condition

Pilotage Tracking

Position

Abm Caribou Island 26 Nov 6:23

Mate: | Mr. Demo - One Mate: [ mr.Demo-three | |
Master:| Mrs. Demo - Two LO / Cape Vincent

Destination ETA
Montreal, 98: 14 Sep 16h30

Remarks

ETA Soo Lock — 1430/29
ETA Buoys 11&12 —1030/30
B/L to follow

Automatic

380:
MDO: wreenmerer, M| OU° || suL o .
Last refreshed: 2/18/2019 12:33PM 2 House Load A 4

#7) 0Slsoft
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DASHBOARD VIEWS - FLEET VIEW OF VESSEL'S BRIDGE CONDITION

HOME CAREERS MEDIACENTER LOGIN FRANCAIS FOLLOWUS =

CONDITION

GSL GROuUP VESSELS OUR GEOGRAPHIES = OURVESSELS ~ OURSOLUTIONS  OUR COMMITMENTS
_ - ; ... M O[] [54

HEAD OFFICE OUR DIVISIONS

THE CSL GROUP INC. CSLGroup | ¥ @ DELIVERING
i SR B MARINE SHIPPING

759 Square Victoria, Dl i SR INGENUITY,

6th Floor CSL Americas | B WORLDWIDE

Montreal, Quebec

CSL Australia
Canada H2Y 2K3 SRS S

CSL Asia

0Slsoft.
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"AUTOMATED"” SAFETY CHECKS

SUL - Safety (1/2) »

Last Last
Status Comments Status Comments
Activation Activation

TIE DOWN PORT FWD No Data 2018-11-28 1306 No Data PULL-CORD PORT BOOM TAIL Mo Datz | 2018-11-13 08:43 Mo D==
TIE DOWN STBD FWD No Data 2018-11-28 1306 Mo Data PULL-CORD STED BOOM TAIL No Data | 2018-10-23 09:28 |NoDsts
TIE DOWN PORT AFT Mo Data 2018-11-28 13:04  No Dats PULL-CORD PORT BOOM HEAD No Data _ No Data
TIE DOWN STBD AFT No Data 2018-11-2813:05 Mo D= PULL-CORD STBD BOOM HEAD NoData | [2018-09°0709:28 |- o=
BOCM PARK Mo Data 2018-11-28 1414 Mo Daw: GEAR REDUCER PS5 B00M PORT Mo Data | 2018-11-28 14:08 | NoData
PLC SLEW CCW LIMIT No Data 2018-11-16 17:34 Mo Dats GEAR REDUCER PS5 BOOM STBD Mo Data | 2018-11-28 14:08 | Mo Dats
PLC SLEW CW LIMIT No Data 2018-11-26 0131 Nebawm BOOM DIFF. SPEED DETECTION NoData | [2018°09-2000310) "< Dsts

BODM PORT LOCAL E-STOP Mo Data | 2018-19-1309:04 Mo Dats

BOOM STBD LOCAL E-STOP Mo Data | 2018-09-07 09:28 Mo Dam=

SYSTEM CONTROL C-LOOP CONVEYOR

COMPUTER E-STOP No Data 2018-11-13 09:04 Mo Data PULL-CORD PORT 'C’ LOOP No Data | 2018-11-22 1059 |No Dawa
COMV. E-STOP CONSOLE Mo Data 2018-11-13 09:04 N Daa PULL-CORD 5TEBD 'C’ LOOP Mo Data | 2018-11-2813:30 Mo Dats
DECK STATION PORT E-STOP Mo Data B018-08-07 09:43 e Dst= GEAR REDUCER P5 ‘" LOOP PORT NoData | 2018-11-2813.36 |NoDa:
DECK STATION STED E-STOP No Datz BOT8S095070942] 1o D= GEAR REDUCER PS 'C’ LOOP STBD NoData | 2018-11-2813:36 |No Data
C' LOOP DIFF. SPEED DETECTION NoData | [2018209:07 1132} Mo Data
PLUGGED CHUTE BOOM LOADING No Data | |2018-09-07 1814 | o 0aa
' LOOP PORT LOCAL E-STOP MoData | 2018-11-281330 | Mo Dats
€' LOOP STBD LOCAL E-STOP MoData | 2018-11-1910:06 | N Dawm
OSlsoft.
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DASHBOARD VIEWS — INDIVIDUAL VESSEL VIEW

CBM Analysis CSLcrowr

GEAR REDUCERS - Running Hours Versus Output Power

= Boom Motor Master (Port) - Power

Boom Motor / Gearbox Running Hours
W Boom MotorSlave (Stbd) - Power

30

25

20

Running Hours
15
(H)
10 -
- .
20 60 100 140 180 220 260 300 340 380
Power (kW)
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KEY LESSONS LEARNED I
ALONG THE DIGITAL
TRANSFORMATION JOURNEY

Any digital transformation
affects people and
processes

Typical for any project ...
* People change management
* Process change management

» Technology change management

0Slsoft.
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Steering committee create '
Start small & grow overtime
Agile approach taken

* Run workshops with all key
stakeholders as early in the process

» Get early consensus on process
changes to avoid “this is not the way
we do things”

* Prototype early and fail fast — you will
make mistakes, make them early and
identify risks early

» Use a sandbox for mock-ups and early
testing and adoption

First MVP deployment of
O2 on target

Early feedback taken into
account

* People aligned
* Early prototyping reduced risk
 Early dashboarding feedback

#PIWorld  ©2019 OSisoft, LLC
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ROADMAP TO PROVIDE
IMPROVED RESILIENCY,
AVAILABILITY, UTILIZATION, AND
ENHANCED VISIBILITY

INTO CSL’s BUSINESS

Increased
ops Maintenance
visibility - 360 view optimization
24/7 of
fleet
v,
Automated Predlctlv
Easy IT/OT reporting analysis
sharing of mtegratlon
information

Today Near term

PIWorld san rrancisco 2019

Future
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INSIGHTFULNESS THAT BRINGS OUT THE EXCEPTIONAL IN THE BEST M@

Datacenter Clarity LC* 3D Viewer
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Questions?

Please wait for
the microphone |

State your
name & company

0Slsoft

PI World san erancisco 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

—
TO DOWNLOAD APP, @

SEARCH OSISOFT
Pl WORLD OStcof

PlIWorld

# Download on the ETITON
| App Store P> Google Play

#PIWorld  ©2019 OSisoft, LLC 25



SB1E8 KeA LEBOHA

DZIEKUJE Cl
NGIYABONGAu

TESEKKUR EDERIM ~
DANKIE

CMACKBO

PAKMET CI3l'E
GO RAIBH MAITH AGAT 2

snArofArs GRACIAS <

TV BIATOJJAPAM =
TAK DANKE = < o

rRaumaT MERCI GRAZZ| mascatitn
HATUR NUHUN paAxMAT CATA L

CAM ON BAN
WAZVIITA

KOSZONOM
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TERIMA KASIH w DANKON TANK TAPADH LEAT Ln
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PIWorld =
THANKYOU

EYxAPIzTQ GRATIAS TIBI SGRAZIE

ACI0 SALAMAT MAHALO |IA‘OE  TAKK SKALDU HA UE

neU

MULTUMESC

<G FAAFETAI

ESKERRIK ASKO
I HVALA XBANABAM
TE$EKKUR EDERIM

& DI OU MESI
= = BUHhESTENELE T DAKUJEM
0 SIPAS JIWERE Termakasn MATUR NUWUN

UA TSAUG RAU KOJ

TV BTATO[IAPAM
Ccnnoc

FALEMIN
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