el AT e STl
= 5 Z g, A i ] ._3._.‘;{3‘
Wilhelmsen Ship Management TR AT R,

Maximize your Investment
on scrubber Installation

Jon Helge Ulstein
Wilhelmsen Ship Management
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Disclaimer : While care has been taken to ensure the information in this publication is accurate, this is a general guide and not intended to be relied on for any specific
purpose. Wilhelmsen Ship Management Holding Limited and its subsidiaries cannot be held responsible for any errors or consequences arising therefrom. If you would
like to reproduce any part of this publication, please seek our prior approval.
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You may spend around USD 6 mill for one installation


Background & Introduction

Jon Helge Ulstein has a combined 30 years of maritime experience ranging from
his sailing days as Chief Electrician, newbuilding supervisor and Vessel Manager.

e Support 5 scrubber installation on the Wallenius Wilhelmsen vessels

 Board member in Massterly, a joint venture between Wilhelmsen & Kongsberg
for autonomous logistic solutions.

e Experience with scrubber, big data projects and condition based maintenance.

| will share my experience and lessons learnt during scrubber installation and hopefully
you will benefit from it.
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I’m currently part of team in WW doing the same processes, WW have decided to invest around USD 150 mill


Main installation yard*

Number of ships with
scrubbers installed
or on order

63%
Retrofitted
Ships

Number of scrubber
towers installed

or on order

63%

Open Loop
Scrubbers

Data as of 31 May 2018

Largest power engines by
scrubber type installed
or on order (MW)

/2MW
Largest Engine
Power

Vessels with scrubbers
installed or on order

Vessel types with scrubbers installed or on order

28%

.._._.-'

Cruise Ships Tankers Bulk RORO/Short Container
Carners Sea/Ferres Ships

Key 1o bar and pie charts

B Retrofit Open Loop B Retrofit Hybrid
B New Builld Open Loop B New Build Hybrid
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Illustrate focus on scrubber installation, explain different numbers, open loop less exposed ports with wash water restrictions, US close loop to manage Ph above 6


Scrubber installation — key process & estimated duration

Detailed

Screening,

Feasibility specification & engineering Construction Approvals and
study makers and and commissioning
selection procurement installation

Estimated duration: Estimated duration: Estimated duration: Estimated duration: Estimated duration:
4 weeks 9 weeks 15 weeks 30 - 50 weeks 2 - 4 weeks

We recommend preparation work to start 15 months prior Construction and

Installation

* Above will differ a lot depending on supplier and demand and should only be looked at as guidance.
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I’m currently part of team in WW doing the same processes, WW have decided to invest around USD 150 mill



Feasibility study

The feasibility study Is prepared by either owner or consultants and
should cover the following information :

* Regulatory background for scrubber
* Review of scrubber technology

* Review of technical feasibility

* Review of commercial feasibility

The purpose of this study Is to provide a specific guidance in technical
and commercial aspects for installing scrubber
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Commercial aspect most important | if the commercial is not in place the rest doesn’t matter. GO NO GO | lump sum from makers based on installed effect and GA | CALCULATIONS

Scrubber Technology | Operation areas | US VGP Ph above 6 | lots of ports with wash water restrictions

Technical feasibility | Does it fit in your exsisting funnel | sea water connections | power available



Breaking even on your scrubber investment

SCRUBBER YEARS TO BREAK-EVEN
$6.0M INVESTMENT,
BY VARIABLE FUEL SPREAD

m300 m275 m250 m225 w200 =175 m150 m125
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$6.0M

i Scrubber could be a good investment :
 Low payback time

 Engine operate on same fuel — less maintenance required

o Safety — no switching fuel
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 No Issues on mixing hybrid fuels

Investment value on scrubber (equipment + installation)
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EXPLAIN BARS BASED ON SHIP TYPE AND FUEL CONSUMPTION | 


Forward curves, Sept 2018
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254,50
250,08
258,25
260,03
262,33
263,77
264,56
266,85
270,16
275,63
283,60
295,09
309,18
324,80
338,80
323,11
368,16
367,00
304,84
338,91
335,92
353,40
346,81
344 04
341,46

Premium LS MGO-HSFO (sept 18) Premium LS MGO-HSFO {aug 18)

230,98
240,93
240,93
24271
247,40
248,50
245,589
251,70
254,63
258,75
260,28
278,30
293,61
310,95
326,91
341,45
326,51
356,30
355,22
348,70
347,17
345,50
338,65
336,37
334,35

WFS estimate

246,46
230,57
252 98
254 85
262,24
201,24
269,85
264,29
267,30
284,63
292,91
306,13
322,97
342,05
339,60
375,63
392,16
391,93
390,74
383,57
381,89
380,43
372,52
370,01
367,79
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FOR THOSE WHO HAVE THE SCRUBBER READY BY 2020 IT WILL BE A SHORT RETURN OF INVESTMENT


3D animation of scrubber installation
Done by maker to estimate If the scrubber fits your vessel




Screening, specification & makers selection

@ Make your own outline specification and budget

Screening of makers

Compare between scrubber makers — criteria such as: current lead time, technology,
benefits and installed units

Good source to view all scrubber makers : http://www.egcsa.com

h Create shortlist & select scrubber maker

Contract negotiation
Matching your specification/requirements and makers specification and offer

I,':"\

F Scrubber installation depending on your vessel operating area and time
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OWN SPECIFICATION CHALLENGING THE MAKERS (STANDARD)

SCREENING FILE

SHORT LIST, MEETINGS | UNTIL NOW YOU PROBABLY CAN MANAGE WITHIN YOUR OWN ORGANISATION | 

CONTRACT | NEED ORGANISATION / TURN KEY SOLUTION?

INSTALLATION, PLANNED DOCKINGS, IN OPERATION, INSTALLING SEA WATER CONNECTIONS

http://www.egcsa.com/

Detalled engineering and procurement

. . . \
oa Detailed engineering Drawings approvals from class

l.-.l
E Procurement @ Installation preparations
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DETAILED ENGINEERING, INTERFACING, BITS AND PIECES, DEVILS IN THE DETAILS


Construction and installation

Equipment delivery Pretabrication Installation works and site

management

e Site management is crucial, especial for installation of
all the GRE piping.

 We have experienced huge operational issues due to
bad piping (gluing process) leading to big sea water
leakages.



Why good project management matters?
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Scrubber installation onboard

@

Picture on left :

Scrubber installed on
the new funnel

ey | 7l LL

5

Picture on right : GRE
Piping — A critical part in
scrubber installation




Approvals and commissioning

 Approval process could have impact due to
‘- Approvals from flag class Ilmlted ESOUICES

Commissioning, there will for sure be lack of
B commissioning skilled commissioning engineers and one
should secure this in contract.

”l__l Crew trainings

 Would recommend service agreement with
% Handover supplier including training of onboard

personnel.

\C Start of lifecycle support




Summary

e Commercial
e (Good team
e Project Plan

THANK YOU
Jon Helge Ulstein

Vessel Manager / Wilhelmsen Ship Management (Norway) AS
jon.helge.ulstein@wilhelmsen.com
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