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Preface

In December 2016 together with 14 students | participated in the
Damen Business Course: a three-day event which was filled with cases,
presentations and tours around the yards. The goal was to give us a
glimpse of what Damen Shipyards looks like, their way of working and
the opportunities they offer. | really liked the impression | got,
especially the atmosphere which felt very friendly and open. The
amount of freedom and responsibility you get at Damen feels in several 4
ways similar to the University of Twente. For these reasons | decided to  Figure 1: Posting my application
apply for an internship at Damen. This resulted in the internship I've conducted the past months. One of
the main goals has been to get to know Damen as a company, the different departments and projects
and the way of working.

Within Damen my overall supervisor has been Huib Slings, whom I'd like to thank for the opportunity
I've been offered and the support and feedback during these months. The first month Rodney Stuijt
acted as my daily supervisor where René Hooijman was this for my second part of my internship. | would
like to thank both of you a lot for the time and energy invested in me, showing me around and for the
assignments. | would also like to thank Carola Servaas for the arrangement of the internship and
feedback, Jelle Visser for the support and collaboration on the O&T evaluations, Deniz de Koningh and
Scott Terry for the support and information with the model tests for the OPV1900, Mark Allpress for the
work on the P140 and Niels Kooiman for the collaboration on the O&T evaluations. And of course all the
other colleagues with whom I’'ve worked together who have answered all my questions and explained
me everything!



DAMEN SHIPYARDS GORINCHEM Mini-Traineeship Internship at Damen Shipyards
Contents
0= 1ol T O TSP TOTOTOUPRPRIO iii
YU 0 0 o = V25N %
2. ADDBIEVIATIONS. ... et et b e bttt b et e e beesheesane e vi
L T W1 o) 7= (U TS UR vii
N W1 o) i - [ o] (< T PP P PO PRTOTSRPRR vii
LT [0 oo [¥ ot i [o T TR TP TP TP U RO PRTOURTI 1
6. ADOUL DAmMEN SNIPYArAS .....uiiiiiiiiie ittt ettt e e et e e et e e e e e ette e e s ebteeeeebteeeeeasteeesenssaeeesantanaeanes 2
7. Planning design ChECK PRAsE .......ooo it e et e e e e tte e e e e bte e e e ebeae e e sntaeeeeanes 4
2 T B 1Ty -4 Y - | TSR 4
7.2.  Design ‘spiral’ for the DNADODO .........uiiiiiiiiieeiiiee et e e esiree e esre e e e seree e s s saaeeeessbeeeesnbeeeesnraeessnnsenas 4
7.3.  Conclusions and recoMMENAAtioNS.......cocuiiriiiriiieniee ettt ettt e e sar e sbe e ssbeeesbee e 5
8. MOl tESTS — OPVIO00 ......eiiuiiitieiuieiieeie et et ettt st eat et e bt et esbeeshtesaee et e ebeesbeesbeesaeesanesabeenbe e beenes 7
8.1. Centrum Techniki OKretoWe] (CTO) ...ciicuiieeeiiieeeeiieee e et e e e e e e e sre e e e e are e e e e abee e s enraeeeenreeas 7
8.2, TESTING QL CTO ceuiiiiiiiiiiiiiiiitete ettt e e e s e sttt e e e e e s s st bt et e e e e e s saabbbteaeeeesssasasssaaaeesesssassssnaaneessnnnas 8
8.3.  Holtrop and Mennen Method...........ooiiiiiiiiiiiieccce e e bee e s arae e e e sareeas 9
8. CONCIUSION ..ttt e bt s he e st e et e e be e e bt e saeesabe et e eabeebeenbeesbeesateennean 10
9.  Walk to Work — Bibby WaVemMASTEN ......cccccuiiieeeciiieeeiteee ettt ette e e e tae e e e satae e e e aaaeeeeessaeeeennsaeaaean 11
9.1.  Differences PlanniNgG ........oo oo e e e e et e e e be e e e rabe e e e e baeaeeenreeas 12
9.2, CONCIUSIONS ..ttt ettt st st st et e e bt e sae e st e st e ear e e b e e neesreesaeeeaneen 13
9.3.  Visit Bibby Wavemaster 1 in Norwich (England) ........ccccoveeiiieeciieiiiecee et 16
9.4. Visit Gdansk (Poland) for evaluation Bibby Wavemaster 1 .........cccccoeeeieeiicciee e, 18
10. Improving the O&T evaluation PrOCESS ......cccviiieeciieeeectiee ettt e et e et e e e etr e e e e staeeeseabeeesesaeeaeas 19
10.1. MOTIVALION. c..eiiiiiiiti e e 19
10.2. F Y oYY o - 1 o U SPTSPNE 19
10.3. EXECUTION N FESUILS ... s s s 20
10.4. Conclusion and recOMMENAtioNS ........cooceieiiieiiiie e e 21
2T o] [To =421 o] o NV U 22
Appendix A: Reflection on own functioning within Damen ........c.coeoviii e 23



DAMEN SHIPYARDS GORINCHEM Mini-Traineeship Internship at Damen Shipyards

1. Summary

From 4 September till 15 December 2017 I’'ve conducted my internship at Damen Shipyards Gorinchem.
The internship was a mini-traineeship where | experienced different departments and phases of
designing a vessel. The main goals were to get to know Damen as a company, the different departments
and projects and the way of working. Damen is known for their innovative approach of building
standardized ships, series production and the possibility to deliver ships off the shelf. The internship
took place within the department ‘Offshore & Transport’. This department is a part of the Damen
Commercial New Build Division.

For a 4.000 tons displacement vessel (DN4000) an adapted version of the design spiral (Evans, 1959) has
been made, resulting in a total of 169 documents to be delivered in the design check phase.

For another vessel, the OPV1900, model tests have been carried out at CTO in Gdansk, Poland. Bare hull,
appended hull and self propulsion tests have been executed and are in quite good comparison with the
predictions made using the statistical Holtrop and Mennen method.

For the Walk to Work vessel the contract signing was delayed, resulting in only a restricted action list to
be given free for vessel #2. For the first vessel an evaluation took place at Damen Engineering Gdansk in
Poland. This was combined with the kick off meeting for vessel #2. For #2 the planning has been checked
and adjusted and lead times were discussed with procurement.

Finally, within the current document system is not that easy to find and search for specific information
within evaluations or to find specific evaluations at all. This results in some mistakes being made again.
In SharePoint a database has been build for Offshore & Transport to have all evaluations in one place
and improve searchability.
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2. Abbreviations

APM Assistant Project Manager

APME Assistant Project Manager Engineering

CFD Computational Fluid Dynamics

COoG Centre of Gravity

CTO Centrum Techniki Okretowej (in Gdansk, Poland)
DEGd Damen Engineering Gdansk

DNV-GL Det Norske Veritas - Germanischer Lloyd (classification society)
D&P Design and Proposal

DSBe Damen Shipyards Bergum

DSGo Damen Shipyards Gorinchem

DWT Deadweight

ERP Enterprise Resource Planning

IFS Industrial Financial System (ERP System of Damen)
ISO International Organization for Standardization
Lop Length between perpendiculars

O&T Offshore and Transport

OPV Offshore Patrol Vessel

PM Project Manager

PME Project Manager Engineering

PMO Project Management Office

SP SharePoint

W2W#1 / #2 Walk to Work #1 / #2

Vi
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5. Introduction

From 4 September till 15 December 2017 I've conducted my internship at Damen Shipyards Gorinchem.
The internship was a mini-traineeship where | experienced different departments and phases of
designing a vessel. The main goals were to get to know Damen as a company, the different departments
and projects and the way of working.

Before the work that has been carried out is presented, information about Damen can be found in the
first chapter. Here is presented what the Damen Commercial New Build Division looks like and what the
schematic flow of working is.

In the second chapter ‘Planning design check phase’ the design spiral by J. Harvey Evans is presented.
For a vessel called the DN400O0 an adapted version of this design spiral has been made.

For another vessel, the OPV1900, model tests have been carried out at CTO in Gdansk, Poland. Bare hull,
appended hull and self propulsion tests have been executed and are in quite good comparison with the
predictions made using the statistical Holtrop and Mennen method.

The third chapter is all about the Walk to Work, a vessel designed to perform maintenance and repair
jobs for a maximum of 30 days at sea at offshore windfarms. As the contract signing was delayed only a
restricted action list had been given free for vessel #2. For the first vessel an evaluation took place at
Damen Engineering Gdansk in Poland. This was combined with the kick off meeting for vessel #2. For #2
the planning has been checked and adjusted and lead times were discussed with procurement.

The final chapter is about improving the evaluation process at the Offshore & Transport department.
Within the current document system is not that easy to find and search for specific information within
evaluations or to find specific evaluations at all. This results in some mistakes being made again. In
SharePoint a database has been build to have all evaluations in one place and improve searchability.
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6. About Damen Shipyards
Damen Shipyards was founded in 1927 by Jan and Marinus Damen in Hardinxveld. In 1969 Kommer
Damen, son of Jan Damen, took over and is still running the company. Damen is known for their

innovative approach of building standardized ships, series production and the possibility to deliver ships
off the shelf.

The turnover in 2017 was 2.0 billion euros. Damen Market Number (#)
Shipyards Group consist of 52 companies worldwide of Tugs / Workboats 64
which 24 are located in the Netherlands and 28 in other

tries. In total D Shi 4 | th Offshore Vessels 5
countries. In total Damen Shipyards employs more than - -

High Speed Craft & F 40

10.000 people worldwide. They delivered over 160 vessels Plg pee& Bra ernes 5
in 2017 and have delivered over 6.000 in total. In Table 1 onto?ns arges
the number of newbuild vessels per market in 2017 can be Dredging & SpeC|.aIs 23
found. Besides newbuild, repair and conversion, Defence & Security 16
maintenance and refit projects are also part of Damen’s Yachts 5
business resulting in more than 1500 project annually Total 165

(2018).

Table 1: Number of vessels delivered in 2017 per market
My internship took place within the department ‘Offshore  (2018)

& Transport’. This department is a part of the Damen
Commercial New Build Division. To get an idea how the Commercial New Build division looks like within

Damen, see Figure 2.

Damen Commercial New Build Division

Damen Workboats Damen High Speed Craft Damen Offshore Techni Dla::"e" :
Martin de Bruijn Jaap Gellin Bert Jan ter Riet SR S
4 P 9 Frits van Drenth
Product and Proposal Product and Proposal Product and Proposal Product and Proposal

Pontoons & Barges

C&MmC

Workboats Cargo Vessels

IWT

Damen Services

Yacht Support

D
T
Product/MC Product/MC Product/MC Product/MC

Logistics

Operations Support
Purchase Office

Damen Research

E&A

Excellerate

PLM

DSCS DSKo DYS Customer Yards

II
w)

m

Sales & Business Unit Support

Finance
IT&IM

I
A

Figure 2: Organogram Damen Commercial New Build Division
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The whole process of selling a vessel until services and warranty is captured in Figure 3. In principle this
flow diagram is followed for all new build vessels.

Design and Design Basic Detail P Commiss-
Proposal Check Engineering /" Engineering ioning

* Contract signed * Starts during
Kick off basic/detail eng.

Figure 3: Schematic flow of activities for building a vessel at Damen.
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7. Planning design check phase

The first assignment was to set up the design spiral for a vessel named ‘DN4000’. This is a 4,000 tons
displacement vessel for the Vietnam government.

7.1. Design spiral
During the design check phase (see also Figure 3) the engineering department is responsible for
checking the design which has been made by the design and proposal engineers. For example the rules
are checked and first estimates for speed, s
range, deadweight, etc. are made. The output e n e
from the design check phase is a fully checked S—
design after which basic engineering can start.

There are lot of dependencies when designing

a ship and a lot of compromises have to be DMENSIONS
made. This will result in several iterations with

every step going further into detail until an

agreeable solution is reached. Within Offshore coerriens
and Transport the vessels which are designed
and build differ a lot from each other. This

STRUCTURAL
DESIGN

cusic
CAPACITY
XTI 4~0 DERTH

LINES AND
T BOMJEAN CURVES

secTionsL amea L

RESISTANCE
AND WATEALINE AND

makes it harder to develop one standardized cuRCTORSTIS PromuLsIn
method of designing these vessels. Quite oz S X
recently they started working with a variation st

Figure 1. General Design Disgram.

of the design spiral as described by (Evans,

1959) which is shown in Figure 4. Figure 4: Design spiral by J. Harvey Evans (1959)

To create the design spiral, J. Harvey Evans divided the spiral in 14 subjects ranging from General
Arrangement to Weights and into 4 iterations. From a previous vessel designed by Damen, the
OPV1900, the design spiral consisted of 4 iterations, 13 subjects and almost 200 documents.

7.2. Design ‘spiral’ for the DN4000
In Figure 5 the result for the DN4000 can be found. The columns indicate the different iterations. In
comparison with the previous vessel, the OPV1900, and the original design spiral by J. Harvey Evans an
iteration 0 has been added. When looking at the rows, 13 different subjects can be seen, which are:

Planning/Management
Rules

Hull

Speed & Power
Weight & COG

Range & DWT

Stability & seakeeping
Safety

Deck arrangements

PN AWM RO
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9. Construction

10. Diagrams & Tech. arr. (= Technical Arrangements)
11. Electrical

12. Accommodation & Comfort

When looking at a specific row (corresponding to the iterations) and column (corresponding to the
subjects) the documents that have to be delivered can be found. This results in a total of 169 documents
for the DN4000.

Iteration O has been added for several reasons. Due to reasons with the contract between both parties
the building has been delayed by 6 months. A small start had already been made with the design check
phase and this was continued by a few people to make effective use of personnel. The second reason is
that the client had some equipment of their own and wanted Damen to use this. Early researching the
equipment, obtaining material- and datasheets will result in less surprises in a later stage.

Another addition is row 0: Planning/Management. With the previous design spiral this was not
incorporated in the schedule. As a (project) manager you want to make sure you are always one step
ahead of the engineering team with your planning and to make the optimal use of all employees and
their strengths. By incorporating this into the design spiral, this does not only make it more visual, but it
is also less likely that something will be forgotten or started too late in the process. In the last iteration
finishing the design is included (report and presentation) and also the next phase is started: planning the
basic engineering phase.

As every ship is different, in comparison with the OPV1900 the subject Military has been removed. For
the small arms, ammunition stores are required. They are here placed under 10. Diagrams & Tech. arr.

7.3. Conclusions and recommendations
Starting with the specifications drafted by D&P | determined what topics needed to be focused on
during the design check phase. After reading the specifications, | read all documents from the OPV1900
which have been delivered in the design check phase. From there on | build the design spiral for the
DN4000. While drafting the design spiral I've discussed the work with Rodney several times, which really
helped improving the work.

As a first assignment | think this was very helpful to get a first total view of what its needed to design a
vessel like this. As my knowledge about shipbuilding was limited, this proved to be a challenge. The most
difficult part was to find out what information every document contained, on what other documents it
depended and what information was required to draft that document.

An improvement that can be made is to give a brief description of every document, state the input
which is required (this can be other documents, but also a list of parameters/variables/etc.) and finally
state the output and other documents depending on the information in the document.

Currently in the design spiral there are documents with the same name in multiple iterations. The work
done on these documents is not the same for every iteration. This could also be added to the
description, which would result in a better overview and clearer boundaries.
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Figure 5: Design 'spiral’ for the DN400O for the design check phase
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8. Model tests — OPV1900

For the OPV1900, which is an abbreviation for Offshore Patrol Vessel 1900 (see Figure 6), model tests
had to be executed. The first reason was to verify the calculations that had been made and the second
reason was that it was an obligation, as it was part of the contract with the client.

Damen performs a lot of model tests at MARIN (Maritime Research Institute Nederland) in Wageningen,
however these tests were performed at CTO (Centrum Techniki Okretowej) in Gdansk, Poland. This had
mostly to do with availability as there were no slots free at the towing tank at MARIN. From October 25
till October 27 together with Deniz de Koningh (project manager at Damen) and Scott Terry
(development engineer at Damen) we were in Gdansk to visit CTO and watch a part of the execution of
the model tests.

Figure 6: Offshore Patrol Vessel 1900 (OPV1900)

8.1. Centrum Techniki Okretowej (CTO)
CTO exists since 1972 and has currently around 140 employees. They do a lot of research on a variety of
hydrodynamic subjects and have a lot of facilities (2018). An overview can be found in Figure 7. They
have the following facilities:

e Aerodynamic tunnels

e (Cavitation tunnels

e Devices for testing offshore facilities
e Towing platforms for model basins
e Stations for testing flow phenomena
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Within model testing section they focus on the following topics:

e Prediction of nautical properties of ships, vessels and other floating objects:
o Resistance
o Self-propulsion
o Maneuverability
e Optimization of the ship hull
e Design of:
o Drive and rudder systems
o Dynamic positioning systems
o Anchorage systems

3 VIBROACDUSTIC TEST
ABORATORY... 7

e

S
< -DESIGN & TECHNOLOGY”
¢ DERARTMENT

Figure 7: Overview of CTO, Gdansk, Poland

8.2.Testing at CTO
CTO has been testing for more than a week to complete the following tests for the OPV1900:

e Bare hull tests
o Appended hull tests, including bilge keels, stabilizer fins and struts
o Self propulsion tests

The tests have been performed at the following speeds: 6.0, 9.0, 12.0, 15.0, 18.0, 20.0, 21.0, 22.0, 23.0,
24.0 and 26.0 kn. These values are full scale values. The scale factor was approximately 15, which results
in model speeds between 0.8 and 3.5 m/s. Tests above 20 kn had to be done twice to get enough data
for statistics due to the length of the towing tank. In Figure 8 a picture of the scale model of the
OPV1900 can be found. The length (Lgp) of the vessel (full scale) is around 80 meters, which results in a
model with a length of almost 6 meters. All the tests have been performed at two draft levels: 3.70
meter and 4.00 meter, whereby draft fore equal is to draft aft.
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Figure 8: Scale model of the OPV1900 including all appendages

The goal of the model tests was to verify the vessels 12000
speed with the current hull design, appendages, engines /
and propellers. In Figure 9 the results for the bare hull /
tests can be found. The speed which the vessel has to 10000
reach is 22.00 kn as defined in the contract with the /
client. Due to confidentiality the results for the 8000 /
appended hull and self propulsion tests are not included P /
in this report. [kV%/]

6000

8.3. Holtrop and Mennen method 5006

Besides model testing and CFD calculations there is é
another method to estimate a vessels resistance: by 4000 i
statistics. In 1978 J. Holtrop and G.G.J. Mennen //N
presented their paper ‘A statistical power prediction /
method’ (Holtrop, 1978). They performed a regression 2000 /
analysis on model test data and full scale data to obtain =
a model to determine the required propulsive power. 0 RN RRRNE e
This is especially beneficial during the start of the design 5 10 1\5} el 20 25

phase to get a quick resistance and power estimate.

Figure 9: Results for bare hull tests - draft 4.00m
In 1982 they updated their initial model, which resulted

in the following formula for the total resistance of a vessel (Holtrop, 1982):

Riotat = RF(1+ ky) + Rapp + Ry + Rg + Rrp + Ry (1)
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With:
Rp Frictional resistance according to the ITTC-1957 formula

1+ k; Form factor of the hull
Rapp Appendage resistance

Ry, Wave resistance

Ry Additional pressure resistance of bulbous bow near the water surface
Rrr Additional pressure resistance due to transom immersion

Ry Model-ship correlation resistance

In 1984 J. Holtrop updated the model again with now a total of 334 models. The range of possible
vessels for which a total resistance could be estimated was increased and a method to determine the
influence of propeller cavitation was added.

In Figure 10 the estimations according to the Holtrop method for the OPV1900 can be found. As can be
seen in Figure 10 the difference between the Holtrop method and the model tests are very minimal.
Above 18 kn Holtrop slightly underestimates the total resistance.

T=4.00m
1000.00 1.10
900.00
__800.00 / 1.05 =
g 700.00 S
o 600.00 1.00 &
o Y
c 500.00 c
© o
% 400.00 095 £
é 300.00 £
200.00 0.90 S
100.00 .
I —
0.00 0.85
6 8 10 12 14 16 18 20 22 24 26

Vessel speed [knots]

Holtrop Rt Final Rt Correction

Figure 10: Total resistance for the OPV1900 by the Holtrop method

8.4.Conclusion
CTO has been very friendly, given as an interesting tour around the facility and executed the model tests
nicely. They supported us with a lot of additional information. From the graph above it can be seen that
the Holtrop method estimated the total resistance pretty well, which offers a fast possibility at the start
of a design phase to get a quick estimate. Damen has also performed CFD calculations, which are not
included in this report. Damen has quite some experience building these kind of vessels. The CFD results
where very similar to the model tests, which means that for future project CFD calculations only might
be sufficient to get a trustworthy estimate for the total resistance.

10
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9. Walk to work — Bibby Wavemaster

One of my goals was to experience what project management looks like within Damen. This wish has
been accommodated for by connecting me with René Hooijman. René has been the project manager of
the ‘Walk to Work’; Bibby Wavemaster 1 (see Figure 11). This vessel is designed to perform maintenance
and repair jobs for a maximum of 30 days at sea at offshore windfarms. For the last part of my
internship René acted as my daily supervisor.

The idea was that we would be working on the Walk to Work #2. The contract was going to be signed
next week and then we could take off. The signing of the final contract has been delayed several times,
which resulted in a signed agreement after my internship had ended. When there is no contract, the
action list, which lists all activities and budgeted hours, is not released within Damen, which means no
work can be done on the project. After a few weeks there was an agreement on a restricted action list,
which meant that some tasks could be carried out. This means there were a few things we could pick up
and next to that there were still some activities involving the Bibby Wavemaster 1.

Figure 11: Walk to work: Bibby Wavemaster 1

For the Bibby Wavemaster 1 several round up meetings took place. A few companies had performed
extra work, which resulted in discussions about what was in and outside the scope of the initial contract.
This has all been handled nicely, for me it was interesting to observe how both parties came to an
agreement.

11
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9.1. Differences planning
Approximately a year ago a planning had been made for building the next Walk to Work, this planning

has been updated, resulting in Figure 12. Due to the contract delays the planning has been adjusted and

updated once more by the shipyard in Romania. My task was to compare both plannings and check for
differences. In Figure 13 the second planning can be found. As most of the engineering had already

been completed, the W2W#2 is fairly similar to the W2W#1, the focus was on the latter topics:

e Modification and outfitting of sections
e Arrival main equipment
o Assembling and final outfitting

e Commissioning and Launching

The results with differences in days can be found below. P1 refers to the first planning (Figure 12) and P2

to the second planning (Figure 13).

Modification and outfitting of sections

P1 P2 Difference P1 <> P2 in days

Start End Start End Start End
Batch1 | 08-01-18 | 09-03-18 | 10-01-18 | 27-04-18 2 49
Batch2 | 12-02-18 | 06-04-18 | 19-02-18 | 04-06-18 7 59
Batch 3 | 22-01-18 | 23-03-18 | 25-01-18 | 11-05-18 3 49
Batch 4 | 12-02-18 | 06-04-18 | 12-02-18 | 25-05-18 0 49
Batch5 | 26-03-18 | 25-05-18 | 02-04-18 | 20-06-18 7 26
Batch 6 | 26-02-18 | 20-04-18 | 05-03-18 | 15-06-18 7 56
Batch 7 | 26-02-18 | 20-04-18 | 12-03-18 | 29-06-18 14 70
Painting
sections
and
blocks 12-03-18 | 01-06-18 | 05-03-18 | 10-08-18 -7 70

Arrival main equipment
Difference P1
P1 P2 <> P2 in days

Items from B/S needed in the building stage
(plugs, echo, portholes 11-12-17 | 05-01-18 25
Big equipment from Aux Room 02-04-18 | 02-04-18 0
Sanitary units 13-04-18 | 13-04-18 0
Big equipment from BWT Room 01-05-18 | 13-04-18 -18
Big equipment from Tecnical Space (C-deck) 04-06-18 | 04-06-18 0
Big Equipment from E.R 18-06-18 | 04-06-18 -14
Big equipment from Propulsion Room &
Switchboard 18-06-18 | 04-06-18 -14
Gangway tower 19-11-18 | 05-10-18 -45

12
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Assembling and final outfitting

For P1 this has been divided in 8 parts, for P2 this has been merged into one part: Assembling &

outfitting and painting.

P1 P2 Difference P1 <> P2 in days
Start End Start End Start End
Assembling &
outfitting and painting 02-04-18 | 28-12-18 | 02-04-18 | 23-11-18 0 -35
Commissioning
Note: P1: Preparation for delivery (3 weeks), P2: Rest points (4 weeks).
Difference P1 <>
P1 P2 P2 in days
Start End Start End Start End
Commissioning systems and equipment 17-12-18 | 29-04-19 | 17-12-18 | 22-04-19 0 -7
Sea trials 01-04-19 | 05-04-19 | 26-03-19 | 29-03-19 -6 -7
Delivery (ex yard) 05-05-19 30-04-19 -5
Launching
P1 P2 Difference P1 <> P2 in days
Launching 03-12-18 | 23-11-18 -10

9.2. Conclusions

When comparing planning P2 with P1 the following things stand out:

e There is much more time (26-70 days, depending on the batch) for modification and outfitting of

the sections.

e Except for items from B/S needed in the building stage, most of the equipment has to be
delivered earlier, with the gangway tower 1.5 months earlier (-45 days).

e The assembling and final outfitting has to be completed 35 days earlier.

e The commissioning and launching is scheduled roughly one week earlier.

More time for modifying and outfitting the batches results in no problems. The delivery of the

equipment is a different story as almost all equipment has to be delivered earlier. To check whether this
is possible, a list of all big equipment was available from the W2W#1 (which is comparable with the
W2W#2) and was filled in by purchase with lead times. The biggest problem would be the gangway
tower, which has the longest lead time and with the current planning would not be on time. One
solution is to assemble the batch where the gangway tower is placed as late as possible. Checking with
the yard said it would not be their preferred building order, however it would be possible. The second
solution would be purchase negotiating with the supplier about shorter lead times.

13
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Project
Vessel type
Date

25RE Hone 388 2 Albatroc - intser. gangway")
[ASV 9020, yn 553021
2017-08-09

PRELIMINARY MILE STONE PLANNING
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18

12

Contract effective
Contract effective SGRE - Bibby MS
Contract effective Bibby MS - Damen

Design | Basic engineering

Design check

Basic engineering

Approval period Class/Flag (in case)
Plan approval period client

Approved construction drawings available
Approved principal diagrams available

Detailed Engineering / Production information®
*(Hull construction ! piping / steed outfitting)

Drawings / production info Batch 1

Drawings / production info Batch 2

Drawings / production info Batch 3

Drawings / production info Batch 4

Drawings / production info Batch 5

Drawings / production info Batch &

Drawings / production info Batch 7

Complefion drawings / remaining info

Modification and outfitting of sections
Meodification and outfitting sections from Batch 1
Modification and outfitting sections from Batch 2
Modification and outfitting sections from Batch 3
Modification and outfitting sections from Batch 4
Modification and outfitting sections from Batch 5
Modification and outfitting sections from Batch &
Modification and outfitting sections from Batch 7
Painting sections and blocks

Arrival main equipment

Items from B/S needed in the building stage (plugs, echo|
Big equipment from Aux Room

Sanitary units

Big equipment from BWT Room

Big equipment from Tecnical Space (C-deck)

Big Equipment from E.R

Big equipment from Propulsion Room & Switchboard
Gangway fower

A and final

Assembling

Launching

Compleficn outfitting / placing equipment

Placing main equipment

Installation engine room / technical spaces
Electrical installation { systems

HWVAC system

Accommodation (insulation/campentry/upholstery)
Finighing painting

Completion, commissioning
Commissioning systems and equipment
Sea trials

Preparation for delivery

Technical acceptance & delivery (ex yard)

L1

Figure 12: First planning for the Walk to Work #2
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Master Planning ASV 9020 no.02 Update on: 12-Oct-17
Activity | Activity Name [TStart [Finish 2018 2019
o v | Dec Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Mov | Dec | Jan | Feb | Mar | Apr | May | Jun

aster Pla g ASV 9020 0 8 |30-Apr-19 :

Engineering info (hull, piping, steel outfitting) 03-Jan-18  23-Mar-18 ! ' — ,

Delivery drawings / production info - Batch 1 03-Jan-18* # 03-Jan-18*}

Delivery drawings / production info - Batch 3 19-Jan-18 : ! & 19-Jan1gt :

Delivery drawings / production info - Batch 4 02-Feb-18" | | R e

Delivery drawings / production info - Batch 2 09-Feb-18* 7r 77777 e ﬁéll?ei)r 1&“ ) r

Delivery drawings / production info - Batch 6 23-Feb-18 . : : 0; 23-Fet;»1 g : : : .

Delivery drawings / production info - Batch 7 23-Feb-18* | elzrets |

Delivery drawings / production info - Batch 5 23-Mar-18* : : : | & 23-Mari1gt | : : :

Production DSGa 05-Jan-18  30-Apr-19 L — " T Y 3 iy T :
Building / Modification & outfitting sections 10-Jan-18  10-Aug-18 _“E"m 1 p————— ey

Building / Modffication and outfitting sections from Batch 1 10-Jan-18 | 27-Apr-18 | 10RJan-18] CC—————————i o7-Api-18 |

Building / Modification and outfitting sections from Batch 3 25-Jan-18 | 11-May-18 : 25Jan 18 Efi:‘,:l 114 iway 185 : :

Building / Medification and outfitting sections from Batch 4 12-Feb-18 25-May-18 : 12~FeIJ 1& I:::':I 125- I'v1:533r 18 : :

Building / Modification and outfitting sections from Batch 2 19-Feb-18 | 04-Jun-18 L 1L9—FeIJ 18 I:I 04- .Jun 18 J L

Buiding / Modffication and outfitting sections from Batch 6 05-Mar-18  15-Jun-18 | it "6'5;341&?173' wl:iﬁ"{gﬂﬁ& : :

Painting sections / biocks 05-Mar-18 | 10-Aug-18 i i 05-Mar-18 | DS = 10-{Aug-18] :

Building / Modffication and outfitting sections from Batch 7 12-Mar-18 | 29-Jun-18 : P 12Mar- 18 :‘:‘:‘:I 29-Jun-18 i | :

Building / Modification and outfitting sections from Batch 5 02-Apr-18 | 20-Juk-18 : . 102 ﬁpr 18 II:::,:I 20 Jul—1$ . :
Assembling 02-Apr-18  23-Now-18 i i i i ¥ . . . . . . S— |

Assembling & outfiting and painting 02-Apr-18 23-Nov-18 R -i-"_“ J: 02--.945;—-1-8--J'ln“-"L-““-J““-“L"""J""-“L""“J""_“L““-l-iéérlgi_t;\:;-{é““ .
Arrival main equipment 05-Jan-18 05-Oct-18 . , :

ltems from B/S needed in the building stage (plugs, echo, porthok 05-Jan-18 ‘0 05—J'an 18 '

Big equipment form Aux Room 02-Apr-18 I I Ib

Big equipment from BWT Room 13-Apr-18 : J J

Sanitary units 13-Apr-18 i i i

Big Equipment from E R 04-Jun-18 5 # 04-0in-18 |

Big equipment from Propulsion Room & Switchboard 04-Jun-18 » 04-Jun-18

Big equipment from Tecnical Space (C-deck) 04-Jun-18 : : : IO 04—.J:L|n-18

Gangway tower 05-Oct-18 : : :
Commissioning and delivery 17-Dec-18 | 30-Apr-19

Commissioning 17-Dec-138 22-Mar-19 ]

Sea trials 26-Mar-19 29-Mar-19 :26 Mar 19 l 28 Mar 19

Rest points 01-Apr-19 30-Apr-19 01-. Apr 19 |: 30~ A]jr 19

Deliverry (ex-yard) 30-Apr-19 : : b 20- A.pr 19
Main Milestones 10-Jan-18  30-Apr-19 : . . . . . — — T

Start building / Modifcation sections 10-Jan-18* 10-jan-12vi @ || P : : P i P :

Launching 23-Now-18* * 523—Nw118‘

Delverry (ex-yard) 30-Apr-19” | | oo P i i ool i Q 30-Afr-19*

Figure 13: Second, updated planning for the Walk to Work #2
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9.3. Visit Bibby Wavemaster 1 in Norwich (England)
On October 17*" we left for Norwich, England to visit the Bibby Wavemaster 1 as the vessel would be in
port for one day to resupply. The vessel was already in operation, but there were a few things which
needed to be measured and fixed. The most important thing was that the vessel had been sold with
DNV-GL comfort classification, where COMF-V stand for noise and vibration and COMF-C for indoor
climate. The vessel was not fully compliant with this norm yet; during tests and trials several noise
measurements have been performed and in several cabins the allowable amount was exceeded (Figure
18).

This had to do with two different problems. The first one, was noise from the corridor to the cabins (the
crews sleeping rooms) was not being damped sufficiently. The second one, was that too much noise and
vibrations reached the front cabins coming from the bow thrusters when they were active. To measure
the amount of damping a noise generator was placed in the corridor (Figure 15, Figure 16) and a
microphone was inside the cabins. When taking a closer look at the doors it was concluded that rubber
strips were forgotten between the door and the wall by the supplier. After these were added (Figure 17)
and additional insulating had been placed above the ceiling the problem for these cabins was solved. As
we could only do a few doors, the insulation material was brought onboard for the next trip and would
be placed between the doors by the crew.

The noise and vibration problems in the front cabins is relatively harder to solve. A first solution would
be to increase the amount of air being injected around the bow thruster blades to damp vibrations
going through the hull and affecting noise levels in the front cabins. Research needed to be done on the
compressors, pipe diameters and ring configuration. Discussions about this solution were still ongoing
when my internship ended. Another, less favorable solution would be to overhaul the front cabins and
insert floating floors and ceilings. This is going to take more time and will be more expensive. However
as the client might want to have life boats installed, wherefore additional davits are required, this could
be done in one go, which will save " i a

downtime costs. "

During the day an inspector from DNV-
GL was present to check the comfort
class notation. At the end of the day
several points could be signed off and it
was agreed that the crew would place
the remaining rubber strips between
the doors. For me it was a fantastic
experience to see the vessels with my
own eyes and walk over it, which is
completely different from seeing it on
pictures and drawings.

Figure 14: Documents are being signed by DNV-GL and Damen
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Figure 15: Noise generator Figure 16: Noise generator

Figure 17: Adding rubber strips to the

doors
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Figure 18: Noise measurements of the Bibby Wavemaster 1
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9.4.Visit Gdansk (Poland) for evaluation Bibby Wavemaster 1
13 and 14 November a visit to the engineering office in Gdansk, Poland was scheduled. The main reason
for the visit was to evaluate the design process for the W2W#1 and discuss future work for the W2W#2.

Evaluation
From the evaluation of the W2W#1 the most important topics were:

e Handover from information between the different companies
e Series versus one-off approach

Design & Proposal, Engineering and Project Management took in the end place at three different
locations: DSGo, DSBe, DEGd. From the evaluation it followed that different engineering standards were
used at the different companies. During handovers too much information was lost and a lot of
engineering had been done again. The final vessel deviated quite a lot from the initial standard as was
handed over by DSBe. This was also due to the client who changed their preferences several times.
Preferably it is prevented that handovers between Damen companies are needed, if this is not possible
for reasons, is advised to budget extra hours.

The whole W2W project started off with the idea of a series production of 8-10 vessels. Because of the
current markets this ended up being not feasible. The engineering started with developing a standard
with additional options which could be toggled on/off. As the requirements from the client changed,
parallel to the standard vessel, a one-off W2W was designed as well. This made it in the end more
difficult for engineering. The series approach resulted in more than required from the client because
options could not be switched off. It is advised to first finish the standard vessel, before working on
changes/customer specific. Preferably the first vessel within a series is one-off as this is easier for
planning and engineering. Considering the amount of vessels O&T builds (and the specific requirements
from the client), a series with standard + options (as within tugs) is most of the time not feasible.

Preliminary kick off W2W#2

As the final contract would be signed soon for the W2W#2, a preliminary kick off meeting was held,
which was a good continuation of the evaluation the previous day. A lot of details have been discussed
between engineering and D&P. Some items or (parts of) equipment could be downsized, as it turned out
that these were over dimensioned. The message was to only change these parts if it would be cheaper
in the end to replace these. Some of the most important conclusions from the meeting were:

e The elevator and gangway were not integrated, there are newer options available where this is
combined, this will be a huge advantage.

e The crane will be changed from heave compensated to 3D compensated.

e The craft will be changed. This might result in changing the Davits as well.

e The compressors for the air injection around the blades of the bow thrusters have to be
increased in size.

e The azimuth propulsion thrusters can be downsized (currently 2150 kW), only execute if
cheaper.
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10. Improving the O&T evaluation process

10.1. Motivation
The last assignment | have worked on is to improve the evaluation process within O&T. Currently after a
project (a vessel or series of vessels) is finished, a project evaluation is carried out which includes
evaluating the whole project: planning, engineering, procurement, production, building yard,
subcontractors, commissioning, client and finance. A lot of these lessons learned are written down,
however when a new project is started the experience is that these lessons learned are a lot of times
not incorporated in the new project. The same mistakes occur, which results in a waste of time and
money. Evaluations are saved in IFS, this is mandatory due to companywide ISO certification. In IFS
accessibility and searchability is not very high which leads to unseen and unused evaluations.

10.2. Approach
Jelle Visser is the owner of this project and Niels Kooiman and | were responsible for the execution. Niels
already made a small start when | joined the project. As | would have only 4 weeks we made a schedule
to demarcate the project to make sure it was possible for me to deliver something in the end and not
have to stop halfway because my internship would come to an end. We divided the project into two
parts, the first part consists of the following goals:

e Make the current project evaluations easy accessible.
e Make the current project evaluation smarter (by adding some data) so to make a more focused
search possible.
> Present to the department before December 15th.
e Set stage gate(s) for the project evaluation in specification of a new awarded project.
(connection stage gates).
» Set the outline of the project.
» When do you need which information?
> Is it wise to have one or more stage gates?
> Define the stage gate(s).

The first part is focused on accessibility and searchability and using the previous evaluations in the
current projects. The second part is about diving deeper into the evaluation process itself to check which
loops there exists, how it is done in other departments and improving the evaluation itself. The
following points have been set for the second part:

e Review and improve the current project evaluation set up.
» Make it smarter, more focused, fixed deliverables and more easy to search through.
e  Which evaluation loops exists?
e  Which information do you really need and when do you need this in the project?
e Whatis and how is it done in other departments?

The expectation was that the first part would be possible to complete within 4 weeks.
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10.3. Execution and results
To increase the accessibility and searchability a library on SharePoint has been made. SharePoint is a
highly configurable document and storage system from Microsoft which is being used throughout
Damen. After several discussions, interviewing colleagues and iterations the 20 headers (columns)
below have been created. The criteria for these headers is that they should not only be informative, but
also be useful to perform a more focused search to find specific previous evaluations which are of
interest. To increase the searchability further every column has been standardized as far as possible.
This means that most fields contain a drop-down menu to prevent people from entering different
descriptions for the same item. Via a direct link on the left side of the page people can send feedback or
ask for anything which needs to be added. An email will be sent to Niels. The 20 headers are the
following:

IFS doc
Ship type
Short summary of the vessel
Yard number
Client
Country of Client
Building yard
Basic engineering
Detail engineering
. Co-maker (Elec)
. Co-maker (HVAC)
. Co-maker (Interior)
. Co-maker (Nav/Naut)
. Propulsion type
. Engine make
. Date of contract
. Achieved delivery date
. Flag
. Class
20. Class notations

LN R WNR

R R R R R R R R R R
O 00 NO UL WNRKEO
—_ — — —

After the SharePoint was set up a list of all projects which have been executed by O&T was obtained. It
was decided to add all evaluations starting from 2010. The evaluations which were not saved in IFS yet,
but on the ‘G: directory’ (previous data storage system), have been added to IFS and together with the
ones that were already stored in IFS added to the library. The result is shown in Figure 20.

This has been presented to the project managers within O&T on December 11th and an email with
explanation has been send to the entire department. This means the first and second bullet point of the
first part have been accomplished. The third and last one is about setting the stage gates. In Figure 19 a
schematic overview of the phases for building a vessel at Damen is shown. This is the same as Figure 3,
but is repeated here for convenience.

20



DAMEN SHIPYARDS GORINCHEM Mini-Traineeship Internship at Damen Shipyards

Design and Design Basic Detail
Proposal Check Engineering/" Engineering

* Contract signed o Starts during
Kick off basic/detail eng.

Figure 19: Schematic flow of activities for building a vessel at Damen.

The first stage gate is during the kick off of a new project with the project team as it is a part of the
agenda. Secondly, before a project is started a risk analysis is carried out. The evaluations from previous
projects can now easily be used as input and preparation for this risk assessment. This leads to the
second stage gate. Jelle will be further responsible for the stage gates as he is working on the project
timeline and is responsible for the integration of it.

Everyone in the company has been granted access to this SharePoint, however only PM, APM, PME and
APME ((assistant) project manager (engineering)) from O&T are able to edit and add evaluations
(contributor) whilst Niels is the only with the access to modify the library itself (owner).

© pamen 0BT Prfct sintions
WorkSpace Project Evaluation List

Figure 20: Screenshot of the O&T evaluation library

10.4. Conclusion and recommendations
The first part has been finished within 4 weeks and | received positive comments from colleagues. They
said it will be really helpful, which I’'m happy about. The next part is to take improve the evaluation
process itself. One could start easily with improving the forms: not everyone uses the same format and
not all information for all columns is included in the evaluations. A future possibility is to develop a
template on SharePoint eliminating a separate file which has to be saved somewhere as well. An
advantage is that it would be possible to sort on a specific co-maker and read all parts in different
evaluations about this co-maker instead of having to go through all the evaluations.
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Appendix A: Reflection on own functioning within Damen

First of all | would like to mention that | had a fantastic time within Damen and really enjoyed
everything, the atmosphere, colleagues, assignments, trips and other opportunities that have been
offered to me. | am very grateful for all of this.

Although I’'m studying Engineering Fluid Dynamics my knowledge about the maritime sector and
hydrodynamics is limited as my study is more focused on CFD related topics. This was sometimes quite a
challenge and meant | had to learn a lot, but as | like to keep on learning | found this no problem at all.
All colleagues were very helpful in explaining me everything and you can find a lot of information on the
internet.

One thing | will take with me is talking about and managing expectations. Especially when starting an
internship (or thesis/job) it is really important to talk about what both parties expect from each other.
During the internship it noticed that some things were different than | expected (it definitely didn’t turn
out bad), but | noticed that we hadn’t discussed these things beforehand.

Something which was not really present was a common theme during my internship. | think that this is
something that could be improved for future internships of this kind. For me it made things more
difficult to connect everything with each other and also resulted in more uncertainty than needed.

| noticed that | was less busy during my internship compared to my time studying. Partly this was
because | moved to another city and wasn’t taking part in committees besides my studies. On the other
hand it was due to the contract for the W2W#2 being delayed, which forced me to look further within
Damen for additional assignments to fill up my time. As there was less pressure than | was used to, this
was a new experience for me from which | learned quite some things.

Feedback | received from both Huib and Carola was that | can put too much pressure on certain things.
These things were not a priority for them, but were for me (or at least felt that way). As my internship
would be only 14 weeks, | wanted to make sure to get as much out of it as possible. Pushing on these
items comes partly from my experiences within the solarteam and secondly from my tendency to
reduce uncertainties and turn these items more certain. This can be unpleasant for others and | am
more aware of this now.
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