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Summary

This study is an independent project conducted on Ulstein Shipyard. The focus of the thesis
is on an analysis of the time compression in engineer-to-order (ETO) production networks
of Ulstein Shipyard. The purpose of this thesis is to compress the total cycle time of Ulstein
ETO production networks by integrating the value stream of a key supplier, WestCoat, into

the Ulstein Shipyard value stream.

This is a qualitative study and the design follows an exploratory case study. The research
questions are linked to each other, meaning that solving the first research question gives a
presumption to solve the next, in accordance with the exploratory research design. Literature
review, with respect to ETO total cycle time compression, buyer-supplier relationship, lean
construction and value stream mapping guide this study to add value to existing theories of
ETO time compression in shipbuilding from the perspective of supplier value stream
integration in the system.The data used in this study was collected through interviews,
observations and the available performance reports of Ulstein Shipyard and WestCoat. All

the data have been analyzed later with the objective of adding value to existing theories.

The empirical findings show that there are significant wastes due to the nature of the buyer
and supplier relationship, buyers’ feeble project planning, and a mismatch between planning
and execution. Waste of time and material, and other wastes were identified in WestCoat’s
activities. More importantly, the major findings and issues were observed in Ulstein
Shipyard’s planning activities. All these findings show that the total cycle time of Ulstein
Shipyard’s production networks is increasing and there are opportunities to compress the
total cycle time by integrating WestCoat’s value stream into that of Ulstein Shipyard. Thus,
alternatives of the way forward have been presented to reduce the total cycle time. In
addition, a current state value stream map has been drawn and a future state map of the
supplier activities in the buyer value stream has been developed as a model to achieve the

value stream integration of WestCoat into Ulstein Shipyard.
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1.0 Introduction

The Norwegian offshore industry is one of the world’s largest and most modern in terms of
technology. Shipbuilding companies engaged in this industry participate in all phases of
petroleum activities—from initial seismic surveys to production and, finally,
decommissioning of non-producing fields. Nowadays, the shipbuilding market is too
competitive in delivering ships with advanced technology, high quality and on time to
customers. Thus, this industry needs to deliver ships on a competitive delivery time frame.

During the 1980s and 1990s, most of these shipyards activities were outsourced and
generated many competitive suppliers in the industry (Guvag et al., 2012). Therefore, quite
a large number of suppliers providing different products, material, services and solutions
offer their services to these shipbuilding companies. These companies also require the
suppliers to remain competitive. As many shipping companies outsource their core activities
to these suppliers in different scale, there is a growing necessity to compress the ships’

delivery time along with integrating the suppliers into the shipbuilding companies.

1.1 The ship building industry in M@re og Romsdal

Mgre og Romsdal is the most mentionable shipbuilding industry in Norway. The maritime
industry in Mgre og Romsdal consists of about 212 companies. Among them are 165
suppliers of maritime equipment and services, 14 shipyards, 15 ship consultants and 19
shipping companies. In 2012, this cluster had a calculated turnover of around 47 billion
NOK. The number of permanent employees the same year was about 15,000. Including hired
labor, the maritime cluster employed around 20,000 workers (Hervik et al., 2012).

In a research about the ripple effect of STX OSV, a shipyard now known as VARD, Oterhals,
Johannessen and Hervik (2011) found that Norwegian suppliers supplied 66 percent of
equipment and services. For suppliers in Mgre og Romsdal, the share was 42 percent. The
share purchased from low-cost countries was as low as 34 percent, which included
outsourced production of hull. This is an indication that the supplier industry in Mgare og
Romsdal is significant for shipyards, and there are some consequential effects of these
industries on the total supply chain management of the shipyards.

According to Aslesen (2006), Norwegian shipbuilding is characterized by a sequential
processing of products leading to a complete ship. During this sequential processing, several
actors work simultaneously while the product is stationary for the outfitting phase. More and
more of the work is outsourced to suppliers as work packages. As the variations among the



suppliers and the personnel can be high, shipbuilding in Norway is project-based where each
new ship gets a project number and an own project organization to control the project. Each
project usually has unique technical solutions and a system of actors that are temporarily put
together to do the building, and has similarities to the construction industry (Aslesen 2006).
Naturally, these project-based activities have limitations on time and cost, creating a
necessity to streamline suppliers’ activities in terms of company strategy.

Therefore, as per the requirements of this thesis, there was focus on compressing the total
cycle time of Ulstein Shipyard’s production networks by integrating the value stream of a
key supplier, WestCoat, into Ulstein Shipyard’s value stream. One actor from the
shipbuilding industry, one shipyard and one supplier will be used for an analysis in this case
study. Some background information about the companies will be presented in the following

sections.

1.2 Ulstein Shipyard AS
The companies in the group are gathered under the holding company, Ulstein Group ASA,

whose primary objective is business development across the organization. The company was
originally founded in 1917 as Ulstein mek. Verksted. The group has around 800 employees
in seven countries and is headquartered in Ulsteinvik, Norway. The Ulstein Group is the
parent company of a maritime group (see Figure 1) of operating companies within design
and solutions, shipbuilding, power and control, sales and aftermarket services, property,
ownership of buildings and plants, shipping, ship ownership and investments (Ugland and
Gjerstad, 2010) .



Ulstein Group

FINANCE < Business Development
HR / COMM ¢ Project Making Ulstein Far East*
>
USRO Ulstain
Ulstein sales and representatives offices Middle East**
v v v v
.‘..-.'IIIIHI...'..
Ulstein Design Ulstein Elektro '.. Ulstein Verft ': Ulstein Shipping
.'.-.........-"'
Ulstein Sea of Solutions Ulstein Marine Services UMVH UK
Ulstein Es-Cad Ulstein Belga Marine
Ulstein Engineering Ulstein Marine Equipment
Ulstein Poland Ulstein Middle East
Ulstein Trading Ulstein Manila 93

Figure 1: Ulstein Group organization chart.

Source: Ugland and Gjerstad (2010).

Ulstein Shipyard builds a wide range of highly effective and sustainably efficient vessels
that include offshore support, offshore construction, and seismic and research vessels.
Ulstein Shipyard mainly produces “prototypes” of ships and usually only one or two ships
with the same design are produced by it. The design is often sold to other shipyards after
production at Ulstein Shipyard is completed. According to Ulstein (2015), it has a strong
focus on innovative technological solutions and methods. It also has strong expertise within
project management, effective logistics and pre-outfitting techniques. It uses a collaborative
approach and has streamlined production processes, achieving a high level of flexibility and
quality in the process.

The main yard is based in Ulsteinvik, Norway. In addition, the shipyard has a department in
Vanylven, Norway, where steel sections for the main yard are built (Ulstein, 2015). Ulstein’s

vision is “to create tomorrow’s solutions for sustainable marine operations”. It has three key



areas they focus on—innovation, expertise and quality. These three together create added

value for customers (Ulstein, 2015).

1.3 WestCoat AS
WestCoat AS (WestCoat) is a Norwegian company located in Ulsteinvik, Norway. Its main

competence is in surface treatment of ships. The company was founded in 2008 and merged
with NorCoat AS, a peer which had been in the industry since 2002, in 2010. WestCoat has
two employees in administration and 80 in operations.

Today, the company’s only customer is Ulstein Shipyard, and it is a full-service supplier of
the following services: sandblasting, painting, metallization and scaffolding. WestCoat
delivers manpower and equipment for these services included in both new builds and repairs
at the shipyard (WestCoat, 2015). As Ulstein Shipyard does not have its own painting
department, WestCoat is included in the planning phase, and much more involved in the
early stages of planning and execution of the outfitting phase.

1.4 Relevance of the Study
This study seeks to find a way for compressing time in Ulstein Shipyard’s production

networks as well as a way forward to integrate suppliers’ value stream into the shipyard’s
value stream. As there was prior research done on Ulstein Shipyard’s supplier integration,
this work is a step-ahead research to investigate the streamlining of the value stream of
suppliers into that of the shipyard. SMARTProd had Lean Shipbuilding 1l (2011-13), an
innovative project supported by the Regional Research Fund for Central Norway focused on
methods for developing the flow in critical processes within the internal supply chain, testing
a principle for creating more reliable material flows, identifying bottlenecks associated with
external production to enhance the capability of the organization, and fostering collaboration
and learning within the organization. In a nutshell, therefore, this is a continuation of the
research under the SMARTDprod project in Ulstein Shipyard and in collaboration with the
Molde Research Centre.

1.5 Research problem and Research Questions

1.5.1 Research Problem
In this section, the research problem for this thesis is outlined. This includes the background
for this thesis, and the problems and challenges that Ulstein Shipyard is currently facing.

This will be summed up by two research questions.



This thesis is part of a project between Ulstein Shipyard, the Molde Research Centre,
(Mgreforskning Molde) and Molde University College and WestCoat. The project is called
SMART prod, and the idea behind it is to industrialize the shipbuilding process. The project
will span over three years, and the main goal is to create an industrial shipbuilding strategy
within a value creating supplier network. Within this main goal, there are some secondary

goals.

1. Develop a strategic concept of time compression in engineer to order (ETO)
shipbuilding in Ulstein Shipyard.
2. Develop a joint integration model with the suppliers to stimulate innovation in

material and production technology, working methods and product improvements.

In line with this strategic goal, another thesis was conducted under SMARTprod project. It
was primarily based on buyer-supplier relationships in an ETO environment. That thesis also
sought a way to handle shorter production time by suppliers in the ETO environment (Rad,
2014).

Red (2014) summarized this by developing an industrialized shipbuilding method where
modules are equipped in parallel; through a closer integration with suppliers, the following
things are expected to be achieved. First, a 10 percent reduction in internal production cost.
Second, an increase in production from 3.2 to 5.2 ships a year. If this is achieved, there is a
calculated potential to reduce costs by 57.6 million NOK and increase revenues by 36
million NOK per year.

The current thesis works under SMARTprod project is continued with the same greater goal
of industrialization of shipbuilding. However, this thesis only investigates the value stream
integration of a single supplier, WestCoat.

Therefore, this thesis is one of the deliveries—the second—from this project. Its focus will
stay within the secondary goals of SMARTprod project, and seeks to explore the issues that
cause waste and delays in the integration process of one of the supplier’s value stream into
that of Ulstein Shipyard.

The thesis have been conducted on WestCoat. It is one of the key suppliers and works on
the sandblasting and painting tasks for Ulstein Shipyard projects. When discussing about
Ulstein Shipyard’s suppliers, this can be equaled to subcontractors that come to the shipyard,
deliver and install their products on a ship. This means that they are part of actual production



and do not only deliver goods or materials, but also perform the actual work of preparing
and installing their products on the ship.

This way, they are more service suppliers compared than goods suppliers. However,
WestCoat only delivers sandblasting and painting services through its workforce. Ulstein
Shipyard supplies the sand and paints for the tasks.

Ship manufacturing is always a sequential job and done by several different actors (Aslesen,
2006). At Ulstein Shipyard, suppliers have to carry out their tasks and activities in the
following way: each of the suppliers gets a time slot in the project plan to finish its work in
a specific block or area of the ship. When a supplier is finished with one area, another
supplier takes over, and often there are several suppliers working simultaneously in the same
area. This way of coordinating the work flow creates many challenges, bottlenecks
dependencies and reworks in the shipbuilding process. According to Aslesen (2006), this
demands a high degree of coordination and planning of the outfitting, partly because several
actors are involved and partly because the outfitting happens inside the ship in a limited
physical space or in areas where several tasks are simultaneously performed. Some of these
problems are raised and communicated in a kickoff meeting for this project with Ulstein
Shipyard.

If suppliers cannot start their tasks at the planned time or tasks are not finished within their
time slots, those tasks in a particular area of the ship would be delayed. Although not all
delays are critical for the completion of the ship, there are problems that can arise if delays
occur. An example of this is that if one supplier is delayed, it also creates problems for the
other suppliers who are ready to begin the subsequent jobs but cannot until the previous
supplier has finished.

The suppliers next in queue have their workers ready to take over but cannot start until the
previous work has been completed. The result of this can be that they will need to wait or
they can sometimes start working on other parts of the ship. In both instances, these create
inefficiencies such as waiting, moving people and material around, and changes in the plans.
Thus, by following the Toyota Production System (TPS), there is a scope of research as
Liker (2004) stated that the heart of the TPS is delivering value by eliminating waste and
ensuring an undisturbed workflow.

There is an overall scope of research on process, tasks and sub tasks of ship construction
within the light of the TPS and lean production as it has been observed wastes of time and
associated resources in different phases. Conversely, research has been conducted on



WestCoat’s tasks of sandblasting, treating and painting in the Ulstein Shipyard outfitting

phase.

1.5.2 Research Questions

To solve a research problem, it is important to define interesting research questions that
should be answered through empirical investigations. According to Yin (2009), the process
of defining the research questions is probably the most important step to be taken in a
research study.

By observing the findings from empirical investigations, exploration was conducted on how
to compress total cycle time (TCT) in the Ulstein Shipyard ETO production networks with
a focus on a single supplier integration. This leads to the title of the thesis.

Time compression in ETO production- A Case study of Ulstein Shipyard.

While elaborating the first part of the title, the first research question is found:

Research question 1: How to compress the TCT in Ulstein Shipyard’s ETO

production networks?

The first question is the general question on TCT compression in Ulstein Shipyard’s ETO
environment. To make it more specific, a second question is necessary. As discussed, there
is focus on value stream integration of a supplier into Ulstein Shipyard’s value stream.

Therefore, the second research question is:

Research question 2: How to integrate a supplier’s value stream into that of Ulstein

Shipyard? What are the obstacles and benefits?

This second question is quite specific. It narrows down the capacity of research into the
domain of a single supplier namely, WestCoat. While trying to find the answers of these
“how” questions, some relevant “what” questions also surfaced in research question 2. While
investigating the second research question the probable obstacles in expected value stream
integration of the buyer and the supplier will be sought. Subsequent consequential obstacles

and benefits will also be discussed in same research question.



1.6 Structure of the paper

The thesis is divided into several parts. In Chapter 1, there is a short description along with
a brief picture of the shipbuilding industry in Mgre og Romsdal, Ulstein Shipyard and
WestCoat. This chapter also represents the relevance, limitations of the study along with a
description of the research problem and questions. The second chapter discusses the
literature review—TCT, ETO, buyer-supplier relationships, supplier integration, lean
construction and value stream mapping (VSM). The third chapter represents the research
methodology. This chapter discusses the details of how this research is conducted to reach
its goal along with its strengths and weaknesses. In Chapter 4, the case study findings are
analyzed, where the real scenario as observed is depicted. Chapter 5 represents a discussion
and analysis to draw the outcome of the research to see whether the study goal could be
achieved .Chapter 6 describes conclusion and Chapter 7 represents limitations and further

research. At the end, there are references and appendices.



2.0 Literature Review

This section discusses the literature review for the research. The review is formulated in a
way that as much as possible of the relevant literature from different sources can be covered.
Literature review can be categorized into two parts: where the subject matter of this thesis
is represented and where the subject matter is not represented or if there is any scope for
value addition in existing theories. In fact, value addition in existing theories is one of the
prime interest points of the research. Therefore, through this work, there will be an attempt
to fill the research gap by adding some new value to existing research.

The literature review starts with the concept of the Total Cycle Time (TCT) and its different
perspectives. Later on, the TCT is connected with the concept of ETO to explore whether
time compression is possible in ETO. Then, ETO is integrated with the supply chain process
where there is a presence of a buyer-supplier relationship, relationship norms and
dependence, assertiveness and cooperativeness in managerial decision-making, and
complexity of trust in a buyer-supplier relationship. After that, lean construction principles,

and lean manufacturing tools are discussed followed by an analysis on VSM.

2.1 Total Cycle Time (TCT)

The TCT is defined as “the elapsed time between customer enquiry and customer need being
met is shown to be a fundamental driver in achieving enhanced business performance”
(Mason-Jones and Towill, 1999). Especially in the agile supply chain, time compression has
become an important key enabler. The approach of time compression has become so
powerful that it is now known as a paradigm.

Towill (2008) also argued, in a construction supply chain and TCT handbook, that the TCT
compression paradigm can be simply expressed as “the principle of reducing the time taken
to execute a business process from perception of customer need to the satisfying of the
need”. The author said that industrialists in the UK, such as Jack Burbidge (1983) and John
Parnaby (1995), were early advocates of the paradigm. Likewise, management consultants,
such as Stalk and Hout (1990), widely publicized the approach.

Later, there was further contribution from Thomas (1990) and a consultant to the work of
Stalk and Hout (1990). From their research, it was found that subject to proper reengineering,
all normal performance criteria are bettered (Mason-Jones and Towill 1999). They stated

that the TCT compression paradigm is now widespread and, because of its universal appeal



and strategic advantage, is sometimes alternatively known as time-based management
(TBM), as coined by the Boston Consulting Group.

The leverage exerted may well be sector-dependent and a powerful reason for ongoing
research in construction. Thus, it is assumed that this paradigm has a very important
relevance to construction in the shipbuilding industry. An increase in productivity, an
improvement in quality, a reduction in cycle time and an expedition of innovative products
to market have been the primary objectives of time compression (Hui, 2004).

Meanwhile, Thomas (1990) established two very important key points associated with TCT
compression programs. First, the only worthwhile goal is to reduce the TCT from a customer
need right through to the satisfaction of that need. Second, a TCT compression program not
only reduces the expected cycle time, but achievement on target also has to be guaranteed.
This argument expresses the particular notion of the relevance and necessity of discussing
on-time compression in this thesis on Ulstein Shipyard, as ETO time compression by
satisfying diversified customized needs, are embedded in a necessity for a deeper look at the
expected cycle time of both Ulstein Shipyard and the supplier company.

The importance of a discussion on the TCT is manifold. To find out these important reasons,
there were some detailed industrial case studies despite the reluctance of companies to
release the information or give executives time to write up a meaningful account of the
change program (Towill, 2008). One aerospace industrial result is shown in Table 1. They
confirm that good reengineering of the product delivery process (PDP) is rewarded by an
improved performance measured by every business metric, that is, no tradeoff or engineering

compromise is required.

Table 1: Manufacturing industry case study perspective.

Source: Typical results quoted by (Parnaby, 1995) on-time compression paradigm applied to aerospace
actuator company.

Down 75%
Down 75%
Down 90%
Down 75%
Down 75%
Up to 30%

Much improved
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For further evidence, another example of a survey can be mentioned. Schmenner (1988)
summarized the results obtained in a large-scale experiment (several 100 companies) by
surveying three different market sectors, and testing the results for correlation between cause
and effect. Of the various 10 factors tested for statistical significance, only TCT reduction
was found to have a significant impact on productivity (Towill, 2008).

Subsequently, he also added that any change program which links customer needs to
customer satisfaction must take either an end-to-end or a systems approach. Time as an
explicit target is self-explanatory as it is a performance metric that travels unambiguously
across company and national boundaries. In addition, the focus on learning is a necessary
prelude to continuous improvement in performance (Thomas, 1990).

At this level, the importance of business process mapping needs to be discussed. Researchers
tried to find out available time compression possibility. Due to this background, a small brief
on business process is required. Business process means a range of activities between a
customer need and that need being satisfied (Towill, 2008). He gave an example of a single,
integrated design and described a construction business process known as Tao, and explained
that TCT compression takes a holistic view of the organization. This reengineering is
preceded by the creation of a total systems model, usually called the process map of the
business, he added.

Towill (as cited in Evans, Naim and Towill, 1997) agreed that a detailed, highly structured
mapping approach has been given in a construction example of the reengineering process or
how things are done with the highest possible standard (a procedure usually associated only
with what we do) using the TCT as an explicit performance metric against which an
alternative design may be compared. Towill (2008) regrettably described that many
executives want to skip the mapping part of reengineering wrongly believing that the
business process is clear. The same executives then became curious about why reengineering
programs fail to deliver the predicted benefits. The truth of the matter is that one fact is
worth a dozen opinions and one process flow chart contains a dozen facts.

Therefore, a flow chart is an essential and major step in reliable business process modeling
(Towill, 1997). He also argued that an erroneous model of a business process is potentially
every bit as damaging to a company as an erroneous model of an artifact.

Towill (2008) also explained further about time compression and stated that if a reliable
flow chart of the business process is available, various practical reengineering ideas to

reduce the TCT may be explored. Some process charts are indeed laid out such that the

11



activity may be immediately recognized as either essential or otherwise (Scott and
Westbrook, 1991).

While trying to measure the TCT, the T4o concept can be a useful project. To illustrate this,
there was a case study devised to enable a new industry-wide process for construction. As
shown in the figure below, the newly engineered process is capable of reducing time to
complete construction by 40 percent resulting in consequential cost savings of 25 percent of
the capital value (Ireland, 1996). An important outcome of T4o was the substantive evidence
that the TCT compression paradigm applies to project-based companies and value streams
(Towill, 2008).

Towill (2008) also argued that the starting point of the T4o project was the knowledge that
managing the process of producing a building, a civil engineering structure—such as a road
or a bridge—or an oil refinery involves a similar set of processes. However, while there are
similarities between projects, essentially every project is different and a prototype because
the site is different and, hence, so is the design. Nevertheless, the T4o project is aimed at
exploiting the practical similarities between projects as the basis for innovation in
construction. Figure 2 depicts the Tao,

40% time

Reduction

T4q project
completed

100%

25% work
Reduction

Construction
commences
on T4q project

Work undertaken

Canstruction
conmences on
“traditional” project

0% 100%

Project time

Figure 2: Work-time relationship.

Source: Retrieved from Ireland V. (1996).
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According to Ireland (1996), the final integrated design and construction process requires
the “whole solutions team” to be involved from the point of determining customer needs to
those needs being satisfied. It requires some resolution like a clear specification of the
customer’s needs, preferably in performance terms, he also added. This also needs the
acceptance of responsibility by the whole team for the design and construction phases,
significant changes from the current practice. The negotiated cost of a particular project,

including reference to a third-party audit, can also be considered if necessary.

2.2 Engineer-to-Order Production

A widely used phenomenon in the field of industrial engineering is ETO. ETO
manufacturers produce customer-specific products that require unique engineering or design
work, or significant customization activities. Typically, small production quantities,
including different versions and a huge variety of parts, must be managed (Camelot ITLab,
2014). Camelot ITLab (2014) also said that since a significant proportion of the total cost
and lead time is incurred in the early phases, competitive planning processes must set in at
the very beginning of the lifecycle and manage the complete lifecycle on an ongoing basis.
Generally, the ETO supply chain is regarded as a supply chain where the “decoupling point”
is located at the design stage, so the customer order comes in at the design phase of a product.
The decoupling point is often called the customer order decoupling point (CODP). Primarily,
ETO production is associated with large, complex project environments in sectors such as
construction and capital goods (Gosling and Naim, 2009).

Therefore, while discussing ETO, a comprehensive discussion on the decoupling point has
also been covered simultaneously in the light of the product process matrix. Hayes and
Wheelwright (1984) explained the different job nature in terms of the unique unit size in
their product-process matrix. They also explained that shipbuilding is a low volume and high
variety project-based task. This project-based task is highly technical and complicated, and

involves different skilled traders, contractors and suppliers.

13



Low ———olume——m = High

High —s——\ariety——— Low
Project i
) Ships \
"
Jobbing N
Machinery
Batch Car components
Cars
Mass
Food
S
Continuous \ Petrochemicals

.

Figure 3: ETO and customer order decoupling point.

Source: Hayes and Wheelwright (1979).

Olhager (2012) has discussed elaborately on the CODP. He argued that the CODP has been
traditionally defined as the point in the value chain of a product. Sharman (1984) and
Olhager (2003) stated that sometimes the CODP is called the order penetration point.
Olhager (2003) also said that different manufacturing situations—such as make to stock
(MTS), assemble to order (ATO), make to order (MTQO) and ETO—all relate to different
positions of the CODP (Figure 3).

Olhager (2003) continued by saying that the CODP, thus, divides the operations stages that
are forecast-driven (upstream of the CODP) from those that are customer order-driven (the
CODP and downstream). Sharman (1984) argued that the CODP is also the last point at
which the inventory is held.

Thus, the inventory at the CODP is a strategic stock point since delivery promises are based
on the stock availability at the CODP and the lead times and capacity availability for the
customer order-driven activities downstream the CODP (Olhager, 2003). Olhager (2012)
stated that there is a strong consensus in the literature on CODP on the fact that the
operations upstream are significantly different than those downstream, based on the fact that
the upstream material flow is forecast-driven whereas real customer orders dominate

downstream. Figure 4 depicts the different CODPs.
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Olhager (2012) said that this has implications for many aspects of the manufacturing value
chain. Areas that have been treated in the literature include operations strategy (Olhager and
Ostlund, 1990; Olhager, 2003), logistics systems (Hoekstra and Romme, 1992),
manufacturing planning and production control (Giesberts and van der Tang, 1992; van der
Vlist et al., 1997; Olhager and Wikner, 1998, 2000), manufacturing focus (Hallgren and
Olhager, 2006), and supply chain planning (Olhager, 2010). Other papers have treated the
CODP more generally for a certain area of application, such as the Finnish paper and pulp
industry (Lehtonen, 1999) and the Dutch food industry (van Donk, 2001).

According to Christopher (2000), it is important to recognize that there are actually two
decoupling points. He said that the first is the material decoupling point, and should ideally
lie as far downstream as possible in the supply chain and as close to the final market place
as possible. Christopher (2000) also stated that the second decoupling point is the
information decoupling point.

Ideally, this should lie as far upstream as possible in the supply chain as this is the furthest
point in which information on real, final demand reaches. The challenge is to develop “lean”
strategies up to the decoupling point, but “agile” strategies beyond that point. By managing
these two decoupling points, a powerful opportunity for an agile response can be created
(Christopher, 2000).

Hicks, McGovern and Earl (2000) stated that there are three stages of interaction between
ETO companies and their customers. The first stage is marketing, which provides an
opportunity for the companies to identify market trends, technical and non-technical

customer requirements, and customer criteria for assessing competing offers.
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The second stage is tendering that involves the preliminary development of a conceptual
design and a definition of major components and systems. A technical specification, delivery
schedule, price and commercial terms are agreed upon. They also explained that 75-80
percent of costs are committed at this stage.

The third stage takes place after a contract has been awarded and includes non-physical
processes—such as design and planning—and physical processes associated with
manufacturing, assembly and commissioning.

Supply chain management in ETO companies involves the coordination of internal
processes across these three stages. Tendering, design and contract management are
considered to be core capabilities in these companies. These often lead to more attention
being paid to product capability and features than to design for manufacture or assembly.
This results in increased costs and excessive variety (Hicks, McGovern and Earl, 2000).
Hicks, McGovern and Earl (2000) also described that a key competitive factor in ETO
markets is delivery performance. Improving performance has two components: reducing
lead time and increasing the reliability of lead time estimates. Lead time reduction has been
achieved by shortening the duration of individual processes and by increasing the
overlapping of previously sequential activities. Improvements in technology, such as the
application of large, multifunctional machine tools, can reduce process time and improve
dimensional accuracy. This, in turn, reduces assembly time and variability.

Hicks, McGovern and Earl (2000) stated that the research undertaken has shown that ETO
companies can be classified according to the level of vertical integration. Two types of
design and contract business can be identified. In the first type, all items from suppliers are
delivered to the site and the ETO company carries out the construction and commissioning
phase of the work. In the second type, either suppliers or subcontractors undertake all
physical activities with only marketing, design, procurement and project management being
performed internally.

Hicks, McGovern and Earl (2000) also stated that in considering the appropriate level of
vertical integration, ETO companies seek an optimum response to a number of factors.
These include reconciling customer delivery times with available capacity, reducing costs,
the availability of capital for investment in equipment, the potential utilization of a plant,
internal and external capabilities, and flexibility. These factors vary from firm to firm, giving
rise to differing levels of vertical integration. This variability makes it difficult to prescribe
best practices for supply chain management in ETO companies.
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Hicks, McGovern and Earl’s (2000) observations on ETO companies suggest that there has
been a trend towards vertical disintegration driven by financial pressures and the need for
cost reduction. Vertical disintegration can increase flexibility by making alternative product
configurations possible, but it can also reduce the scope of concurrent engineering and

flexibility to deal with design changes.
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Figure 5: Vertically integrated ETO Company.

Source: Hicks, McGovern and Earl (2000).

To illustrate Figure 5, Hicks, McGovern and Earl (2000) stated that the approach to the
outsourcing of manufacturing activities varies from firm to firm. A common approach has
been to concentrate on assembly processes as these are considered to result in high levels of
added value. Some companies have also retained jobbing processes when manufacturing
technologies or other capabilities provide a competitive advantage.

In some cases, such as the production of large, heavy components, in-house manufacturing
capability is necessary due to a lack of potential suppliers. At the other extreme, some ETO
companies have outsourced all manufacturing, assembly, construction and commissioning
activities as a mechanism for minimizing overhead costs. The company produces, in low
volumes, the main product that has a deep product structure.

This typically consists of a number of major subassemblies that have medium levels of

product structure that are delivered to the customer’s site for final assembly. These
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subassemblies are produced from a range of components that are manufactured using
jobbing, batch and flow processes. An example would be a large steam turbine generator.
According to Naslund and Willamson (2000), Stock and Boyer (2009) defined supply chain
based on a synthesis of a wide range of suggestions provided by a variety of practitioners,
academics and hybrid sources. They deconstructed the commonalities in all the reviewed
suggestions in order to develop their definition of Supply Chain Management (SCM) as “the
management of a network of relationships within a firm and between inter-dependent
organizations and business units consisting of material suppliers, purchasing, production
facilities, logistics, marketing, and related systems that facilitate the forward and reverse
flow of materials, services, finances and information from the original producer to final
customer with the benefits of adding value, maximizing profitability through efficiencies,
and achieving customer satisfaction” (Stock and Boyer, 2009, p.706).

Naslund and Willamson (2000) stated that to some extent, the SCM definitions seem to
indicate a move away from the chain analogy to a network analogy. Hertz (2001) also
discusses the supply chain network as “the network that supplies a specific product or
product group following the chain from raw material to the final consumer”. Lambert et al.
(2005, p.25) write that “given that a supply chain is a network of companies, or independent
business units, from original supplier to end-customers, management of this network is a

broad and challenging task™.

2.3 Supply Chain Integration and Collaboration

According to Angerhofer and Angelides (2006), the objective of a collaborative supply chain
is to gain a competitive advantage by improving the chain’s overall performance through a
holistic approach rather than by improving each link independently. The belief is that
increased collaboration will lead to a seamless, synchronized supply chain which, in turn,
will lead to improved customer service, lower costs and higher profits (Holweg et al., 2005).
Other potential benefits of supply chain collaboration include improved flexibility, better
utilization of resources, shortened as well as improved control of delays, and increased
quality and development of competency, each of which will lead to lower costs and higher
profits (Gruat La Forme et al., 2007). A more general benefit of increased collaboration is
the positive effect that supply chain collaboration has on key performance indicators, thus

leading to increased profits (Angerhofer and Angelides, 2006). Supply chain collaboration
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has emerged as one of several phrases used to describe efforts for creating long-term

competitiveness.

2.3.1 Supply Chain Integration

Naslund and Willamson (2000) claimed that although the topic of supply chain integration
may not be formally defined, Lambert et al. (1998) mean that the goal of supply chain
integration is to enhance total process efficiency and effectiveness across members of the
chain. Many authors emphasize both the strategic and operational importance of integration
of supply chains (Frohlich and Westbrook, 2001; Zailani and Rajagopal, 2005).

From a strategic perspective, Ajmera and Cook (2009) discussed supply chain integration as
partners with joint authority, which will share resources, benefits and risks. Similarly, supply
chain integration is sometimes interpreted as a high level collaboration in which the involved
parties act as one entity within an extended enterprise (Wen et al., 2007). Newman et al.
(2009) stated that supply chain integration has a broader and longer-term perspective
compared to supply chain collaboration.

One stated benefit of integration is the network’s ability to design products faster, with
higher quality and lower costs, as compared to a single company (Ajmera and Cook, 2009).
Sharing a similar philosophy, Ragatz et al. (2002) listed a number of potential benefits from
supply chain integration. Integration can add expertise and information regarding new ideas
and technologies into each partner’s system. Integration can help identify problems as well
as solutions ahead of time, facilitate outsourcing and reduce the internal complexity of
various projects. In addition, integration can improve communication and information
exchange between companies. Finally, the researchers claimed that integration can reduce
rework and overall project costs.

Cousins and Menguc (2006) presented two different types of integration. They focused on
internal integration, found within an organization, and external integration, observed across
organizational boundaries and between firms within a supply chain. The basic level of
supply chain integration, intra-organizational process management emphasizes that the
different functional areas within a company should act as a part of an integrated and
coordinated process rather than as functional “silos” within the company (Morash and
Clinton, 1998).

The second level of supply chain integration refers to inter-organizational collaborative

integration (Bowersox, 1990). Close, interactive, long-term relationships with customers
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and suppliers are the main characteristics of collaborative integration. The focus is on the
behavioral, communicational and interactive flows of the supply chain.
Therefore, the inter-organizational relationship among Ulstein Shipyard and its suppliers

play a vital role in its supply chain integration.

2.3.2 Buyer-Supplier Relationship

Developing the right sourcing strategy in managing the firm’s supplies is critical for today’s
managers. They realize the long-term impact of their sourcing strategies (make or buy,
supply-base structure, and the nature of the buyer-supplier relationship) on the profits and
the efficient functioning of the organization (Park et al., 2012).

Terms like outsourcing, downsizing, streamlining suppliers and forming strategic
partnerships with suppliers have become part of today’s business jargon. They reflect
changes in business practices. Streamlining suppliers and forming strategic partnerships
with suppliers means a prime manufacturer and its suppliers are involved in relational
exchanges rather than spot market exchanges (Park et al., 2012).

Park et al. (2012) said that since sourcing has a significant effect on the bottom line of a
company, it has become a major strategic option. The strategic aspects of sourcing can be
analyzed from many different dimensions. Gadde and Hakansson (1994) categorized them
into three strategic choices: (1) the question of make or buy, (2) the supply-base structure
and (3) the nature of the buyer-supplier relationship.

However, due to the relevance of the research problem of this thesis, discussions will be
focused on the buyer-supply chain relationship.

Parties involved in a transaction need to safeguard against the hazards of opportunism and
harness the high powered incentives of markets. Kreps (1990) introduced reputation as a
self-enforcing device of the trust-honor arrangement, using the well-known prisoner’s
dilemma to prove the value of cooperation in repeated transactions. Partnerships emerge as
a means of reducing the hazards of opportunism and utilizing market incentives. Such
relational exchanges between buyers and sellers are not new.

Macaulay (1963) observed that two norms are widely accepted: “(1) Commitments are to be
widely accepted in almost all situations; one does not welsh on a deal. (2) One ought to
produce a good product and stand behind it” (1963, p. 63). McNeil (1980) distinguished
between discrete and relational contracts and identified relational norms—role integrity,

preservation of the relationship and harmonization of relational conflict and supra contract
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norms. Transaction costs may be reduced when parties involved in transactions honor those

relational norms.

2.3.3 Relational Norms and Dependence

Relational norms may be described as the values shared among exchange partners regarding
what is deemed appropriate behavior in a relationship (for example, Heide and John, 1992).
When buyer-supplier relationships are characterized by high relational norms, exchange
parties are more committed (Gundlach et al., 1995) and exhibit a long-term orientation
(Ganesan, 1994), thus lowering future negotiation costs (Artz and Norman, 2002).

Over the last two decades, closer supply chain relationships exhibited by high relational
norms—such as trust, collaboration, long-term relationship and increased information
sharing—have evolved in many industries to help firms respond to changes (Droge and
Germain, 2000; Hoetker et al., 2007; Monczka et al., 1998; Sengiin and Wasti, 2007;
Whipple and Frankel, 2000). Relationships with low relational norms are characterized by
distributive (Walton and McKersie, 1965) or aggressive (Ganesan, 1993) bargaining
behavior.

Chanchai and Young (2009) summarized that the use of legal contracts governs these
relationships and aggressive bargaining tactics are used to resolve disagreements. In short,
high relational norm relationships may be characterized as partnerial or cooperative, while

low relational norm relationships tend to be “arm’s length” or competitive.

2.3.4 Relationship Continuance

Chanchai and Young (2009) quoted that research has shown that expectations of continuance
in buyer-supplier relationships are strong when there are shared values between the
exchange partners regarding what constitutes appropriate behavior in the relationship
(Morgan and Hunt, 1994). It has been argued that the presence of relational norms increases
the expectancy of relationship continuity (Joshi and Arnold, 1998).

These norms can take on relevant dimensions such as flexibility, information exchange and
solidarity, to name a few (Heide and John, 1992). Under conditions of high relational norms,
buying firms have a high expectation of relationship continuity and low expectations under
low relational norms (Joshi and Arnold, 1998). Besides, evidence has shown that in some
buyer-supplier relationships, the effect of trust is a deterrent to relationship dissolution and
facilitates relationship continuance (Gassenheimer and Manolis, 2001; Helper and Sako,
1995).
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If firm relationships are characterized by thin relational networks, mutual lack of knowledge
and weak inter-dependence, the relationships tend to be fragile and dissolvable when
exposed to changes in supply and demand (Hallen and Johanson, 2004).

2.3.4 Assertiveness and Cooperativeness in Managerial Decision-making

Wilmot and Hocker (2001) base negotiation, or conflict management, strategies on a two-
dimensional framework: assertiveness and cooperativeness. They base this framework on
the five different negotiation strategies provided by Kilmann and Thomas (1975)—

avoidance, accommodation, collaboration, competition and compromise.

According to Wilmot and Hocker (2001), assertiveness is required when a tendency of
concern for oneself exists, and cooperativeness is required in the presence of concern for
others. The greater the concern for self, the greater an individual’s assertiveness tendency,
whereas the greater the concern for others, the greater an individual’s cooperativeness

tendency.

Using Kilmann and Thomas’ (1975) negotiation strategies, a high level of assertiveness
would be exhibited by an individual engaged in competition and collaboration strategies,
and a low level of assertiveness would be exhibited by an individual engaged in

accommodation and avoidance strategies.

Chanchai and Young (2009) added that a high level of cooperativeness would be exhibited
by an individual engaged in collaboration and accommodation strategies, and a low level of
cooperativeness would be exhibited by an individual engaged in competition and avoidance

strategies.

2.3.5 Buyer-Supplier Relationship—Complexity of Trust

Buyer-supplier relationships focus on established inter-organizational “transactions, flows,
and linkages” between the vendor of a product or service and the purchaser of that service
(Oliver, 1990). Koulikoff-Sourviron and Harrison (2006, p. 77) identified seven dimensions
of the buyer-supplier relationship with their accompanying characteristics, briefly explained
in Table 2.
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Table 2: Dimensions and characteristics of buyer-supplier relationship.

Source: Koulikoff-Sourviron and Harrison (2006).

Dimensions and charactenstics of the buyer—upplier relationship

Dimensions Characteristics

Goals Goalt are shared, explicie, and elear at strategie and operational levels

Information sharing Open and prompt two-way informanion shanng

B elationship structure Multiple levels and functions are in contact. Clear communication channels. Inter-
personal relanonships

Coordination mechanisms Formal as well as informal mechanisms govern the relationship

Locus of decision making Clear decision-making process. Mandate from top management

Top management commitment TFop managers jointly support the relationship

Compatibility Compatibility of orgamizational structure and management philosophy

Since buyers and suppliers may have divergent interests, with the supplier wanting to obtain
the highest reasonable price and the buyer seeking the lowest possible cost, the management
of the relationship between a buyer and a supplier is inherently subject to conflicts and
pressures (Moeller et al., 2006). Mukherji and Francis (2008) noted that it requires constant
mutual adaptation, inter-dependence and joint action to create a relationship in which both
parties have a high level of trust in each other. Senglin and Wasti (2007) noted that the
relationship between the parties balances trust, control and risk as the buyer and supplier

pursue their distinct but syncretic agendas.

2.3.5 Complexity of Trust and Distrust

According to Josh et al. (2009), scholars consistently defined trust as a key “aspect of
relationships” that is “varied within person and across relationships” (Schoorman et al.,
2007, p. 344), but perspectives about the exact nature of trust have varied widely. The
relationship between trust and vulnerability associated with risk is common to many
discussions of trust (cf. Donaldson and Dunfee, 1999; Kjaernes, 2006; Mayer et al., 1995;
Searle and Ball, 2004).

About the overlap of trust and distrust, Lewick et al. (1998, p. 439) explained that “speed,
quality, and global reach, which require trust, also have precipitated distrust through
corporate restructuring, downsizing, and fundamental violations of psychological
contracts”. Baruch and Lambert (2007) explained that distrust produces organizational

anxiety in addition to individual anxiety. Thompson and Bunderson (2003) noted that
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violation of the perceived psychological contract that exists between parties is interpreted as
both a serious ethical breach and destroyer of trust.

Josh et al. (2009) pointed that Caldwell and Clapham (2003, p. 358) identified six factors
that measured organizational-level trustworthiness—including honest communication, task
competence, quality assurance, interactional courtesy, legal compliance and financial
balance. In assessing the decision to trust another person, each party evaluates the other
party’s behavior about the perceived psychological contract and duties owed through a
subjective mediating lens, and makes the decision of whether or not to trust (Caldwell and
Clapham, 2003). Adapting the Caldwell and Clapham (2003) framework to the buyer-
supplier relationship, Josh et al. (2009) proposed a diagram indicated in Figure 6 as a model

for understanding the decision to trust that exists in this relationship.

SLﬂ‘l:.'ler'E Buyers
Meditating Lens Mediaiing Lens
Supplier's Supplier Behaviors Buyer Behaviors Buyer's
Decision to Honest Communication Honest Communication Decision to
Trust or Task Compatence Task Competence Trust or
Distrust Cuality Assurance Quality Assuranes Distrust
Ineactional Courtesy Inieractana Courlesy
Legal Compliance Legal Compliance
Financial Balancs Financial Balanes

Figure 6: Model for buyer-supplier decision to trust or distrust.

Source: Josh et al. (2009).

Josh et al. (2009) also added that each of the six factors of organizational trustworthiness
identified by Caldwell and Clapham (2003) may play a key role in the personal calculus
through which the buyer or supplier ascertains whether the other party’s behavior is ethical
and trustworthy. Table 3 defines each of those six factors and provides an example of how
each factor may be interpreted in the buyer-supplier relationship (Caldwell and Clapham,
2003, pp. 353-359).
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Table 3: Six factors of trustworthiness and their practical applications.

Source: Caldwell and Clapham (2003).

Factor

Factor definition

Practical application

Tk competence

Quality assurance

Interaction I.:l] \'.".}L'ITLL".\}-'

L I:‘L:ill Et)]llp]lﬂ] e

Financial balance

Honest communmcation

The degree to which communications are
honest, truthful, and complete — including

whether commitments are honored

The ability to perform key tasks competently,

]]I{'Il.l.l'.{lll.g .IIJI.H]I ti‘.‘{'lllll{'ﬂ] illl.l'.{ rL']il.LlHllil] I'.i.I.EiI'L\

The degree to which products or services
meet quality expectations and the degree to
which processes comply with quality stan-

dards

Being treated a< a valued “end” rather than a
a “means.” Treatment that s courteous,
respectful, and committed to the welfire,

growth, and whaoleness of the other

Conformanee with the spirit of the law, in

addinion to the letter of the law

Providing the resources to realistically
accomplish what is expected from the other

party

Either party may interpret what s commu-
nicated based upon personal assumptions and
history. Expectations are dependent upon the
interpretation of the psychological contract
thought to apply

A buyer may expect a supplier to deliver a
product at an agreed upon nme, but cir-
cumstances may arise that the supplier fails to
anticipate. The competence of the other
party may be called into question

Parties may differ regarding the distinetion
berween “conformance with specifications”
and “fitness for the expected use required.”
Operational defininons about quality may
differ substantially

The buyer—supplier relationchip i mherently
an instrumental or outcome-based relanon-
ship, and the tendency may be for one party
to view the relationship as merely transac-
tonal and short term

Acknowledging that what was intended and
relied on in a formal agreement may not be
precisely reflected by the contract’s actual
verbiage

Recognizing that an unanticipated change 1n
market conditions needs to be accommo-

dated in the buyer—supplier relationship

Finally, Josh et al. (2009) said that building trust at the organizational level is dependent on
the ability of the parties involved to communicate that they are trustworthy and to
demonstrate that trustworthiness by consistent behavior (Schoorman et al., 2007). However,
trust building also requires recognizing that the other party may have a separate agenda, a
different set of values and a unique perspective about the goals and objectives to be
accomplished in the potential partnership (Hosmer, 2008).

The buyer-supplier relationship provides an opportunity for the parties to build a relationship
that is mutually beneficial, but the implicit nature of that relationship can be challenging and
difficult to negotiate (Mukherji and Francis, 2008; Saccani and Perona, 2007). Josh et al.
(2009) added that by understanding and honoring the expectations of the other party, both
the buyer and the supplier can build mutual trust and can make meaningful headway in

pursuing the opportunity for a shared benefit. Communicating about mutual expectations,
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honoring commitments and working in a partnership can allow both parties to build trust

while maintaining a reputation as ethical and committed partners.

2.4 Outsourcing

An important part of Ulstein Shipyard is the outsourcing of different tasks to many suppliers.
Therefore, this section will be covering outsourcing.

Brandes et al. (2012) stated that the standard recipe for outsourcing, in literature and in
practice, is to keep core activities and resources in-house. For complementary resources and
capabilities, partnership relationships are recommended and for standard solutions to buy
“at arm’s length” (Cox, 1996). However, what is considered core is changing over time.
Porter (1980a, 1980 b) stated that outsourcing can also be seen as a radical contrast to the
conventional wisdom of competitive strategy since it is a way to achieve a combination of

two strategies—cost leadership and differentiation— at the same time.

2.4.1 Five Different Logics of Outsourcing

Brandes et al. (2012) described five different logics for outsourcing: cost cutting, core
competence focus, control, flexibility and access to external resources.

Brandes et al. (1997), and Lonsdale and Cox (1997) described that the first logic is cost
cutting or the lowest cost. Cost is often considered the most important criterion for an
outsourcing decision. A comparison has been made between the cost for in-house production
and external sourcing.

Williamson (1979) divided costs into production and transaction costs. From a transaction
cost perspective, the company is primarily considered a governance structure. Transaction
costs include a number of ex ante costs—such as drafting and negotiations—and ex post
costs—such as monitoring and enforcing agreements (Rindfleich and Heide, 1997).
Brandes et al. (2012) argued that a trade-off exists between transaction and production costs.
In-house control will typically involve lower transaction costs, but, at the same time, will
sacrifice the potential for economies of scale and the collective pooling of resources found
in an outsourcing/market solution.

Brandes et al. (2012) summarized from Prahalad et al. (1990), Grant (1991) and Javidan
(1998) that the second logic is based on long-term competitiveness rooted in the
corporation’s core competence. By definition, the core competence has complex and

systemic properties with tacit knowledge and competences embedded in organizational and
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cultural contexts. Organizational learning is important for the development of core
competence.
Brandes et al. (2012) also pointed out the following strategic implications of this
perspective:

1. Core competence should be kept in-house.

2. The availability of important complementary resources in partnership relationships

should be secured.

3. The supply of commodities should be done via the market mechanism (Brandes et al.,
1997; Lonsdale and Cox, 1997).

4. Outsourcing decisions might require upgrading of competence (Quinn and Hilmer,
1994; Harrison and Kelly, 1993).

Brandes et al. (2012) explained that the concept of core competence has many aspects in
common with Williamson’s concept of transaction costs. Hamel and Hene (1994) stated that
core competence is not a simple skill or asset and can range from “what one does best” to
“what the customers value the highest” (Nordigarden, 2007). Some researchers argued that
the application of a resource-based view to outsourcing has been the most vital development
during the last decade (Espino-Rodriguez and Padron-Robaina, 2006).

The third logic, control, is based on the assumption that outsourcing should be avoided in
cases where there is a high risk of supplier opportunism. A dominant supplier with unique
resources (high asset specificity) and an information advantage (information asymmetry)
might behave opportunistically (Londsale, 2001). Andersson et al. (2008) argued that a
supplier’s high prices are not only a cost problem, but the buyer could also lose control of
lead times (time-to-market and time-to-customer), quality and product development.
Brandes et al. (2012) summarized from Greaver (1999), Abrahamsson et al. (2003) and
Carlson (2005) that the fourth logic, flexibility, is important in its own right in a highly
dynamic environment. It is tempting to try to transform fixed costs into variable costs by
outsourcing, especially when companies face a need for investments in new machinery,
factories or IT systems.

Nordigarden (2007) claimed that this situation can trigger outsourcing decisions. A
combination of in-house production and outsourcing can also be a viable solution. Brandes
et al. (2012) added that a high degree of uncertainty regarding new technology could lead to

outsourcing as a firm seeks to maintain flexibility and reduce costs at the same time.
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About the fifth logic, access to superior external resource, Deavers (1997) mentioned access
to world-class competence as one of the top five reasons for outsourcing. Harrison and Kelly
(1993), Fine and Whitney (1999), and Quinn (2000) also claimed that the ability to exploit

external resources puts the management of supplier relationships into focus.
2.5 Toyota Production System and Lean Production

2.5.1 Toyota Production System

TPS was devised by Eiji Toyoda and Taiichi Ohno for the Toyota Motor Company in 1977.
TPS is the next major evolution in efficient business processes after the mass production
system invented by Henry Ford, and it has been documented, analyzed and exported to
companies across diverse industries throughout the world. Outside of Toyota, TPS is often
known as “lean” or “lean production” (Liker, 2004).

The cornerstones of the TPS (lean production) are the pull system and built-in quality; their
sustainability is ensured by kaizen activities on a daily basis. Meeting and exceeding
customers’ requirements is the task of everyone within the organization. The heart of the
TPS is delivering value by eliminating waste and ensuring an undisturbed workflow (Liker,
2004). It is also necessary to emphasize that lean is about developing and customizing
principles that are right to a specific organization (for example, a shipyard) and diligently
practicing them to achieve high performance that continues to add value to customers and

society. This, of course, means being competitive and profitable (Liker, 2004).

2.5.2 Lean Manufacturing

The story of lean begins with the TPS, developed after the Second World War by Eiji Toyoda
and Taiichi Ohno for Toyota. At that time, Toyota was a small company and needed a
production system capable of rapid changes in kinds and models (Liker and Lamb, 2000).
TPS was the next major evolution in efficient business processes after the mass production
system invented by Henry Ford, and it has been documented, analyzed and exported to
companies across diverse industries throughout the world (Liker, 2004). James Womack’s
book, entitled The Machine That Changed the World (1990), is a straightforward account of
the history of automobile manufacturing combined with a study of Japanese, American and

European automotive assembly plants. What is new is the phrase “lean manufacturing”

(Womack and Jones, 1990).
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2.5.3 Basics of Lean Manufacturing

The heart of the TPS is delivering value by eliminating waste and ensuring an undisturbed
workflow. Outside of Toyota, TPS is often known as “Lean”, “Lean Production” or “Lean
Manufacturing” (Liker, 2004). Lean manufacturing caught the imagination of
manufacturing in many countries and implementations are now commonplace. The
knowledge and experience base are expanding rapidly (Diekmann et al., 2004).

To put it simply, the main idea behind lean is to maximize customer value while minimizing
waste. The ultimate goal, which is very hard and almost impossible to achieve, is to provide
perfect value to the customer. This can be achieved by having a perfect value creation
process with zero waste (Lean Enterprise Institute, 2009). This section presents the concepts

of value and waste.

2.5.4 Lean Manufacturing Tools

One goal of our thesis is to integrate WestCoat into Ulstein Shipyard’s ETO production
networks. Our proposition to reach this goal is to implement an efficient lean tool. Using
this lean tool will help us identify the activities where waste occurs, understand the
characteristics of waste occurrences, and remove those wastes from the internal
manufacturing and external supplier contexts. This will help create opportunities for greater
integration of the supplier into the shipyard’s ETO production networks and to mitigate the
dependencies and bottlenecks that arose between WestCoat and the production networks.

Moreover, implementing those lean tools is highly relevant to answer the second question

in our thesis of how to integrate the supplier’s value stream into Ulstein Shipyard’s value

stream.

According to Monden (1993), there are three types of operations in an internal

manufacturing context that people engage in as they relate to the customer:

1) Value adding operations involve the conversion or processing of raw materials or semi-
finished products through the use of manual labor. These activities include subassembly
of parts, forging raw materials and painting body work.

2) Non-value added operations are a pure waste and involve unnecessary activities, such as
waiting time, stacking intermediate products and double handling, which should be
eliminated completely.

3) Necessary but non-value adding operations seem wasteful, but are necessary under
current operating procedures. Examples include unpacking deliveries and transferring a

tool from one hand to another. It is necessary to make major changes to the operating
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system, such as creating a new layout or arranging for suppliers to deliver unpacked

goods, in order to eliminate these types of operation.

Womack and Jones (2003) stressed that lean mainly depends on one critical starting point
called value. According to S. Tyagi et al. (2014), value can be defined only by the customer,
and it can measure the manufacturer’s efficiency when the product is delivered at a
reasonable price at an appropriate time in the right amount.

Singh and Singh (2013) stated that one of the major challenges for the manufacturing
industry is to make different products with a minimum lead time, reduced inventory and
world class quality. There is a need to help manufacturing companies to improve their
competitiveness.

In recent times, many organizations have either attempted to implement or have already
implemented lean manufacturing. Some companies have implemented a few tools,
techniques, practices and procedures of lean manufacturing, while others have implemented
a whole spectrum of lean manufacturing elements (Gurumurthy and Kodali, 2009).

The objective of lean manufacturing is to reduce waste in every part—such as human effort,
inventory, time to market and manufacturing space—to become more responsive to
customer demand while producing quality products in the most efficient and economical
manner (Womack et al., 1990).

Lean manufacturing encompasses many different strategies and activities that are familiar
to almost all industrial engineers (Braglia et al., 2006; Chitturi et al., 2007; Mahapatra and
Mohanty, 2007). In many such cases, firms have reported some benefits by applying lean
principles; however, it is apparent that there is a need to understand the entire system in
order to gain maximum benefits (Singh et al., 2010). VSM acts as an enterprise improvement
tool in lean manufacturing to assist in visualizing the entire production process, representing
both material and information flow. Many managers and researchers such as Hines et al.
(1998), Hines (1999), Abdulmalek and Rajagopal (2007), Serrano et al. (2008) and Singh et
al. (2009) applied VSM for identification and elimination of waste in production industry.

2.5 Value Stream Mapping (VSM)

Rother and Shook (1999) explained that a value stream is comprised of all activities (both
value added and non-value added required to bring a product or a group of products from

the raw material stage to the customer. According to Hines and Rich (1997), value stream
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refers only to the specific parts of the firms that actually add value to a specific product or
service under consideration.

According to Brown et al. (2014), VSM is an important tool used in lean manufacturing to
identify and visualize waste. Gurumurthy and Kodali (2010) mentioned that VSM is a
pencil-and-paper visualization tool that shows the flow of material and information as a
product makes its way through the stream.

Rother and Shook (1999) said that the ultimate goal of VSM is to identify all types of waste
in the value stream and to take steps to eliminate them by implementing a future-state value
stream that can become a reality within a short period of time. Womack and Jones (2003)
proposed five lean management principles forming the backbone of VSM:

1) Specify value for the product from the customer’s point of view.

2) ldentify the value stream and eliminate waste.

3) Make the value flow.

4) Let the customer pull (value) rather than push to customers.

5) Pursue to reach the level of perfection.

Similarly, Rother and Shook (1999) stated that four steps are involved in VSM in order to

design and introduce a lean value stream (Figure 7):

/ N arawing ﬂ
& future-state

drawing

work plan &
implementation

Initial Value Stream
Mapping Steps

Figure 7: Value stream mapping steps.

Source: Rother and Shook (1999).
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1)

2)

3)

4)

Selecting a product family by focusing on one product family from the customer end of
the value stream as the target for improvement instead of drawing all product flows
considered too complicated (Rother and Shook, 1999).

Drawing a current state map by using measurements such as cycle time, setup time and
lead time in order to examine the production floor and to analyze the complete path a
product takes through the plant according to the major processing steps, wherever
material or information flows occur (Rosentrater and Balamuralikrishna, 2006). A
current state map serves as the basis for developing the future state map.

Developing a future state map which demonstrates the output of the proposed changes
based on the gaps identified in the current state map (Tyagi et al., 2014). A future state
map is a picture of how the system should look after the inefficiencies in it have been
removed. Drawing a future state map is done by answering a set of questions on issues
related to efficiency and on technical implementation related to the use of lean tools
(Abdulmalek and Rajagopal, 2008).

Conducting a work plan to implement the future state map based on the differences
between the current and future state maps (Arbulu and Tommelein, 2002). Rother and
Shook (1999) explained that this work plan shows what plan to draw and by when,
measurable goals and clear checkpoints with real deadlines, and named reviewers
(Figure 8).
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Figure 8: Yearly value stream plan.

Source: Rother and Shook (1999).
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Before implementing the developed future state map, company has to engage a person who
will be the manager of the value stream to execute the future state map. Value stream
managers’ job is to lead the people who will operate the process in all business functions
and to be responsible for the cost, quality and delivery of the product in the current state
while mapping and leading the implementation of the future state. First, the value stream
manager has to do the following tasks:

1) Breaking implementation of the developed future state into steps:

It is not possible to implement the entire future state concept at once, as it looks at the entire
flow through the company’s facility. Therefore, they suggested dividing the company’s
future state value stream map into segments or loops.

2) Create a value stream plan:

Company’s future state map shows where to go. Rother and Shock (1999) stated that once
the value stream manager have a sense for the basic order in which he or she want to
implement the elements of expected future state vision, the value stream manager needs to
write them down as the yearly value stream plan. Additionally, the value stream manager
needs to create a yearly value stream plan that shows:

e What plan to do and when to do it?

e Set measurable goals.

e Set checkpoints with real deadlines and named reviewers.

The value stream manager can start the plan implementation by focusing on achieving
continuous improvements in loops of the developed future state value stream. Loops
improvements include: develop a continuous flow, establish a pull system and eliminate
wastes in the value stream. Figure 8 display a yearly value stream plan where the value
stream manager can set objectives, measurable goals and keep tracking of the execution of
the value stream plan. Yearly value stream plan used also as a performance indicator to
evaluate the manufacturing performance quarterly or monthly. Moreover, continuous
improvements in the process achieved through focusing on the unsuccessful objectives and
goals in the yearly value stream plan instead of focusing on the accomplished objectives and
goals.

3) Management responsibility:

Rother and Shock (1999) stated that value stream improvement is primarily a management

responsibility. Management has to understand that its role is to see the overall flow, develop
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a vision of an improved, lean flow for the future, and lead its implementation. One cannot
delegate it. He or she can ask the front lines to work on eliminating waste, but only
management has the perspective to see the total flow as it cuts across department and
functional boundaries.

Rother and Shock (1999) also stated that from the combined experience with many
companies in range of industries over the past fifteen years the following are needed:
-Constant efforts to eliminate overproduction. If one eliminates over production the system
will have great flow.

-A firm conviction that lean principles can be adapted to work in given setting, coupled with
a willingness to try, fail and learn.

In other note Rother and Shock (1999) stated that many errors simply occurred with the
territory when implementing change in long established mass production practices. If one
does it right, each approach will be nearer to the target and will add to the understanding
level. Such reiteration is a normal part of any lean implementation effort and success will be
achieved those who have the determination to personally work through the obstacles.

They also added that management needs to dedicate time and to really learn this stuff for
themselves- learn it to the point that the can actually teach it. Then they need to teach it. Not
primarily in the classroom (although there is a place for that), but in their daily interactions
with their staff. At whatever level, from CEO to plant floor supervisor, the words and deeds
of managers must be pushing the creation of a lean value stream. It simply will not work if
it is relegated to a few minutes at the weekly staff meeting. It is got to be part and parcel of
every day’s activities. Practice the mapping concept presented here to the point that it
becomes an instinctive means of communication.

Rother and Shock (1999) also added that one will need a way to get people to follow his or
her lead, without always waiting for ones to lead them. Begin by focusing ones organization
on a relatively small number of specific target (e.g. manage by value stream maps). One may
recognize this as policy deployment. They also added that eventually, one should evolve to
policy management, which is much more dynamic process where lower levels of the
organization take part in formulating policy as well as carrying it out. As you learn
organization matures, you will find the policy begins to emerge from interactions between
levels of the organization, rather than simply emanating from above to be deployed by
below.

Rother and Shock (1999) urged executioners that lean promotion group has to be actually

on the plant floor. This team has to be involved in leading the changes, embracing a “hands
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on” approach to problem solving, while paying attention to the actual needs of the
organization and customers. They added that the only way to learn lean methods is to apply
the techniques hands on with a bit of coaching.

Finally, they added that lean value stream must be developed with respect for people.
However, respect for people should not be confused with respect for old habits. Developing
lean value streams can be hard work, often with one-step back for every two forward.
Developing a lean value stream exposes sources of waste, which means that people in all
business may have to change habits. They believed that every management and employee
has a role to play in lean implementation, and that everyone should feel a benefit from it.
These benefits can come in many forms: increased competitiveness of the company, a better
working environment, greater trust between management and employees and not least a

sense of accomplishment in serving customer.

2.6.1Value Stream Mapping Tools

According to Hines and Rich (1997), several authors—Ilike New (1993), and Jessop and
Jones (1995)—have developed individual tools to understand the value stream. Hines and
Rich (1997) argued that those authors viewed their creations as the answer rather than as a
part of a jigsaw. Moreover, Hines and Rich (1997) claimed that the tools developed by those
authors do not fit well with the more cross-functional toolbox required by today’s best
companies. Therefore, Hines and Rich (1997) constructed a typology of seven new tools in
terms of the seven wastes in the TPS—over production, waiting, transport, inappropriate
processing, unnecessary inventory, unnecessary motion and defects—to allow for an

effective application of subsets of the complete suite of tools.
The value stream tools are:

Process activity mapping.

A supply chain response matrix.
Production variety funnel.
Quiality filter mapping.

Demand amplification mapping.

A decision point analysis.

N o g~ w D E

A physical structure.
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Hines and Rich (1997) highlighted the importance of the mapping process, saying a
researcher will be able to utilize the benefits associated with each tool in order to conduct a
more detailed analysis of the value stream with a view to its improvement. They drew a table
from a variety of origins where the tools are correlated with the seven types of wastes and
they suggested that, in order to make improvements in the supply chain, an outline
understanding of the particular wastes to be reduced must be gained before any mapping

activity takes place. This is depicted in Table 4.

Table 4: Seven value stream mapping tools.

Source: “The seven value stream mapping tools” (Hines and Rich, 1997).

Wastes / Mapping Tools
Structure Process Supply Chain . Cuality Diemand Drecision Physical Structure
Activity Response Q{;::Ecul?::nml Filter Amplification | Point (a) Volume
Mapping Mlatrix i Mapping Mapping Analysis (b)) Value
Crrerproduction | L M L M M
Time Waiting H H L M M
Transport H L
]napprnlpnalu H M L L
Processing
Linneoessry M H M H M L
Inventory
Unnecessary
Motion H L
Product Defects L H
Overall
b
Structure L L M L H M H
Time Efficient
. Industrial i . Crperations o Systems Consumer o
Origin of Tool Engincering |I._o|11i|:lnj_z.?mnf Management New Tool Crhmamics Response New Taol
Oglstes Logistics
Motes: H = High correlation and usefulness
M = Medium correlation and usefulness
L = Low correlation and usefulness

Hines and Rich (1997) suggested using a process activity mapping tool drawn from the
industrial engineering origin in order to map the value stream. Process activity mapping
originates from industrial engineering, which adjusts several techniques in order to eliminate
wastes at the work place, inconsistencies and irrationalities. Furthermore, industrial
engineering techniques provide high quality goods and accelerated cheap services.
According to Hines and Rich (1997), there are five stages for the process activity mapping
approach:

1) Studying the flow of processes.

2) ldentifying the wastes.

3) A more efficient sequence for the rearrangement of the process to be considered.

4) A better flow manner, including the varied flow layout or transport routing to be

considered.
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5) Ensure that everything that is being done in each stage is necessary and understanding
the consequences of removing the superfluous tasks to be considered.

Simply, according to Hines and Rich (1997), the process activity mapping tool includes the

following steps:

1) Conducting a preliminary analysis of the undertaken process.

2) Recording the details of all the required items in each process.

The result of conducting those steps is explained in a map for the process under consideration

in Table 5.

Table 5: Process activity mapping.

Source: Hines and Rich (1997).
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The basis of this approach is, therefore, to try and eliminate activities that are unnecessary,
simplify others, combine yet others and seek sequence changes that will reduce waste.
Afterwards, a calculation and recording can be done for the total distance moved, the time
taken and the involved people.

The completed diagram (Table 5) could be used as a basis to conduct further analyses and
subsequent improvements by using the 5W1H technique. The 5W1H technique asks

questions such as:
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1) What is the activity to be executed?

2) Who is responsible to execute this activity?

3) How the activity will be executed?

4) Where the activity should be executed?

5) When should the activity be executed?

According to Shingo (1988), why an element does not comprise a specific phenomenon is a
question that must be asked about the other five elements in pursuit of the purposes.
Moreover, he stated that one must ask, “Why is what being selected as the problem?”” and
“Why is who doing it?”” When a problem arises, it should be viewed in terms of its five
components: what, who, how, where and when. The question why should then be asked about

each of the components.
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Figure 9: Five elements of production 5W1H.

Source: Retrieved from Shingo (1988).

2.7 Lean Construction

Even though lean production was highly successful in the car manufacturing industry, many
believed that it would not be applicable to the construction industry. The construction
industry is compared to the car industry which is highly dynamic and complex. The

construction industry operates in a highly uncertain environment. Furthermore, the industry
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has substantial schedule and time pressures which makes it fundamentally different from the

car industry (Dugnas and Oterhals, 2008).

2.7.1 Lean Construction Principles

In various subfields of the new production philosophy, a number of heuristic principles for
flow process design, control and improvement have evolved. There is ample evidence that
the efficiency of flow processes in production activities can be considerably and rapidly
improved through those principles (Koskela, 1992). The principles are believed to be crucial
to lean construction. However, most of them also apply to lean manufacturing (Koskela,
2000). Koskela added that in general, the principles are applicable to both the total flow
process and its sub-processes. In addition, the principles implicitly define flow process
problems, such as complexity, in either transparency or segmented control. The principles
are presented below.

1. Meeting the requirements of the customer.

2. Reducing non-value adding activities.

3. Reducing cycle time.

4. Reducing variability.

5. Increasing flexibility.

6. Increasing transparency.

It is also necessary to emphasize that lean is about developing and customizing principles
that are right for each specific organization and diligently practicing them to achieve a high

performance that continues to add value to customers and society (J.K. Liker, 2004).

2.8 Lean Shipbuilding

Dugnas and Oterhals (2008) said that the worldwide research in this area is limited. First,
such limitation is due to the fact that lean shipbuilding is actually quite similar to lean
construction. Second, the term itself has yet to become a concept with a solid theoretical
base. They primarily discussed Norwegian shipyards.

The shipbuilding industry in Norway bases its production on different phases due to specific
competition conditions. The key trend now is to outsource the hull fabrication and primary
outfitting to low-cost countries. The remaining work is done at outfitting yards in Norway.
Hence, there are usually four key production phases (Dugnas and Oterhals, 2008):

1. Hull fabrication.

2. Primary outfitting.
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3. Final outfitting.

4. Testing.

Within the lean shipbuilding program, the concept of project logistics is understood as the
flow of parts and components within a shipyard facility. The focus is on the optimization of
internal logistics by analyzing and modeling transportation time and equipment,
prefabrication and assembly time, facility layout, and storage of parts and components.
Simplification, visualization and information flow are the key words here (Dugnas and
Oterhals, 2008).

Dugnas and Oterhals (2008) also said that while project logistics is dealing with internal
issues, phase-based project management has a wider scope and mainly addresses the project
(construction) activities carried out in later project phases than initially planned. Keeping in
mind the complexity of such one-of-a-kind projects that contain thousands of work
packages, the lack of control of phases and their transition pose a significant threat. In the
Norwegian shipbuilding context, this means project cost, disruption of workflow and
planned work sequence, and overburdening of the workforce, which, ultimately, can result
in the delayed delivery of the final product. Global supply chains make the situation even

more complex.

2.9 Lean Shipbuilding in Ulstein Shipyard

According to Oterhals and Guvag (2014), Ulstein Shipyard is developing a new concept for
shipbuilding, i.e., project-based production. The concept is intended to reduce the
throughput time for vessels under construction by focusing on everything which is not
conducive to creating value, production and adjacent features.

The concept has the following four basic elements:

1. A systematic analysis and measurements of the main processes (and in relation to
production).

2. Continuous improvements.

3. Involvement of employees.

4. Organizational learning.

The aim of the project has been to raise productivity and lower production costs by
developing and adopting methods that contribute to increasing the reliability and
predictability of construction projects.

It is focused on two overarching issues:
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2.9.1 Project Logistics

The term project logistics has been introduced as part of the concept. Project-based
production has its own logistics requiring specific adaptations that relate to purely physical

conditions and organizational conditions seen from a value chain perspective.

2.9.2 Social Logistics

The term social logistics has been used actively in the change process to focus on the social
interaction within this type of production—primOarily, the inter-dependence that exists
between activities, disciplines and functions (both directly related to production and adjacent

features).

2.10 Summary of the Literature Review
This chapter was started with the discussion on the concept of the Total Cycle Time (TCT)

and its different perspectives. Afterwards, the TCT was connected with the concept of ETO
to explore whether time compression is possible in ETO. Subsequently, ETO is integrated
with the supply chain process where there is a presence of a buyer-supplier relationship,
relationship norms and dependence, assertiveness and cooperativeness in managerial
decision-making, and complexity of trust in a buyer-supplier relationship. Finally, lean
construction principles, and lean manufacturing tools are discussed followed by an analysis
on VSM.
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3.0 Research Methodology

This chapter will elaborate the research methodology and research design. Initially, the
research design will be explained. After that a brief discussion will be presented on case
study research method, case study type and action research. Finally, different types of
relevant data collection methods and the types of data that were collected for this thesis will

be discussed.

3.1 Research design
Research design can be defined as “a logical plan for getting from here to there, where here

may be designed as the initial set of questions to be answered, and there is some set of
conclusions (answers) about these questions” (Yin, 2009, p. 26). The purpose of using
research design is to avoid a situation where the evidences do not address the initial research

questions. According to Yin (2009) there are five main components of research design:

3.1.1 Study questions:
Study questions indicate what type of research should be used in the study. The main

objective is to describe the study questions and their purpose. Relevant research strategy
questions starts with, who, what, and where query. Similarly, the typical case study questions

start with how and why query.

3.1.2 Study propositions:
A study proposition gives the direction from where the research should be started on top of

its general study questions. However, Baxter and Jack (2008) argued that because of
researchers lack of experience, knowledge or information, proposition cannot be presented
in an exploratory case study. According to Yin (2009) some studies may have a legitimate

reason for not having any propositions.

3.1.3 Unit of analysis:
An important feature of research design is choosing the unit of analysis. The unit of analysis

can be a company, an individual person, an event or an entity (Yin, 2009). Similarly, case
studies have also been done about decisions, programs, the implementation process, and
organizational change. Therefore, in this study, unit of analysis is total cycle time
compression.

According to Voss et al., (2002), there is no clear definition of what is a single case or unit

of analysis. Single case sometimes involve to the study of several contexts within the case
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(Mukherjee et al., 2000). This is indicated in the research questions in which identifying the
root cause of time waste and integrating the VSM of the buyer and the supplier are the key

factors.

3.1.4 Linking data to propositions:
There are different ways of data interpretations. One way of interpreting the findings is

using statistical data. It can also be done comparing other explanations of previous research
in similar studies. However, sometimes these techniques might not support current

explanation for the desired result.

3.1.5 Criteria for interpreting a study’s findings:
This can be statistical criteria, but it can also be about identifying and discussing other

explanations that do not support explanation for the results. According to Ellram (1996),
research methodologies can be classified as, “according to the type of data used and the type
of analysis performed on the data”. The type of data can be divided into two categories,
either empirical or modelled. Empirical data is often gathered for analysis from the real
world, often via case studies and surveys. The data can also be modelled, where either
hypothetical or real world data is manipulated by a model (Ellram, 1996). The following
figure 10 shows classification of research methodologies based on the type of data and type

of analysis:

Types of Analysis*

Primarily Quantitative Primarily Qualitative
Survey data, secondary data, in | Case studies, participant
conjunction with statistical observation, ethnography
- analysis suchas: Characterized by.
g factor analysis limited statistical analysis,
S E cluster analysis often non-parametric
e discriminant analysis
o
Y
E: ¢ simulation e simulation
g ¢ lincar programming ¢ role playing
-g * mathematical
= programming

* decision analysis

Figure 10: Basic research design.
Source: Ellram (1996).

The research design in this study can be classified as empirical, since the study is of a real

life company. The empirical study uses primarily qualitative analysis through a case study
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of the company. According to Ellram (1996) qualitative results are often presented verbally

to create an understanding of relationships or complex interactions.

3.2 Case study as a research method
Using case studies as a research method remains one of the most challenging social science

endeavors (Yin, 2009). However, the choice of making case study or not depends on the
research questions at a great extent. The more the research questions seek to explain the
contemporary circumstances; how and why this particular social phenomenon works; the
more the case study method is relevant. Similarly, this particular study is a case study. The
choice of the research questions seek to explain some contemporary circumstances of an
empirical problem.

There are many different aspects of research based case studies. Case study research has
several advantages. Voss et al. (2002), argued that unrestrained by the rigid limits of
questionnaires and models, a case study can lead to new and creative insights. They
suggested that this insights can help to build new theory with valid and strong background.
In a case study some different aspects can be studied.

Moreover, the ‘why’ kind question gives better understandings of the nature and complexity
of the complete aspect (Meredith, 1998). Yin (2009), argued that the examination of a case
research data is most often conducted within the context of its use. It means within the
situation in which the activity takes place (Zaidah, 2007).

On the contrary, there are several challenges in conducting a case study research. According
to Voss et al. (2002), case study research is time consuming, it needs skilled interviewers. It
was believed that there may have fair skills, if not very good skill to conduct an interview.
Moreover, intensive care is needed to draw generalizable conclusion in ensuring rigorous
research. There are chances of making mistakes or drawing erroneous conclusion.
Additionally, direct observations are used to conduct case research. Direct observations need
access to the phenomenon being studied which is time consuming.

3.3 Case study type and case selection
There are several categories of case studies existing in different literatures. Yin (2009)

mentioned three categories of case studies. These are exploratory, descriptive and
explanatory. Yin (2009) further distinguished among single, holistic and multiple-case
studies. Stake (1995) categorized case studies as intrinsic, instrumental, or collective.
McDonough and McDonough (1997) categorized case study as interpretive and evaluative.

This case study is an exploratory case study.
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3.3.1 Exploratory case study
An exploratory case study explores a phenomenon through the data, which serves as a point

of interest of the researcher (Zaidah, 2007). According to Yin (2009) exploratory case study
is conducted to those situation where the phenomenon is evaluated has no clear, single set
of outcomes. One of the advantages of exploratory case study is it narrows down the scope
of investigation.

An exploratory case study should be preceded by statements about what is to be explored,
the purpose of the exploration, and the criteria by which the exploration will be judged
successfully. The SMARTprod project is conducted with the greater goal of bringing
efficiency in Ulstein shipbuilding. This case study explored the tactics to compress the total
cycle time. The purpose of the exploration is to compress total cycle time and integrate the
value stream of a key supplier into Usltein shipyard value stream. The criteria to be judged

for these case study have been discussed in literature review.

3.4 Action Research
In this thesis a real-life situation has been discussed, and an appropriate research

methodology for this case has been described. Action research is an integration of research
and action in several cycles of data collection, analysis and interpretation, planning and
introduction of action strategies, and evaluation of these strategies through further data
collection. The process continues in the same way into another cycle, and the series of cycles
is stopped when someone decides to stop it, and then the final results may be seen and
presented (Somekh, 2005). As more such action cycles are determined, new information will
be discovered and new constraints will emerge (Coghlan and Brannick, 2010). One main
aspect of action research is the close co-operation between the researchers and the
practitioners in a company who seek to solve a problem. According to Denscombe (2007),
this gives a greater appreciation and respect for the knowledge possessed by the
practitioners. The relationship between researchers and practitioners may also provide the
project with valuable knowledge about understanding the situation and the workplace. This
is the information that normally could be difficult to obtain with traditional researchers from
outside (Somekh, 2005). This study has been conducted with close co-operation with
company personnel of both the buyer and a key supplier. Both of the authors of this thesis
were attached in Ulstein Shipyard for one week. The research has been evolved continuously
through discussions and co-operation with key personnel of both Ulstein Shipyard and the

key supplier company. As action research applies the existing knowledge to the situation
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which is being studied, the aim is both to solve a practical problem and to build upon the
existing knowledge through using data from the real-life situation in a particular field of
study (Coghlan and Brannick, 2010 and Somekh, 2005). This is also the goal in this case as
works have been done with shipyard company and supplier company to come up with
solutions of practical problems as well as writing a thesis based on a theoretical framework.
One of the advantages of action research as a method, as described by Denscombe (2007),
is that one solves a practical problem where the results of the research are transferred into
practice. Also, the participation of practitioners in the research can “democratize the research
process” (Denscombe, 2007, p. 131). However, there are also some disadvantages. Using
action research means that there will be some extra work for the practitioners, as they are to
take part in the research. Further, the research is constrained by what is allowed and ethical
in the workplace setting being studied. It is also more difficult to be impartial for the

researcher in the approach to research (Denscombe, 2007).

3.5 Data collection
Data collection can be divided into two categories. The data can either be primary or

secondary. Hox and Boeije (2005, p. 593) define primary data as “data that are collected for
a specific research problem at hand, using procedures that fit the research problem best.”
They define secondary data as “data originally collected for a different purpose and reused
for another research question”. Primary data can be classified as qualitative or quantitative
data. Qualitative data involve understanding of the complexity and context of the research
problem. The qualitative data often consist of text, while quantitative data are described
numerically (Hox and Boeije, 2005). Figure 11 presents a list of methods to collect both

quantitative and qualitative primary data.

Solicited Spontaneous
Quantitative Experiment (Passive) observation
Interview survey Monitoring
Mail survey Administrative records
Structured diary (e.g., statistical records,
Web survey databases, Internet
archives)
Qualitative  Open interview (Participant) observation
Focus group Existing records (e.g.,

Unstructured diary  ego-documents, images,
sounds, news archives)

Figure 11: Primary data.

Source: Hox and Boeije (2005).
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Yin (2009) identifies six sources of evidence that are most commonly used in case studies.
None of the six sources have a complete advantage over the other sources. The six sources
of evidence are:

1. Documentation.

2. Archival records.

3. Interviews.

4. Direct observations.

5. Participant observation.

6. Physical artefacts.

In this case study, several of the six sources were used to gather information. The sources
of evidence that are used in this case will be presented briefly in following section preceded

by a brief discussion on interview and direct observations.

3.5.1 Interview
Interview is a useful method for data collection. Interviews used in case studies are normally

more guided conversations than structured queries. It is vital to ask questions in a manner
that provides the needed information, but the questions should at the same time be reasonable
and easy to answer for the interviewee. Different types of interviews are in-depth-, focused-,
and survey (more structured) interviews (Yin, 2009).

In an in-depth interview the interviewer can ask about facts as well as the interviewee’s
opinion on a subject. The interviewee may also be encouraged to come up with propositions
that may be basis for further exploration. From such an interview the interviewer may also
get suggestions on other sources of information.

Sometimes the interviewee will have the role of an informant rather than a respondent, which
is important to have in a case study. An in-depth interview may take place over several
meetings within a time period. The interview may still contain open ended questions and be
more like a conversation, but it follows more strictly a predefined set of questions. Survey
interviews follow more structured and survey-like questions. This type of interview is
mainly used to collect quantitative data in a case study and are analyzed as a regular survey
(Yin, 2009).

Ellram (1996) separates the interview technique into unstructured, semi-structured and
structured interviews. Unstructured interviews are conversational, while structured

interviews may be in the form of a questionnaire.
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Using interviews when collecting data can have several strengths and weaknesses.
Interviews can be targeted and the interviewer can focus his or her questions according to
what he or she wants to find out. Also interviews can be insightful and give the interviewer
information and explanations from the interviewee (Yin, 2009).

Several weaknesses can also be mentioned about interviews as a data collection method. If
the questions are not well formulated, the resulting information will not be as good as it
could have been. Also the person being interviewed may provide inaccurate information due
to poor recall. Another weakness is that the person being interviewed may be affected by the

interviewer and answer what the interviewer wants to hear (Yin, 2009).

3.5.2 Direct observations
Direct observations may be useful to provide additional information about the topic. Direct

observations can be both formal and casual data collection activities. Formal observations
can be conducted to observe meetings, factory work and so on. Observations are made
throughout the field visit, for example in connection with an interview or other data
collection methods. These kinds of observations are more casual. The reliability of the

observations increases with the number of observers (Yin, 2009).

3.5.3 Primary data collection through observations and interviews
The primary data collection in this case study has been done in several ways. First, it has

been started with participants’ observations. However, direct observations needs a longer
time compared with secondary data. Moreover, Yin (2009) argued that the situation might
also be affected by the fact that it is being observed, and it may therefore proceed differently.
Correspondingly, in this study direct observations were followed to some extent.

To gather primary data, interviews have been done with some Ulstein and WestCoat
managements. Hartley (2004) suggested that the first strategy in collecting data should be to
get a general overview of the structure and functioning of the organization. In the interviews
the authors learnt something of the history and present functioning of the organizations.
Another valuable aspect in this was to walk around the organization observing the work flow
and the work being undertaken. In the initial phase of the research an interview was held
with shipyard’s planning management department guided by thesis supervisor. These
interviews were helpful to gain an insight into the history and the current state of the
Norwegian ship industry and how the shipbuilding process is.

After developing an initial theoretical framework for which the interview guide was based

on, a second interview round was done where a guided tour was taken in piping department
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followed by interview with shipyard’s planning management team and coordinator. The
reason for this interview round was to get a clear and better idea of work processes are, and
the continuing relationship.

In the third round, the authors were attached in shipyard for five days. They interviewed ship
planners, ship planning head, last planning coordinator, supplier head and supplier
supervisor. In addition, a guided tour led by Ulstein coordinator gave an extensive idea about
how the activities are being taken place. All these interviews and guided tour were recorded
as formal interviews. These interviews were based on complete theoretical framework of
this thesis, and to get more information around the relationships in regards to the theoretical
framework.

Additionally, it was also intended to dig deeper to explore the interesting points discovered
in the previous round. The last round of interviews were more in-depth than the previous
ones and went more into the specifics of the relationship to see what works well, what does

not work and what could have been better.

3.5.4 Secondary data
Hox and Boeije (2005, p. 593) defined secondary data as the “data originally collected for a

different purpose and reused for another research question”. Similarly, there are some
strengths and weaknesses associated with secondary data collection. Secondary data can be
less time consuming and mostly less expensive compared with primary data.

However, associating with a particular research area might be difficult as it had been done
targeting other research objectives. Additionally, Hox and Boeije (2005) argued that it is
important to be able to evaluate the quality of the retrieved data. Similarly, in the case of the
qualitative data for this study, several sources were used to obtain information. These
sources included the websites of Ulstein Shipyard, WestCoat and other maritime-related
entities. Additional secondary material was gathered from different interviews.

These were information on internal presentations of the company, job descriptions and
visual images from selected pages in different information systems. Moreover, the
quantitative data collected from the company was fully based on the data given by its
management. These were the actual and planned timelines of activities and the deviations
from them of the shipyard and its supplier. In addition to this, a large part of the secondary
data was collected and obtained by searching in relevant literature and recent academic

journals, PhD, master thesis and different websites.
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3.6 Research methodology summary

This research methodology chapter has given a direction on the methodology of conducting
this thesis. The discussion has been started with a brief description on research design and
its components. Thereafter the main frame of this study has been discussed.

This research is an explorative case study conducted on a shipyard and its key supplier. This
case study has analyzed a real life situation where researchers worked with close cooperation
of company personnel and tried to come up solution with existing problem. Therefore, this
research has been conducted in the frame of action research. Finally a brief discussion on

different data collection method were discussed.
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4.0 Case Study Findings

Based on the findings from the interviews, this chapter illustrates the involvement of one

key supplier named WestCoat into Ulstein project phases alongside with focusing on the

problems that occurred in the project outfitting phase. Project problems in the outfitting

phase were observed and investigated from two perspectives. The first perspective was from

Ulstein Shipyard and the next one is WestCoat perspective. Then an explanation has been

provided about the information flow in the project outfitting phase accompanied with

clarification of the causes of information flow gap in the outfitting phase. Afterwards, this

chapter sums up with mentioning the process flow of WestCoat alongside with detailed

explanation for their tasks in the project. Finally, case study findings from this chapter have

been summarized and gathered in figure 12 and figure 13 which shows the findings from
Ulstein Shipyard and WestCoat.
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Figure 12: Project phases of ULSTEIN SX 121 subsea ship.

Source: Retrieved from Ulstein Synergi system (2015).
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Figure 13: Involvement of WestCoat into the project phases of ULSTEIN SX 12.

Source: Retrieved from Ulstein Synergi system (2015).

4.1 Presale and project planning phases:

According to the WestCoat management (personal communication, March 24, 2015)*
WestCoat was involved in the Ulstein project from the presale phase, when the prices for a
new ship were calculated. Moreover, they mentioned that WestCoat was included in the
planning phase of the project because the shipyard did not have its own painting department.
The information decoupling point in the project is located at this phase as it is the furthest
point in which information on real, final demand reaches.

WestCoat had a framework agreement for three years with fixed prices including a square
meter price for finished work and an hourly price for reworks caused by other suppliers, they
stated. Based on the fixed per-square-meter prices, WestCoat and Ulstein Shipyard
discussed and confirmed the area (in square meters) required to work on Ulstein project
based on its design sketches. The shipyard’s relevant departments such as planning and
operations, later discussed the project plan of the ship with WestCoat.

Figure 14 illustrates the tasks for the participants involved in planning, coordinating,
supervising and performing WestCoat tasks in Ulstein project. The project planners at
Ulstein Shipyard set up a proposal plan for the painting work followed by verifying and
setting dates for the plans proposed by the leading coordinator at the shipyard. Subsequently,
the project planners distributed the plan to all the production coordinators at the shipyard

and asked them for their feedback on the proposal in order to either confirm or modify it.

L An interview and personal communication with the WestCoat management, March 25, 2015.
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Figure 14: Current tasks & information flow between Ulstein Shipyard and WestCoat.

Source: Retrieved from Ulstein Shipyard planning department (Personal communication, March 25, 2015).2

This stage is followed by setting up of an internal discipline control through the help of a
Synergi system. Ulstein Shipyard used the Synergi system to monitor WestCoat deviations
between the settled plan tasks and the actual execution of those tasks. Alongside, it used a
key performance indicator, called the “healthy seven”, in the outfitting phase. This key
performance indicator covered several elements such as: tools, documentation, resources,
areas, previous work, material and causes.

The function of the “healthy seven” was to track and understand which of its elements caused
the project plan deviations. Ulstein Shipyard controlled WestCoat’s tasks in the ship by

using the Synergi system and the key performance indicator.

2 An interview and personal communication with the Ulstein Shipyard planning department, March 24, 2015.
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According to respondent from Ulstein planning department (personal communication,
March 25, 2015) ® each work discipline in the shipyard had a production coordinator
responsible for verifying the proposed plans from the project planners, giving the planners
feedback about the plans before confirming them and managing the plan tasks with the

corresponding supplier.

4.2 Outfitting phase:

After the project plans for sandblasting, treating and painting had been settled, WestCoat
was not involved in remaining project phases until the aft-ship had arrived at the Ulstein hull
yard. Then, WestCoat came in again in the outfitting phase. In this phase, WestCoat was
largely involved and participated in the weekly meetings with other work disciplines.
According to Ulstein planning department (Personal communication, March 25, 2015) “ all
weekly meeting participants such as: the shipyard’s project planner and the leading/project
coordinator, WestCoat project supervisors (or foreman in Ulstein Shipyard’s terms) from
different disciplines and other subcontractors- gathered with one perspective in the Synergi
system, and the participants came up with an agreement about weekly dates and activities.
Moreover, it has been stated that the suppliers attended weekly meetings with their own
supervisor (foreman) in the outfitting phase. They went through the previous week’s plan to
check if they followed the schedule from the previous week’s meeting, and modified the
current plan in case of delays from the previous week. Additionally, the project coordinators
from Ulstein Shipyard attended weekly meetings without being prepared about the issues
they were supposed to discuss during the meeting with adequate preparations. On the
contrary, WestCoat management (personal communication, March 24, 2015)° stated that the
last planner tool which used during the weekly meeting to control and monitor the execution
of the project plan tasks was not utilized efficiently, primarily because of lack of the project
plan commitments and giving inaccurate feedback from Ulstein planning department.
After this weekly meeting, the project plan for WestCoat tasks was preliminary settled and
the project plan considered “alive”. On the contrary, there was another periodical meeting
for the whole project (mentioned in figure 14), including all the concerned departments and
staff from Ulstein Shipyard. Generally, this periodical meeting takes place every 6/8 weeks,

where Ulstein’s project manager, project planners, leading coordinator, all the production

3 An interview and personal communication with Ulstein planning department, March 25, 2015.
4 An interview and personal communication with Ulstein planning department, March 25, 2015.
5 An interview and personal communications with WestCoat management, March 24, 2015.
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coordinator and technical departments attends. Meanwhile, Ulstein’s suppliers were not
attending on this periodical meeting as showed in figure 15, but their coordinators from
Ulstein Shipyard attends.

In the periodical project meeting, they discuss and make plans for the next six or eight weeks
accompanied by the weekly plans. The material de-coupling point comes at this phase where
Ulstein Shipyard supplies WestCoat with the required material to conduct their tasks. Each
task in the outfitting phase took place according to the shipyard’s project plan; WestCoat
started its tasks of sandblasting, treating and painting several steel blocks, units, tanks, areas
and rooms once the aft-ship had arrived at the hull yard. After WestCoat finished one task,
other suppliers started their assigned tasks in the outfitting phase. For instance, the WestCoat
task of painting the engine room was followed by another supplier installing pipes and pipes
supporters. One respondent from Ulstein Shipyard (personal communication, March 25,
2015) © stated that the causes of the problems in the outfitting phase occurred for several
reasons. First and second reasons occurred within Ulstein Shipyard (the shipyard could

control it), the other reasons occurred externally (the shipyard could not control it).

4.2.1 Problems in the project outfitting phase:
Reasons for the problems in the project outfitting phase have been observed and investigated

from two perspectives, namely Ulstein Shipyard and WestCoat. The following section

shows those perspectives respectively:

4.2.1.1 Ulstein Shipyard perspective

4.2.1.1.1 First reason
The first was a lack of vision on the part of the Ulstein Shipyard project planner about the

inter-dependencies between its suppliers when they executed their project plan tasks. The
planners did not take into account the inter-dependencies when creating the project plan.
Those inter-dependencies caused deviations and delays.

Ulstein’s respondent described the situation through different examples. First, when
WestCoat finished its assigned tasks in the engine room, another supplier installed the pipes
and the supporters to hold up the pipes in the engine room. Installing the supporters required
welding them to the floor of the engine room which caused burning marks that damaged the
painting of the tanks that located under the engine room. Therefore, the finished work on

those tanks had to be repeated. Subsequently, the project plan time to finish this task

& An interview and personal communication with Ulstein Shipyard respondent, March 25, 2015.

55



increased significantly, additionally causing a monitoring problem in the Synergi system. In

the feedback, the project coordinator said that the tasks were complete but they weren’t.

4.2.1.1.2 Second reason
After WestCoat finished its tasks in the cargo room, it found out that it had yet to install steel

parts on the walls of some areas in the cargo room for use as equipment holders (fire

extinguishers). These necessary steel works damaged the painting of the cargo room, and,

therefore, WestCoat had to partially repeat its tasks in the cargo room. Those real examples

of inter-dependencies, between the suppliers while they were performing their tasks, gave

an exploratory notion about the nature of wastes that occurred during the outfitting phase.

Those wastes were:

1) Waste of time: Waste of time created a deviation in the project plan tasks and extended
the lead-time to finish the assigned tasks.

2) Waste of material: Repeating the assigned tasks and using additional material in the tasks
already done.

3) Another kind of waste: This caused by extra cleaning services carried out due to the
repetition of the assigned tasks done before.

Additionally, the inter-dependencies negatively influenced the execution of the next

assigned tasks in the project plan.

4.2.1.1.3 Third reason
The execution of the project plan tasks stopped due to unfavorable weather conditions.

Weather conditions affected the execution of some tasks in the project plan (i.e. the painting
task) causing deviations and delays.

The workers stopped their painting task when it was raining and when the humidity was
higher than 85 degree. One respondent from Ulstein Shipyard claimed that the planning
department was not successful to consider these unfavorable weather conditions although it

was the unit’s responsibility to do so during the creation of the plan.

4.2.1.1.4 Forth reason
The overall pipes and other ship installments became more complicated in the current times

compared to five years ago.

4.2.1.1.5 Fifth reason
There was a serious communication gap as a result of language barriers (i.e. Romanians and

Polish workers), causing misunderstandings and delays in the execution of the assigned
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tasks. This communication gap took place when the shipyard’s project coordinator asked
WestCoat workers to perform certain tasks according to the project plan. Later, when the
coordinator carried out an inspection for WestCoat’s workers to check if they had finished
their tasks, he found out that they were incomplete due to misunderstandings and language
barriers.

Therefore, Ulstein Shipyard and WestCoat conducted weekly meetings to monitor and solve
the problems and deficiencies arising from such inter-dependencies. They then modified
the plan for the following week to shift the delays that could affect other assigned tasks in

the project plan.

4.2.1.2 WestCoat perspective
WestCoat as mentioned, was paid a fixed per-square-meter price for the finished work along

with an hourly price for the rework resulting from other suppliers. In case of the delays
caused by other suppliers, that prevented WestCoat to start its planned task in one area,
WestCoat shifted its workers to execute another task in a different area until the other
suppliers had finished their work.

It has been claimed by WestCoat’s respondent that the supplier did not profit when it had to
re-execute tasks as a result of other suppliers. On the contrary, one respondent from Ulstein
planning department (Personal communication, January 21, 2015)" mentioned that it was
profitable for the suppliers to re-execute tasks. Therefore, WestCoat claims about non-
profitability contradicted with Ulstein Shipyard’s perception.

Moreover, it has been stated by one respondent from WestCoat management (personal
communication, March 24, 2015)® that its performance level in tasks such as sandblasting,
treating and painting was not the same compared to the level five years ago for the following

reasons.

4.2.1.2.1 First reason
The project plan from the shipyard regarding WestCoat’s painting tasks was not transparent

and mismatched with contract agreements in certain circumstances.

4.2.1.2.2 Second reason
Controlling and monitoring WestCoat’s tasks by the shipyard were not precise or accurate

due to the lack of information flow integration between both sides.

” An interview and personal communication with Ulstein planning department, March 25, 2015.
8 An interview and personal communications with WestCoat management, March 24, 2015.
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4.2.1.2.3 Third reason
Ulstein Shipyard’s assigned unplanned tasks to WestCoat were not included in their

contract.

4.2.1.2.4 Forth reason
WestCoat was considered neither an internal nor an external part of the shipyard.

4.2.1.2.5 Fifth reason
WestCoat used 15 percent additional workforce to cover the deviations from the project

plan. Consequently, the total cost of workers increased by 5-10percent. In addition, the extra
workers were not highly skilled and efficient enough compared to the original workers.
Therefore, there were variations in both the number of workers and their performance in the
assigned tasks, and their efficiency in using the material to perform those tasks.

4.2.2 Information flow in the outfitting phase:

It has been demonstrated by one respondent from Ulstein Shipyard that the information flow
regarding the requirements of WestCoat’s tasks started from WestCoat workers and went
through its supervisors (foremen in Ulstein’s terms) to the Ulstein Shipyard project
coordinator and was finally delivered to the Ulstein Shipyard project planner ( figure 15).

It was thought by Ulstein Shipyard respondent that it was not an efficient way to transfer the
information regarding the project plan task requirements. Ulstein Shipyard’s respondent
recommended that it would be more efficient if the planners physically observed the work
site (outfitting phase) to understand the inter-dependencies between the suppliers regarding
performing their tasks, the requirements of the supplier’s tasks and the chronological

arrangement of the suppliers tasks in the project plan.

4.2.2.1 Causes of information flow gap in the outfitting phase
Ulstein Shipyard uses the Synergi system to plan, execute, and monitor the project plan

tasks, while WestCoat doesn’t use the same system to handle its work tasks. Therefore, there
was an information flow gap, which caused misunderstandings, wrong orders and a lack of
transparency. One respondent from Ulstein Shipyard’s planning department clarified that
WestCoat was not using the same operating system as the shipyard. The main reason was
the high investment costs involved in purchasing and installing Synergi system into
WestCoat. Ulstein planning department demonstrated how giving WestCoat access to

Ulstein Shipyard’s Synergi system would facilitate a smooth information flow between
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them, but the opportunity was not used owing to confidentiality issues and the fact that no
one from WestCoat requested permission to access the shipyard’s Synergi system.

It was believed by Ulstein management that there was no need to give WestCoat this
accessibility to Synergi system because the shipyard had other suppliers carrying out
painting alongside WestCoat. Ulstein management believed that by granting WestCoat the
accessibility, it would make the relationship between the supplier and the shipyard more
fundamental and tied. Eventually, this would contradict with the shipyard’s policy of
depending on many suppliers to perform the painting tasks instead of being tied to one.
Ulstein Shipyard used several suppliers to perform the painting tasks in its projects in order
to maintain competition between the suppliers. Figure 15 explains the information flow

between Ulstein Shipyard and WestCoat systems.

Microsoft Excel sSynergi

Infarmation low reqarding plans

a4
. |

WestCoat

Feedback about plans

Figure 15: Current information flow between Ulstein Shipyard & WestCoat systems

Source: Retrieved from Ulstein Shipyard & WestCoat managements (2015).

One respondent from WestCoat management (personal communication, March 24, 2015)°
stated that the current information flow between Ulstein Shipyard and the supplier created a
communication gap and lack of transparency regarding the efficient execution and
monitoring of the project plan.

On the other side, respondent from Ulstein Shipyard’s planning department (Personal
communication, March 25, 2015) clarified that Ulstein Shipyard were not fully committed
to fulfilling WestCoat’s project plan tasks on time. Ulstein Shipyard gave inaccurate
feedback on the Synergi monitoring system about the completion of WestCoat’s tasks in the

project plan. Moreover, they justified giving inaccurate feedback on Synergi monitoring

® An interview and personal communication with WestCoat management, March 25, 2015.
10 An interview and personal communication with Ulstein Shipyard planning department, March 25, 2015.
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system that the tasks required flexibility and needed to be adjusted often due to unexpected

delays arising from other tasks in the plan.

4.3 Testing phase:
The testing phase that follows the outfitting phase, as Figure 12 showed, is where all the

project plan tasks on the project have to be complete and ready to be tested. One respondent
from Ulstein Shipyard’s planning department (Personal communication, March 25, 2015)!
stated that the plan tasks on the ship were completed on schedule due to the rework. Besides,
there were many delays in starting the testing phase because of the unexpected task delays
as a result of the weather conditions.

4.4 Project evaluation phase:
After the required tests were conducted on the ship, it returned to the shipyard so that any

observed malfunctions could be fixed or any unfinished tasks could be completed by the
suppliers. The ship was then delivered to the customer followed by the next phase—as
explained in figure 14— the project evaluation phase. In this phase, Ulstein Shipyard invited
all the involved disciplines in the project to discuss about their performance in the project
and to figure out how cooperation between the different disciplines took place. It has been
mentioned by one respondent from Ulstein Shipyard planning department that WestCoat
was not involved in the project evaluation phase but its coordinator from the shipyard
attended.

4.5 The warranty and aftermarket services phase:
In the final, warranty and aftermarket services phase, WestCoat provided the necessary

repairs and maintenance works for the ship. WestCoat checked the tasks’ capacity before
offering the warranty and aftermarket services in order to avoid any overcapacity or

overlapping while performing the current tasks.

4.6 WestCoat Process flow:

The process flow of WestCoat started with the sandblasting and painting of different steel
blocks and units once the aft-ship arrived at Ulstein’s hull yard. Later, when the aft-ship
arrived at the inner dock in the shipyard, the supplier continued its process flow by

sandblasting and painting several tanks, areas and rooms.

1 An interview and personal communication with Ulstein Shipyard planning department, March 25, 2015.
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Painting tanks was the most expensive work for WestCoat. Additionally, it sandblasted and
painted the remaining steel blocks and units that were not done at the hull yard. WestCoat’s
process flow is summarized, as explained in Figure 16, based on the consecutive tasks in the
project plan.

The painting tasks in the project plan were controlled by Ulstein Shipyard, followed by the

inclusion of WestCoat and the customer in the control process.

Hull & Inner dock Hull & Inner dock

Clean the area
—

Figure 16: WestCoat process flow.

Source: Retrieved from Ulstein Shipyard Synergi system (2015).

4.7 Surface treatment by WestCoat:

Figure 17: Surface treatment by WestCoat.

Source: Retrieved from Ulstein Synergi system(2015).

WestCoat’s activities in the ship took place according to the following consecutive tasks:

1) Installing pipes, fundamentals and cable trays: When Ulstein Shipyard checked the
quality of the delivered pipes, WestCoat continued its blasting tasks and applied the
primer. Later, other operators performed the mounting and welding tasks. Then,
WestCoat performed the required grinding task before Ulstein Shipyard conducted its

inspection. Finally, WestCoat performed the painting task.
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2)

3)

4)

5)

6)

Section blasting: When the approval of the steel inspection by Ulstein Shipyard was
done, WestCoat sandblasted and performed a salt test on the steel blocks and units. Then,
it cleaned the blast and applied the primer before painting the first layer.

Tank/WB tank: After, the approval of the steel inspection by Ulstein Shipyard, WestCoat
washed, dried, performed a salt test and cleaned the blast before Ulstein Shipyard
conducted an inspection. Afterwards, there were probable rework by Ulstein Shipyard
and WestCoat concerning re-blasting and cleaning before the shipyard conducted
another inspection.

Then, WestCoat painted and dried the first layer, and applied and dried two layers of
stripe coating. It then painted a second layer and may have painted a third layer also on
the MIS tank before performing quality control. Ulstein Shipyard performed the final
paint inspection to check if it needed any rework before conducting the final inspection

of the tank. This final inspection was performed before closing.

Hull outside: Consequently, after the approval of the steel inspection by Ulstein
Shipyard, WestCoat ground, washed and performed a salt test, and cleaned the hull
outside before Ulstein Shipyard inspected it. WestCoat then applied the first layer of
stripe coating and covered it with plastic. It then painted the first layer and applied a
second layer of stripe coating and painted it. Subsequently, it conducted quality control
before Ulstein Shipyard performed the final paint inspection. Generally, a rework is
possible before the shipyard’s final paint inspection of the vessel.

Inside interior & behind lining: After the approval of steel inspection by Ulstein
Shipyard, WestCoat applied a single-coat primer and cleaned it. It then painted the goods
in the cold zone and dried it after finishing. Finally, the shipyard performed its inspection
before insulation.

Hull inside: After the approval of steel inspection by Ulstein Shipyard, WestCoat
repaired the grindings from the stripe coating. It covered, washed and removed the
covers inside the hull. Later, WestCoat redid certain works (i.e., washing, cleaning and
covering of equipment) to fulfill Ulstein Shipyard’s inspection criteria.

Subsequently, WestCoat applied and dried a layer of stripe coating, a primer and another
layer of stripe coating. It removed the covers and cleaned before conducting quality
control. Eventually, Ulstein Shipyard conducted a final paint inspection to figure out if

there was any possibility of rework inside the hull.
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7) After final paint work: WestCoat checked for burn marks. In case it found any, it ground,

washed, cleaned and painted the areas according to the specifications of thickness and

dry time. Afterwards, Ulstein Shipyard conducted the final paint inspection for the ship.

4.8 Case findings Summary

The following tables 6&7 summarized the case study findings in this chapter. Table 6

summarized the case findings from Ulstein Shipyard across the project phases followed by

table 7 which summarized the findings from WestCoat across the project phases.

Table 6: Summary of the case findings from Ulstein Shipyard.

Case findings

ships based on
the required
number of
square meters
(fixed price) and
reworks (hourly
price).

department rather
than the planning
department.

2- Planning
department became
supportive function
rather than core
function.

3- Mismatches
between the projects
planned tasks and
the requirements to
conduct those tasks.
4- Project planners
were not attached
physically on site to
observe the realities
and requirements of
the project tasks.

conduct their tasks.
2-Inefficient information
flow from WestCoat's
workers until reaching
Ulstein’s planning
department.

3-Giving inaccurate
feedback regarding the
execution of the project
tasks.

4- Assigning extra working
tasks which were not
mentioned in the contract
agreement with WestCoat.
5-Inefficient monitoring of
the project tasks.
6-Communication gap with
WestCoat's workers due
to language barriers.

7- Ship installments
became more complicated
in current days.

8- Last planner tool to
control and monitor the
execution of the project
plan tasks was not utilized
efficiently.

deviated from the
planned times.

2- Delays to start
the testing phase
due to reworks on
certain rooms,
areas and tanks.

Project Presale Planning phase Outfitting phase Testing phase Project
phases phase evaluation

phase

Ulstein 1- Calculating 1- Project plan 1- Supplies WestCoat with | 1-Project plan 1- All project
Shipyard | prices for new verified by other the required material to tasks were disciplines from

Ulstein involved
in the project
evaluation
phase.

2- Suppliers
were not
involved in the
project
evaluation
phase.
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Table 7: Summary of the case findings from WestCoat.

Case findings

agreement for
three years with
fixed prices
including a
square meter
price for the
finished work
and an hourly
price for the
reworks which
caused by other
suppliers.

number of square
meters that were
required to work
on Ulstein project
according to the
design sketches.

regarding Ulstein project
plan.

2- Gap of information flow
due to using different
operating systems.

3- Conducting tasks that
were not exist in the
contract agreement with
Ulstein Shipyard.

4- Conducting reworks
due to inter-dependencies
with other suppliers during
executing the project
tasks.

5- Hiring extra workforce
to cover the time
deviations on the project
plan.

not involved in the
testing and project

evaluation phases.

Project Presale phase | Planning phase Outfitting phase Testing and Warranty
phases project phase
evaluation
phases
WestCoat 1- A framework 1- Confirmed the 1- Lack of transparency 1- WestCoat was 1- Provides the

necessary repairs
and maintenance
services for the
project after
checking the work
capacity.
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5.0 Discussion and Analysis

Chapter 5 discusses the relevant theory presented in chapter 3 and the associated findings
from the case study in the previous chapter.

SMART prod is running the project on the basis of finding the scope for compressing the
TCT of ship manufacturing.

Towill (2008) argued in the Construction Supply Chain and Time Compression Paradigm
handbook that the TCT compression paradigm can be simply expressed as “the principle of
reducing the time taken to execute a business process from perception of customer need to
the satisfying of the need.

With this scope and based on its findings, the broader or general objective of the
SMARTProd project is to compress the TCT through different tasks and activities under the
ETO environment. A part of this task is to integrate the supplier value stream.

In the previous chapter it is described about the TCT of ship building where the task is started
from the presale phase and finishes with the delivery to the customer, briefly with warranty
services if requires. As the focused research questions deal with compressing the TCT in the
production networks in Ulstein Shipyard, the scope of the research is narrowed by focusing
on the outfitting phase as it is the main phase in which value is added. In this phase, the
focus was mainly on the aft-ship part of the Ulstein project as it was the most time
consuming, labor-dependent and complex part of total ship manufacturing. Most of the
installations of the manufacturing process take place were in this part of the ship. Here, the
further focus was on a key supplier called WestCoat who performed the sandblasting,
treating and painting tasks.

Based on Chapter 2, the first research question follows:

5.1 Research Question 1

How to compress the TCT in Ulstein Shipyard’s ETO production networks?

According to Hui (2004), the reduction of cycle times is considered one of the primary
objectives of time compression. Based on the case study findings from Chapter 4, it was
clear that there were many deviations on the project plan across the whole production
networks (project phases) of the shipyard.
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5.1.1 Analysis for the production networks in Ulstein project
The following Figure 18 displays the main schedule across several production networks in
the shipyard during the manufacturing of the ship.
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Figure 18: Main schedule across several production networks in Ulstein Shipyard.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).

Based on figure 18, significant deviations have been found between planned and actual
duration of different activities that took place in shipyard’s production networks. This ended
up with table 8 and figure 19. These show significant deviations along with potential areas

where time reduction improvements could have been achieved.

Table 8: Deviations analysis on main schedule in ULSTEIN SX 121.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).
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Ulstein SX 121 main schedule
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Figure 19: Deviation analysis on main schedule in ULSTEIN SX 121.

Source: Retrieved from Ulstein’s shipyard Synergi system (2015).

The previous figures 18 & 19 show deviations across the production networks in Ulstein
Shipyard during the manufacturing of the Ulstein SX 121 subsea ship. Associated deviations
from the whole production networks were found alongside with delivering Ulstein SX 121
subsea ship on time to the customer. This indicates that Ulstein Shipyard was successful to
deliver the project on time through hiring extra workers by suppliers to recover the wastes
of reworks and repairs by paying extra cost to execute the project tasks. Meanwhile, Ulstein
Shipyard was not successful to fulfil the planned time across the project production
networks.

Therefore, it was believed that time reduction in TCT is possible by removing those
associated deviations from the production networks in Ulstein Shipyard. The criteria to
remove the time deviations across all production networks are vast, too broad and require
intensive research with longer time frame than the current master’s thesis duration.
Therefore, decisions were made among authors, Ulstein Shipyard and Molde Research
Centre to narrow down the scope of the time compression analysis in the given scope of this
thesis. Thus the scope of the analysis has been narrowed down to the outfitting phase as it is

the main phase in which value was added.
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5.1.2 Outfitting phase analysis
Subsequently, there was focus on answering the first research question of how to compress

the TCT in Ulstein Shipyard’s ETO production networks.

The research analysis was carried out on several tasks of the phase. Figures 20 and 21 show
deviations of tasks taken place in the outfitting phase in terms of start and end dates.
Naturally, these deviations indicate a weak execution of project planning with the
subsequent waste of time along with flawed or misappropriate tasks done by the suppliers
before WestCoat. This waste of time due to the inter-dependencies deviates the Ulstein
Shipyard project from the principles of lean construction. The principles, according to
Koskela (2000), are presented below.

1. Meeting the requirements of the customer

2. Reducing non-value adding activities

3. Reducing cycle time

4. Reducing variability

5. Increasing flexibility

6. Increasing transparency.
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Figure 20: Planned start dates versus actual start dates for outfitting phase tasks.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).
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Planned end dates vs. Atcual end dates
(Ulstein SX121 supsea ship / outfitting phase tasks)
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Figure 21: Planned end dates versus actual end dates for outfitting phase tasks.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).

From the case study findings in chapter 4 and the previous outfitting phase analysis in
Figures 20 and 21, it has been found that Ulstein Shipyard prioritized the first principle of
the lean construction principles, which is meeting the requirements of the customer by
delivering the project on time. The other principles of lean construction, such as reducing
non-value added activities and reducing the cycle time, were not properly achieved. Figures
20 and 21 have an evidential base that the waste of time and deviations occurred, causing
obstacles in the production process flow. Therefore, those inter-dependencies create a chain
of subsequent delays, affecting the primary objective of reducing the outfitting phase cycle
time.

Koskela (2000) states that in general, the lean construction principles apply both to the total
flow process and to its sub-processes. In addition, the principles implicitly define flow
process problems, such as complexity, lack of transparency or segmented control.

It is also necessary to emphasize that lean is about developing and customizing principles
that are right for each specific organization and diligently practicing them to achieve high
performance that continues to add value to customers and society (Liker, 2004).

However, investigating all these outfitting tasks were also a vast job. Therefore, with the
alignment of Molde Research Centre and Ulstein Shipyard, it has been decided to focus the

analysis on the outfitting tasks provided by key supplier WestCoat.
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5.1.3 Analysis of WestCoat tasks in the project outfitting phase

As mentioned before in the case study findings in chapter 4, each task in the outfitting phase
took place according to the shipyard project plan. WestCoat began its tasks from
sandblasting, treating and painting several steel blocks, units, tanks, areas and rooms once
the aft-ship arrived at the Ulstein hull yard. After WestCoat finished its work on one task,
another supplier started its assigned tasks in the outfitting phase.

Based on data and general expectations retrieved from Ulstein Shipyard’s Synergi system
and WestCoat excel sheets for the painting task, staffing plans and working hours, there
were obvious deviations between WestCoat planned tasks and actual execution of those
tasks in the outfitting phase. Table 9 displays WestCoat extra working hours that occurred
due to painting plan deviations in the outfitting phase.

Table 9: Extra hours occurring due to painting plan deviations.

Source: Retrieved from Ulstein Synergi system performance report (2015).

Afterwards, table 10 shows that the project profitability was five percent of the selling price
which range between 750million NOK and 1.2 billion NOK. This means, the project
profitability was 37.5 million-60 million NOK.

Alongside these findings, the total number and rate of extra working hours were obtained
from Ulstein Shipyard Synergi system. The extra working hours were 2,321 and the rate for
each extra working hour was 340 NOK. Therefore, the cost of the total extra hours at Ulstein

Shipyard was 789,140 NOK which corresponds to 1.5-2 percent of the project profitability.
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Table 10: ULSTEIN SX 121 project profitability.

Source: Retrieved from general expectations of Ulstein Shipyard management and Synergi system.

5% of the selling price
37.5-60 million NOK
2321hours

340 NOK/hour
789140 NOK

1.5-2%

A further analysis of WestCoat’s painting plan deviations have been provided. Those

deviations were as follows:

5.1.3.1 Units painting:

Table 11: Units painting task (planned and actual time required).

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).

1112203

13122013 11122013 1712203

22 10122013 2012203 | 10 17122013 2012203 3 -7

The planned time to conduct the units’ painting task for the aft-ship in the inner dock was
12 days while the actual required time was nine days. As displayed in Table 11, there was
no delay in painting the units, but the logs shows that the painting of the unit’s task was
completed three days ahead of schedule.

5.1.3.2 Painting tanks
The tank painting task was the most intensive task done by WestCoat. Based on the case

study findings from chapter 4, there were inter-dependencies while performing the task in
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several rooms and tanks. Those inter-dependencies caused delays that deviated the execution
of the project plan. Figure 22 and 23 display those deviations.

Planned start dates vs. Actual start dates
(Ulstein SX121 subsea ship/ painting tanks task)
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Figure 22: Planned start dates versus actual start dates for tank painting task.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).

Figure 22 displays the deviations of the planned start dates from the actual start dates for
painting the tanks.

Planned end dates vs. Actual end dates
(Ulstein SX121 subsea ship/ painting tanks task)
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Figure 23: Planned end dates versus actual end dates for tank painting task.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).
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Meanwhile, figure 23 displays the deviations of the planned end dates from the actual end
dates for the same task.

Accordingly, in figures 22 and 23, a similar evidence base of waste of time and deviations
occurring in the painting tasks of WestCoat activities were found. This hindered the flow of
the production process in the same manner as in the outfitting phase. Therefore, these inter-
dependencies by different suppliers working in the outfitting phase create accumulated

redundancies in overall project plan execution in the outfitting phase.

5.1.3.3 Painting rooms and areas:

According to Figures 24 and 25, the project plan deviations in painting rooms and areas were
not as much as the project plan deviations in painting tanks. Based on the case study findings
from chapter 4, there were inter-dependencies in preforming the painting tasks in the rooms
and areas from one side and painting the tanks from the other side. Performing the painting
task alongside with necessary installments in the areas and rooms causes more damage to
the painted tanks. Consequently, there were more rework requirements in repainting the
tanks. Therefore, there were fewer deviations while painting the areas and rooms than
painting the tanks. Figures 24 and 25 displays those deviations that took place due to the

inter-dependencies that arising in performing the rooms and areas painting task.
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Figure 24: Planned start dates versus actual start dates for rooms and areas painting task.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).
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Figure 24 displays the deviations of the planned start dates from the actual start dates for the

same task.

Planned end dates vs. Actual end dates
( Ulstein SX121 subsea ship/ painting rooms and areas)
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Figure 25: Planned end dates versus actual end dates for rooms and areas painting task.

Source: Retrieved from Ulstein Shipyard’s Synergi system (2015).

Meanwhile, figure 25 displays the deviations of the planned end dates from the actual end

dates for the same task.

5.1.3.4 WestCoat staffing plan and Working Hours:

Variations in the staffing plan and working hours in WestCoat to execute the project plan
tasks were influenced by the deviations in the project plan on the Ulstein Shipyard Synergi
system.

Figures 26 and 27, and Tables 12 and13 show the variations in the seven-month staffing and
working hour plans for WestCoat on Ulstein project (Ulstein SX121 subsea ship). WestCoat
started to execute its tasks in the outfitting phase in November 2013 and finished its final
task in December 2014.
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WestCoat AS staffing plan (2014)
for ULSTEIN SX121 project
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Figure 26: WestCoat staffing plan (2014) for ULSTEIN SX 121 project.

Source: Retrieved from WestCoat staffing plan Excel sheets for ULSTEIN SX 121 project (2014).

Table 12: WestCoat staffing plan (2014) for ULSTEIN SX 121 project.

Source: Retrieved from WestCoat staffing plan Excel sheets for ULSTEIN SX 121 project (2014).

35 35 38 38 38 28 5)
30 31 37 50 48 18

As displayed in figure 26 and table 12, a significant variations have been observed in
WestCoat’s staffing plan in the months of April and May, in which the final painting task in
the outfitting phase was executed. WestCoat’s staffing plan in those months included 38
workers for each month, while the actual staffing required was 50 workers for April and 48
for May.

Moreover, in Figure 27 and Table 13, a significant variations have been observed in
WestCoat’s working hours plan in the months of April and May, in which the task of
conducting the final painting in the outfitting phase was executed. WestCoat’s working hours
plan -based on the Ulstein Shipyard plan- in the two months were 8,050 hours for each
month, while the actual working hours required were 10,776 for April and 9,684 for May.
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Figure 27: Working hours plan (2014) for ULSTEIN SX 121 project.

Source: Retrieved from WestCoat staffing plan Excel sheets for ULSTEIN SX 121 project (2014).

Table 13: Working hours plan (2014) for ULSTEIN SX121 project.

Source: Retrieved from WestCoat staffing plan Excel sheets for ULSTEIN SX 121 project (2014).

Based on the previous analysis of WestCoat’s painting tasks in the outfitting phase, it is
believed that there are potential opportunities for Ulstein Shipyard to compress the TCT and
increase its project profitability across the project phases.

The evidential base for this belief was emanated from the case study findings regarding the
project plan deviations. Moreover, it has been found that the deviations were taking place in
all the project phases as mentioned in table 8 and figure 19. Therefore, generalizing the
findings from the outfitting phase to the other project phases, the scope for compressing the
TCT will be created alongside robust opportunities to increase its project profitability.

In summary, the analysis for the first research question follows.

Generally, Ulstein Shipyard needs to compress the TCT of the overall project phases. The
example of one supplier, WestCoat, can be taken as a model example to generalize with
other supplier tasks. While thinking of ways to compress the TCT, the underlying primary
causes of the time deviation problem were tried to be understood. The first cause lay in the
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nature of the relationship between Ulstein Shipyard as a buyer and WestCoat as a supplier.
The shipyard keeps an arm’s length relationship with the supplier. Moreover, Ulstein
Shipyard adopts a competitive policy towards its suppliers. The second cause was inefficient
planning of the project that did not correspond with the realities and requirements of the
working tasks across the project phases. Consequently, it was found that this cause was
embedded in the project planning process. The process of planning the project was changed
recently. Five years ago, project planners used to visit the shipyard frequently and
meticulously observed the activities, realities and requirements to perform the working
tasks. By being present in person, project planners used to pinpoint the crucial realities and
requirements.

Currently, the situation has changed significantly. Nowadays, planners are asked to propose
project plans based on previous plans instead of having more on-the-job experience in the
realities and requirements. Additionally, planning department tasks were partially shifted to
the project coordinator responsible for conducting the planning tasks alongside with his
specific tasks.

In other words, the project planners believe that planning has become a support function
instead of being the main contributing function in the shipyard. Moreover, the planners think
that they are just doers of the plans but not responsible to take decisions or being responsible
for deciding either how the plans should be executed and how long each task in the project
plan should take.

All these factors create obstacles in efforts to compressing the TCT of the project.

The first question of how to compress the TCT in Ulstein Shipyard’s ETO production
networks?” leads to the need to integrate WestCoat’s value stream with that of Ulstein
Shipyard. The integrated value stream will include only the value adding activities.
Consequently, it was believed that there would be scope for TCT compression by removing
waste and non-value adding activities from the integrated stream. Therefore, a second
research question was needed to understand how this value stream integration could be
achieved.
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5.2 Research Question 2
How to integrate a supplier’s value stream into that of Ulstein Shipyard? What are the

obstacles and benefits?

One of the most significant parts of this thesis is the integration of the supplier into the
buyer’s production networks. However, integration is a broad terminology. Thus, the
integration of WestCoat’s value stream into that of Ulstein Shipyard has been focused. While
integrating, a general discussion on supply chain integration and buyer-supplier relationship

based on Ulstein Shipyard and WestCoat is required.

5.2.1 Supply Chain Integration

According to Lambert et al. (1998) the goal of supply chain integration is to enhance total
process efficiency and effectiveness across members of the supply chain. From a strategic
perspective, Ajmera and Cook (2009) described supply chain integration as partners with
joint authority that will share resources, benefits and risks. Similarly, supply chain
integration is sometimes interpreted as high-level collaboration, where the involved parties
act as one entity within an extended enterprise (Wen et al. 2007).

Based on the case study findings from chapter 4, it has been found that Ulstein Shipyard
shared resources, benefits and risks with WestCoat, but the goal of supply chain integration
was not achieved due to unwillingness on the part of the Ulstein Shipyard management to
integrate WestCoat. The shipyard’s management strategy is to maintain the competitiveness
between the suppliers that perform the painting tasks instead of being dependent on one
supplier.

Therefore, Ulstein Shipyard avoids a complete integration of WestCoat into its supply chain.
Consequently, the total process efficiency and effectiveness across members of the supply
chain could not be achieved. Moreover, the lack of integration deprives the companies of its
potential benefits such as adding expertise, identifying problems as well as solutions ahead
of time, and improving communication and information exchange regarding new ideas and
technologies into each partner’s system. The evidence of not achieving these potential
benefits was found in the dissimilarities of the systems (i.e., Synergi and Microsoft Excel)
used by Ulstein Shipyard and WestCoat. The dissimilarities of using different systems create
obstacles in integrating the information flow, and hinder an increase in transparency among

the members of the supply chain.
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5.2.2 Buyer Supplier relationship

Park et al., (2012) mentioned that the terms such as outsourcing, downsizing, streamlining
suppliers, and forming strategic partnerships with suppliers have become part of today’s
business jargon. They reflect changes in shipbuilding practices. Streamlining suppliers and
forming strategic partnerships with suppliers means that Ulstein Shipyard and WestCoat are
involved in relational exchanges rather than spot market exchanges.

Based on the case study findings, it has been observed that Ulstein Shipyard is taking an
advantage of its post-contract bargaining power over WestCoat by assigning different
number of workers and working hours to execute the project plan tasks. Ulstein Shipyard
keeps an arm’s length relationship with WestCoat rather than making them an integral part
of its production networks.

While they are involved in transactions, Ulstein Shipyard safeguards itself against the
hazards of opportunism from its suppliers by keeping an arm’s length relationship with them
to avoid any risk of copying its know-how in shipbuilding and delivers ships on time. Thus,
the repeated transactions between Ulstein Shipyard and WestCoat for years did not help

increase inter-organizational trust.

5.2.3 Relational Norms and Dependence

Relational norms may be described as the values shared among exchange partners regarding
what is deemed appropriate behavior in a relationship (for example, Heide and John, 1992).
Over the last two decades, closer supply chain relationships exhibited by high relational
norms — such as trust, collaboration, long-term relationship, and increased information
sharing—have evolved in many industries to help firms respond to changes (Droge and
Germain, 2000; Hoetker et al, 2007; Monczka et al, 1998; Sengiin and Wasti, 2007; Whipple
and Frankel, 2000).

Based on the case study findings and observations about the relationship between Ulstein
Shipyard and WestCoat, it was found that there were low relational norms characterized by
distributive or aggressive bargaining behaviors as a part of which tactics where used to
resolve disagreements. The evidential base for the low relational norm between Ulstein
Shipyard and WestCoat was stated by one respondent from shipyard. Low relational norms
tend to be arm’s length or competitive, he added.
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5.2.4 Governance forms:

One method to analyze suppliers and finding strategies to govern them is to use the Kraljic
matrix (1983). This was developed to find strategies for suppliers based on two
dimensions—profit impact and supply risk.

The profit impact of a given supply item can be defined in terms of the volume purchased,
the percentage of total purchase cost, or impact on product quality or business growth.
Supply risk is assessed in terms of availability of the supply item, the number of suppliers,
competitive demand, make-or-buy opportunities, storage risks and substitution possibilities
(Kraljic, 1983). However, Guvag et al., (2012) analyzed this on the light of a STX OSV

shipyard more elaborately.
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Figure 28: Recommended positioning and supplier strategies for STX OSV.

Source: Guvag et al., (2012).
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In Figure 28 depicting the Kraljic matrix, a buyer can categorize its supplier in four ways:
first, a leverage items supplier with which buyer have no standard frame agreements, and
can have strategic partnerships and exploit purchasing power; second, a non-critical items
supplier which the buyer can utilize for standardization, inventory optimization, and order
volumes; third, a bottleneck items supplier that the buyer can utilize to develop alternatives,
secure volumes and retain for back-up plans; fourth, a strategic items supplier that may play
a critical role for the buyer. The buyer should develop partnerships and close relationships
with its suppliers, conduct a detailed market research on them and can, possibly, mull over
a potential acquisition of a supplier. In a nutshell, WestCoat is in a strategic position with
respect to Ulstein Shipyard, making it constantly assess the business model of the supplier
and strategic decisions to either develop it through integration or create an internal or
external alternatives.

While putting in place the recommended positioning and supplier strategies based on the
matriX, it has been found that WestCoat is a mixture of strategic and bottleneck items
supplier. Thus, it was found that a long-term, three-year contract along with a partnership
and closer relationship exist between them.

However, as discussed, the relationship is, to some extent, assertive. Therefore, Ulstein
Shipyard can think about acquiring the whole business of WestCoat. Thus, on the one hand,
Ulstein Shipyard shares a good relationship with WestCoat, and on the other hand it has the
option of developing alternatives.

Naturally, the complexity of supply market is high as there can be other suppliers available.
Finding an efficient supplier can be a challenge for Ulstein Shipyard considering the
extensive services provided by WestCoat over the past 10 years. The importance of
purchasing market is also high as Ulstein Shipyard purchases a significant amount of
services from WestCoat.

5.2.5 Relationship Continuance

According to Chanchai and Young (2009), research has shown that expectations of
continuance in buyer-supplier relationships are high when there are shared values between
the exchange partners regarding what constitutes appropriate behavior in the relationship
(Morgan and Hunt, 1994). As the relational norms between Ulstein Shipyard and WestCoat
are low, the continuance expectancy decreased. Consequently, flexibility, information
exchange and solidarity will be influenced by the low relational norms.
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5.2.6 Assertiveness and cooperativeness in managerial decision-making
Wilmot and Hocker (2001) based negotiation, or conflict management, strategies on a two-
dimensional framework: assertiveness and cooperativeness. They based this framework on
the five different negotiation strategies provided by Kilmann and Thomas (1975) —
avoidance, accommodation, collaboration, competition, and compromise. Based on the case
study findings and observations, it has been found that the assertiveness strategy of Ulstein
Shipyard toward managerial decision-making was practiced with a tendency of concern for

oneself. The greater the concern for self, the greater the individual’s assertiveness tendency.

5.2.7 Lean Manufacturing tool (Value stream mapping)

VSM is a lean manufacturing tool that acts as an enterprise improvement tool to assist in
visualizing the entire production process, representing both material and information flow
(Singh & Singh, 2013). Visualizing the entire production process in the outfitting phase in
Ulstein Shipyard is considered to be too complicated.

According to Rother and Shock (1999) the ultimate goal of VSM is to identify all types of
waste in the value stream and to take steps to eliminate them by implementing a future-state
value stream that can be accomplished within a short period of time. Therefore, Rother and

Shock’s four steps of VSM has been implemented as shown in Figure29:

current-state
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Figure 29: Value stream mapping steps.

Source: “Value Stream Mapping to Add Value and Eliminate Muda” (Rother and Shook, 1999).
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5.2.7.1 Selecting a product family

The focus was on one product family from the customer end of the value stream as the target
for improvement. Based on a discussion with Ulstein Shipyard, a decision was made to work
on the tank in the outfitting phase of the Ulstein project SX 121. There were other phases of
the ship, but the decision to focus on the outfitting phase was made because it was the main
value addition phase. Moreover, the tank was selected because tanks were the most

expensive work of WestCoat.

5.2.7.2 Drawing a current state map
As the case study findings, observations and analysis indicated, there were deviations time

regarding executing the project tasks by WestCoat. The VSM tool was used in order to

visualize the elements of a specific production process from door to door where WestCoat

conducted its tasks on the tank to remove the non-value added activities of the process. The

process of drawing the current state map requires the following:

1. Collecting information on the current state while walking through the actual material
and information flows.

2. Conducting a quick walk along the entire door-to-door value stream in order to
understand the flow and sequence of the production process.

3. Calculating the cycle and value added time for each task performed by WestCoat by
using a stopwatch.

There were several limitations to follow these criteria as the project had already been

completed and ship had been delivered to the final customer. Therefore the current state

map had been drawn based on the flow and sequence of the production process from Ulstein

Shipyard Synergi system. This contained the necessary elements of the map, such as

processing activities and non-value added activities from the customer’s point of view.

Moreover, the time duration for each task in the current value stream was assumed by the

project leading coordinator who was responsible for allocating time slots for each task in

the project plan.
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Figure 30: WestCoat current state map for tank production process.

Source: Ulstein Shipyard Synergi system (2015).

5.2.7.2.1 Current state map analysis:
The analysis of the current state map for WestCoat value stream to carry its tasks on tanks

focuses on the appraisal of the value added and non-value added activities. Figure 30
displays WestCoat value stream for its tank tasks. The elements of the supplier’s value
stream in the flow of information and raw materials into products consists of inspection,
processing time, waiting time and reworks or repairs. The tasks in the current state map
were linked together through arrows indicating the information and material flow alongside
triangles represented the time a tank has to wait until it processed by the following task.
Regarding the duration, specific number of man hours for each task in the current state was
allocated at the bottom of each task based on the project coordinator’s assumptions. The
lead time for tank tasks was displayed in arrows at the top of each task. Consequently, the
total non-value added times or waste was calculated by subtracting the total processing time
from the total lead time for the tank production process. Processing times in the current state
map was considered to be the value added time and specified based on an assumptions of
the project coordinator who was responsible for allocating time slots for each task in the
project plan. It was one of the case study limitations to obtain the exact value added time
from the processing time for each task. Therefore, the value added time was considered as
the processing time. Moreover, the unit of time for each task is a man-hour and the unit of
time for the current state map is a week, with each week representing 100 working hours.

5.2.7.2.2 Current state map analysis results

In the process of mapping the current state of the tanks, total duration average was around
six- eight weeks to flow through the production process. According to the project plan, this
process should have taken 3 weeks on an average. So, there was a time deviation from the
plan. This deviation took place as a result of conducting several non-value added activities
such as inspection, waiting time, reworks and repairs. Moreover, as mentioned by a
respondent from WestCoat, the tank tasks were considered to be the most complex works
it performed.

WestCoat’s value added activities in the current state map represented as the processing
time (44.5-36 percent of the total time in the production process) where value was added

from the customer’s perspective alongside non-added value activities—such as reworks or
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repairs (22-18.5 percent) conducted by WestCoat, required inspections (16-12.5 percent)
conducted by Ulstein Shipyard’s production control and waiting time (17.5-33 percent)
where no inspection, processing or reworks occurs. In other words, this means that only 47-
36 hours of a 100 hours per week add value to the tank as a final product, while the

remaining 53-64 hours were non-value added time.

5.2.7.2.3 Causes of non-value added activities (obstacles or bottlenecks)
Non-value added activities or waste refer to the total efforts of WestCoat that do not add

value to the tanks as a final product from the perspective of the customer. There are several
reasons for this:

1. Inspection: Ulstein Shipyard conducted a crucial steel inspection to ensure that the
quality of the steel met the quality standards. Therefore, non-value added time was
consumed for this activity. In case the steel did not meet quality norms, additional non-
value added time was consumed to repair and reform the defects.

2. Repairs or reworks: WestCoat primarily, alongside Ulstein Shipyard, conducts rework
or repairs. According to a respondents from Ulstein Shipyard, those activities occurred
due to defects in the quality of steel and inter-dependencies between the suppliers in
conducting their tasks that caused delays and, in certain circumstances, damaged the
work. In addition, details on reality and the requirements of work tasks by the planning
department were missing.

3. Waiting time: Waiting time refers to the idle time in which no inspection, processing
or reworks occurs. Waiting time hinders the smooth flow of the production process. It
had been stated by a respondent from Ulstein Shipyard that waiting time occurred for
several reasons such as unfavorable weather conditions with high humidity.
Consequently, WestCoat workers had to suspend the painting tasks until conditions
were proper to restart work. Moreover, he added that delays in delivering the necessary
material and information contributed significantly to the waiting time, and WestCoat
workers had to sit idle until they had received the required material and information to
conduct their tasks. Meanwhile, from the guided tour of the dock yard and several
interviews with the participants of the production process, it had been observed that
multitasking affected the waiting time in the production process. In general, it had been

observed that when WestCoat had to start its work in one task, it found that another
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supplier had not completed its task yet. Therefore, WestCoat workers were shifted to
begin another task rather than sitting idle until the other supplier had completed his
work on the first task. Consequently, at that time WestCoat was not done with the other
task whereas the supplier had finished with the first task but was delayed. Thus, a
dilemma for WestCoat began as it needed more time to complete the second task and

then come back to the first. This was another reason cause of the waiting time.

It was believed that there would be scope for compressing the TCT and integrating the value
stream of WestCoat into Ulstein Shipyard’s value stream by removing and mitigating the
non-value added activities such as inspections, waiting times, repairs and reworks from the
current state map.

Later, a future state map was developed based on the current state map where the non-value
added activities were removed from the value stream. This future state map let the value
flow, the customer pull the value instead of push and offer suggestions on how to implement

this future state map.

5.2.7.3 Developing Future State Map

An analysis of the current state map of the tank production process found that waiting time
alongside rework and repairs were consuming more time than other activities. On the project
plan, an average lead time of three weeks was required for WestCoat to finish its tank tasks.
While the average for the actual lead time to finish their tasks on tank was 8 weeks. It means
that in the project’s actual lead time, the waiting time consumed around one to two-and-half
weeks, reworks or repairs consumed almost one-and-half weeks and inspection consumed 1
week. In total, five weeks were consumed for non-value added activities from the customer’s
point of view. Therefore, a future state map (figure 31) was developed where non-value

added activities had been mitigated and removed from the current state map.
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5.2.7.3.1 Future state map analysis:

Future state map for tank production process was developed through following three steps.
The first step is to remove the steel inspection activity from the current state map by shifting
that activity backwards to take place in the source of the steel production, specifically in
Poland. The actual lead time (630—780 man hours) for the tank tasks will be reduced by 2.5-
3 percent (20 man hours), and the likelihood of finding defects in the steel quality will
decrease and influence the time consumed for repairs and rework. The second step is to
improve the project plan for the tank tasks by taking into consideration the inter-
dependencies between the suppliers while they conduct their tasks. This will significantly
reduce the time consumed to conduct repairs or rework by 15-19 percent (120 man hours)
from the actual lead time (630—780 man hours). Repairs or rework can also be avoided by
greater involvement of the project planners with the inner dock site. The third step is to
mitigate and reduce the waiting time in the tank tasks by understanding clearly the realities
and the requirements of the project plan tasks, integrating the information flow regarding
the project plan tasks between WestCoat and Ulstein Shipyard by using the same Synergi
operating system and prioritizing the plan tasks to avoid multitasking influences on the
waiting time. Thus, it will help in mitigating and reducing the waiting time by 17.5-33
percent (70-200 man hours) from the total lead time (630-780 man hours).

5.2.7.3.2 Future state map analysis results

In a nutshell, the project’s actual lead time in the developed future state map fell to 360-380
man hours from 630—780 man hours, the waiting time decreased to 40-60 man hours from
110-260 man hours, the time on rework or repairs fell to 20 man hours from 140 man hours
and that on inspections (including steel inspection) dropped to 20 man hours from 100 man

hours.

5.2.7.4 Implementing future state map

Implementing the developed future state map alongside obtaining the actual results requires
long time scale to be processed and executed. Such a time scale was not available and has
been considered to be one of the case study limitations. Therefore, guidelines and scenario
on how the future state implementation step should take place had been developed based on
Rother and Shock (1999).

Before implementing the developed future state map, Ulstein Shipyard has to engage a

person to manage the value stream to execute the future state map. The value stream
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manager’s job is to lead the team that will operate the process in all business functions and
be responsible for the cost, quality and delivery of the product in the current state while
mapping and leading the implementation of the future state. First, the manager has to do the
following tasks:

5.2.7.4.1 Splitting Implementation into Steps

The crucial point about implementing the future state map is to visualize it as a process of

constructing chains of connected flows for different activities. This can be possible by

dividing the developed future state map into loops and objectives as described below:

- Ulstein Shipyard loop: This encompasses the flow of material and information between
the customer and the performer (WestCoat) of the tank production process. Managing
this loop will impact all the activities in the integrated value stream.

- Ulstein Shipyard loop objectives:

1. Develop a continuous flow from the first activity until the last activity in the value
stream.

2. Reduce the total lead time of the tank production process.

3. Remove the steel inspection activity from the production process activities.

4. Develop a pull system.

- Extra loops: There are material and information flow loops between different activities
(pulls). Each activity (pull system) in the value stream corresponds with the end of
another loop.

- Extra loops objectives:

1. Reduce the waiting time between the production process activities.

2. Improve the transparency and accuracy of the project plan tasks.

3. Mitigate the influence of multitasking in the production process.

4

Reduce the repairs and reworks activities in the production process.

All these loops will help divide the implementation of the developed future state map into

manageable pieces.

5.2.7.4.2 Create Value Stream Plan

The developed future state map gives an idea of where to go. Therefore, the value stream
manager needs to create a yearly value stream plan that shows:

1. What he is planning to do and when he will do it.

2. Set measurable goals.
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3. Set checkpoints with real deadlines and named reviewers to give feedback on the

execution of his plan.

The value stream manager can start the plan implementation by focusing on achieving
continuous improvements in the loops of the developed future state value stream. The loop
improvements includes: developing a continuous flow, establishing a pull system and
eliminating waste in the value stream. Figure 32 displays a yearly value stream plan in which
the value stream manager can set objectives and measurable goals, and keep tracking the

execution of the plan.
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Figure 32: Yearly value stream plan.

Source: Rother and Shook (1999).

Once the value stream manager has understood what elements to implement in the developed
future state, he needs to write them in a yearly value stream plan. This yearly plan can be
used as a key performance indicator also to evaluate the performance of the production
processes every quarter or month. Moreover, continuous improvements in the production
process can be achieved by focusing on the unsuccessful objectives and goals in the yearly

value stream plan instead of focusing on the accomplished objectives and goals.
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5.2.7.4.3 Management responsibility:

The responsibility for bringing about improvements in the value stream mainly belongs to

Ulstein Shipyard management. It has to understand its role in visualizing the whole flow,

improve the future lean flow and take the lead to implement the program. The shipyard’s

management cannot delegate the implementation of the developed future lean flow to
someone else (the front lines or consultants) as it is the only involved party that can visualize
the total flow that cuts across departmental and functional boundaries. Implementing the
developed future lean flow has to be a part of everyday activities in Ulstein Shipyard.

Alongside the Ulstein Shipyard’s management responsibility, a shipyard as a whole has to

have the conviction that lean construction principles—such as meeting the requirements of

the customer, reducing non-value added activities, reducing the cycle time and variability
and increasing flexibility and transparency—can be adapted successfully accompanied by

a robust desire to learn from trials and unsuccessful practices.

The Ulstein Shipyard management has to follow these steps to achieve improvements in the

value stream:

1) Dedicate time and learn the lean principles for itself.

2) Creation of the lean value stream has to be a part of Ulstein Shipyard’s activities.

3) Focus on a small number of a specific goals managed by the value stream maps.

4) Evolve a policy management by involving the lower levels in Ulstein Shipyard into
formulating a policy and implementing it. When a lean shipyard matures, the policy will
start to emerge from the interaction between the several levels of the organization instead
of being generated from the top layers to prevail below.

5) Develop a lean value stream has to be done with respect for people and with “respect for
old habits”.
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6.0 Conclusion

The purpose of this thesis is to compress the TCT of Ulstein Shipyard’s ETO production
networks by focusing on the activities performed by a key supplier. It was believed that a
compression is possible by integrating the value stream of supplier WestCoat into that of
Ulstein Shipyard. In the light of this purpose, two research questions were asked to reach
the thesis goals.

The first research question was about investigating how to compress the TCT. It was found
that there were several time deviations across the ETO production networks (project phases).
In order to understand the underlying causes, the reasons for those deviations were tracked
and analyzed. The research and analysis were conducted on only the production network of
the tanks.

Time deviations occurred due to two reasons. The first of these was the nature of the
relationship between Ulstein Shipyard as a buyer and WestCoat as a supplier. Ulstein
Shipyard has an arm’s length relationship with WestCoat, which means it does not plan to
fully integrate WestCoat into its production network. This is because it follows a policy of
maintaining competitiveness among its suppliers. The nature of the relationship between the
two influenced the communication and information flow with WestCoat claiming that
information sharing during the outfitting phase was inefficient and delays occurred several
times because of the lack of information required to conduct the tasks. This indicates that
attention must be paid to making crucial efforts at information sharing alongside facilitating
access to the operating system and use. These steps will help manage the buyer—supplier
relationship efficiently.

Second, time deviations in the ETO production networks occurred due to inefficient
planning of the project which did not reflect the realities or the requirements of the working
tasks across the networks. Examples of problems occurring due to inefficient planning are
inter-dependencies between the suppliers while performing their tasks.

Corresponding to those causes of time deviations, solutions have been suggested to counter
those causes. Suggestions on enhancing the efficiency of the planning tasks by reshuffling
them across members that are involved in executing Ulstein sX 121 project are given.

The second research question was about investigating how to integrate a supplier (WestCoat)
value stream into that of Ulstein Shipyard as well as explaining the obstacles and benefits of

this integration.
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Therefore, one of the lean manufacturing tools —the VSM tool— has been suggested to use.
This tool was used to integrate the value stream of the supplier (WestCoat) into that of the
buyer (Ulstein Shipyard).

Moreover, VSM differentiates the activities in the current value stream into value added and
non-value added activities, which showed potential areas of time reduction improvements.
Thus, it serves as a base to develop a future state map for the integrated value stream, where
non-value added activities were mitigated and removed from the value stream. Besides,
suggestions were offered on how to remove those non-value added activities from the value
stream.

An analysis with regards to the developed future state map showed that actual lead time to
execute the tanks production network could be reduced significantly and the production
network flow (material and information flow) could be improved.

Generally, the findings showed that compressing the TCT is possible by making
improvements in the planning process, integrating the value stream of the supplier into the
buyer’s value stream and removing the non-value added activities from the production

network.
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7.0 Limitations of Study and Further Research

The purpose of this thesis was to compress the TCT in Ulstein Shipyard’s ETO production
networks. Prior to this thesis, not much research had been done in this area.
Therefore, the authors of this thesis analyzed the current TCT in one of Ulstein Shipyard’s
projects (Ulstein sx 121), and compared it with theories in order to understand how to
achieve the compression. The analysis scope of the project was limited to only one
production network, i.e. the production network of the tanks in the shipyard. This scope
limitation occurred because analyzing all the production networks required a very long time,
and expansive work and analysis. Therefore, this is considered to be one of the study
limitations.
Apart from the scope limitation, there were time limitations in:
1) Calculating activities’ exact cycle times and value added time in the value stream
because the authors were not able to be present when the activities took place.
2) Implementing the developed future state as it required a longer period than the available
time for the authors.
Moreover, the case analysis was done in only five months whereas more time was required
for an in-depth analysis. There were also other limitations when the study was conducted.
Since the study was done only on a single ship, the project and all secondary and primary
data were based on this ship. This had a subtle weakness in terms of generalizing the case
findings and analysis. In addition, interviews were conducted only with the personnel related
to a single ship. Therefore, there is scope for a bias in information sharing. Finally, this study
only investigated a single supplier. Thus, all decisive outcomes were based on the data of
that single supplier.
This master thesis is the second delivery from the SMARTprod project that will continue
the research until the end of 2016. Many findings analyzed and discussed in this thesis serve
as the basis for further research in this project.
Further research on the application of the concepts of continuous improvements on Ulstein
Shipyard’s projects, the adoption of best practices to tie and integrate the relationship
between the buyer and its suppliers, motion studies and the implementation of the developed

future state map are recommended.
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9.0 Appendices

Appendix 1: Interview Guides

Interview guide 1

Introduction:
Interviewee was thanked for his acceptance to be interviewed, give his time, share his

experience and keep patience. Then he was asked politely for a permission to record the

interview. Later, interviewee was informed about the master thesis, researchers objective

and their reason for working on this case. Finally, he was asked about his position and work

responsibilities in the company.

Shipbuilding industry

1)

2)
3)
4)
5)

6)

7)
8)

9)

Can you explain the history and the current state of the Norwegian ship industry in
Mgre og Romsdal?

What are the recent projects of Ulstein Shipyard?

Which production networks executed in Ulstein Shipyard?

Which suppliers are involving in Ulstein’s production networks?

Who considered as key suppliers for Ulstein Shipyard?

What are the main conditions of the contract between Ulstein Shipyard and the key
suppliers?

What are the main problems that faced the key suppliers?

How these problems affect Ulstein’s projects?

Where and when those problems occurred?

10) Are there any reports or data that clarify those problems?

11) Why those problems occurred?
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Interview guide 2

Introduction:

Interviewee was thanked for his acceptance to be interviewed, give his time, share his
experience and keep patience. Then he was asked politely for a permission to record the
interview. Later, interviewee was informed about the master thesis, researchers objective
and their reason for working on this case. Finally, he was asked about his position and work

responsibilities in the company.

Questions regarding the relationship between Ulstein Shipyard and the key supplier

1) Which project selected to investigate the production processes?

2) What are the production processes of this project?

3) Who is the key supplier in this project?

4) Where and when this key supplier starts his tasks?

5) Which problems faced this supplier during executing his project tasks?

6) Are there any performance reports or data that clarify those problems?

7) What are the main causes of those problems?

8) Who is responsible to track the execution and performance of the key supplier tasks?
9) How the performance of the key supplier is measured?

10) Which system used to communicate with the key supplier?

11) How is the communication with the key supplier taking place?

12) Are there any problems regarding the communication with the key supplier?
13) What is the nature of the relationship with the key supplier?

14) Does Ulstein Shipyard use only one key supplier to perform specific tasks?

15) Why the key supplier not invited to 6/8 weeks evaluation meeting?
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Interview guide 3

Introduction:
Interviewee was thanked for his acceptance to be interviewed, give his time, share his

experience and keep patience. Then he was asked politely for a permission to record the

interview. Later, interviewee was informed about the master thesis, researchers objective

and their reason for working on this case. Finally, he was asked about his position and work

responsibilities in the company.

Questions to explore the root causes of the problems in Ulstein production networks

1)
2)
3)
4)
5)
6)
7)
8)

9)

What are the main problems during executing tasks in the project production networks?
Avre there any potential areas for improvements in the project production networks?
Are there any performance reports or data that clarify those problems?

Who are responsible to execute this production networks?

How the project production networks executed?

Where the production networks executed?

When the production networks executed?

What are the solutions to solve problems in the project production networks?

Who should be involved to execute those solutions?

Questions concerned project planning, coordinating and inter-dependencies between
the suppliers during executing the project tasks.

1)
2)
3)
4)
5)

6)

How the project planning process take place?

Who is responsible from Ulstein Shipyard to create the project plan?

How the plan transferred from Ulstein Shipyard to the key supplier?

What are the tasks of each participant who involved in Ulstein project?

How the information transferred between the involved participants in Ulstein project?

Are there any examples of problems that occurred during executing the project tasks?
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7) In case, there are inter-dependencies between suppliers to conduct their project tasks,
who is responsible for those inter-dependencies?

8) Why those inter-dependencies occurred?

9) Are there any examples for such inter-dependencies between the suppliers?

10) How the inter-dependencies between the suppliers been handled in the project?

Questions concerned the contract agreements between Ulstein Shipyard and the key
supplier

1) What are the main contract agreements between Ulstein Shipyard and the key supplier?

2) Does the contract covers all the necessary information and descriptions about the
assigned working tasks?

3) When the key supplier start his working tasks?

4) How the key supplier respond to changing orders?

5) Are there any extra working tasks assigned by Ulstein Shipyard to the key supplier?

6) How the key supplier paid for conducting extra working tasks?
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Appendix 2: Yard No. 301. Unit Painting

10301 ConDate: 25.03,2015 114747

External |ID Task/factivity Status |Discipling|Start End Actual Start |Actual End
SBL/MAL S 941 221111,12,2013)13,12,2013) 11.12,2013)17.12,2013
SBL/MAL S 944 221110,12,2013) 20,12,2013| 17.12,2013) 20,12,2013
SBL/MAL 55-40 221112,09,2013)15,0% 2013 14.09.2013)18.09.2013
SBL/MAL Unit 412 g 413 221114,10,2013)17.10,2013] 14,10,2013) 20,10,2013
SBL/MAL Unit 422 og 423 221117.10,2013) 23,10,2013| 14.10,2013) 29.10.2013
SBL/MAL Unit 513 A/ 221111,10,2013)14,10,2013) 14,10,2013)14.10,2013
SBL/MAL Unit 521 221121,10,2013) 31,10,2013| 2%,10,2013) 03.11,2013

Appendix 3: WestCoat Staffing Plan

Staffing plan WestCoat AS 2014 B.301

2014(2014| 2014| 2014|2014 | 2014|2014

Jan | Feb [Mars|April| Mai | Juni | Juli
B.301 plan from Ulstein| 7500| 7500 8050| 8050( 8050| 6000| 1000
B.301 Actual Resuit 6389 | 6578| 7433(10493| 9404| 3620| 890
Working Hour 378| 220 462 283| 280( 338| 706
Total Hour production 6767 6798 7895[10776| 9684 3958[ 1596
Total Hour Plan 7500| 7500| 8050| 8050| 8050| 6000 1000
Staffing plan 35 35 38 38 38 28 5
Staffing Actual 30 31 37 50 48 18 Z
Difference 5 4 7 -12| -10 -10 2

Eldar Knotten
01.08.2014

Printed from Planned and actual task B.301 Ulstein Vert AS
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Appendix 4: Yard No. 301. Painting Areas and Rooms

10301 Cor Date: 25.03.2015 11:4%:44

External D Task/activStatus Discipline Start End Actual Start Actual End
Painting behind lining Bridge deck & Part of E-deck (Vanylven) 221 23112013 27.11.2013 2511.2013 02.12.2013
Painting behind lining 5WBD room 271 06,12.2013 10.12.2013 03.12.2013 03.12.2013
Painting behind lining Main stairs 221 24.01.2014 27.01,2014 28012014 28.01.2014
Finished Hotwork/ final painting Instrument room 1 PS 221 29.01.2014 02.02.2014 DB.11.2013 02.02.2014
Painting behind lining Life boat area PS&SE 221 30.01.2014 01.02.2014 03.02.2014 03.02.2014
Painting behind lining A-deck 221 31.01.2014 03.02.2014 03.02.2014 03.02.2014
Painting behind lining Main deck 271 31.01.2014 03.02.2014 03.02.2014 03.02.2014
Finished Hotwork/final painting Instrument room 2 221 05022014 07.03.2014 08112013 25022014
Painting Heisesjakt 271 05022014 06.022014 07.02.2014 07.02.2014
Painting behind lining B-deck 271 07.02.2014 10.02.2014 07.02.2014 11.02.2014
Painting behind lining C-deck 221 07.02.2014 10.02.2014 07.02.2014 11.02.2014
Painting behind lining D-deck 271 13.02.2014 17.02.2014 07.02.2014 17.02.2014
Painting behind lining E-deck 221 13.02,2014 18.02.2014 07.02.2014 17.0Z2.2014
Painting behind lining FWD stairs 221 15022014 17.02.2014 17.02.2014 17.02.2014
Hotwork/final painting AC-room 3 A deck 221 19.02.2014 25022014 07.10.2013 25.03.2014
Final painting HPU-room #162-#165 221 24.02.2014 03.04.2014 03.03.2014 08.04.2014
Final painting Life hoat area PS 271 01.03.2014 07.03.2014 03.03.2014 25.03.2014
Final painting Life hoat area SB 221 01.03.2014 07.03.2014 03.03.2014 25.03.2014
Final painting Topside PS/SB #-11-#100 271 03.03.2014 07.03.2014 18022014 25.03.2014
Final painting Mooring deck 271 06.03.2014 17.03.2014 27.01.2014 18.03.2014
Final painting Outside Main deck #-11-#44 221 06.03.2014 01.04.2014 11.03.2014 08.04.2014
Final painting AC-rom Bridge deck 271 14.03.2014 19.03.2014 04.02.2014 25.03.2014
Final painting Bow thr, room 2 221 14.03.2014 24032014 11,03.2014 25.03.2014
Final painting Emerg, gen. room 271 14.03.2014 19.03.2014 11.03.2014 25.03.2014
Final painting Vertical bottom PS/SB 271 14.03.2014 20.03.2014 11.03.2014 31.03.2014
Final painting Topside PS/SB #100-175 221 15.03.2014 02.04.2014 11.03.2014 08.04.2014
Final painting Flat hottom 221 17.03.2014 25032014 11.03.2014 08.04.2014
WP09008-Final painting Upper Engine room SB & Caising SB/PS 221 21.03.2014 28032014 18.03.2014 01.04.2014
Final painting AC-rom E deck 271 26.03.2014 31.03.2014 30.03.2014 01.04.2014
Final painting Pump room S8 271 28.03.2014 10.04.2014 18.03.2014 22.04.2014
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WP03008 Final painting Upper Engine roarm 5B & Caising $B,/PS
Final painting AC-rom E deck
Final painting Purp room SB

WPO9008 Final painting Lower Engine room SB
Final painting Outside Bridge deck/E-deck
Final painting Outside &-deck
Final painting Warkshop A-deck $B
Final painting Pump room P3
Final painting Upper & Lower engine roarm P$
Final painting Winch room
Final painting Basket corridar & Stores Room 5B #23-#75 [5B)
Final painting Crane pedestal
Final painting Stares main deck
Final painting Incinerator/garbage room
Final painting Propulsion room P§
Final painting Lower prop. room P$
Final painting Lower prop. room $B
Final painting Lower winch room
Final painting Propulsion room Center
Final painting Propulsion room B
Final painting HPR FWwD SB
Final painting Deck warkshop/stare Main-deck PS
Final painting El workshop stores
Final painting Fire, chern, paint, gas room
Final painting Bunker station P§
Final painting Bunker station 5B
Final painting Deck Store $B #55- #65
Final painting Deck warkshaop 5B #65- #75
Final painting Hydraulikk room P5 #65 - 475
Final painting Equiprment roam P§
Final painting Basket Room / Carousel area
Final painting ROV-Hangar #102-#113
Final painting Deck Store 5B #44 - #55
Final painting Equiprment roam FD
Final painting Equipment room S8
Final painting Outside Main deck #44-#99
Final painting Mission room PS #55 - #65
Final painting Main deck #75-#39
Final painting Main deck inside #44 - #75

221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221

21.05.2014
26.03.2014
28.03.2014
30.03.2014
01.04.2014
04.04.2014
04.04.2014
12.04.2014
12.04.2014
12.04.2014
20.04.2014
20.04.2014
20.04.2014
22.04.2014
22.04.2014
24.04.2014
24.04.2014
24.04.2014
24.04.2014
24.04.2014
29.04.2014
02.05.2014
02.05.2014
02.05.2014
03.05.2014
03.05.2014
03.05.2014
03.05.2014
03.05.2014
05.05.2014
09.05.2014
10.05.2014
15.05.2014
15.05.2014
15.05.2014
16.05.2014
18.05.2014
22.05.2014
29.05.2014

26.03.2014

31.03.2014
10.04.2014
11.04.2014
11.04.2014
11.04.2014
02.05.2014
20.04.2014
23.04.2014
22.04.2014
29.04.2014
28.04.2014
02.05.2014
02.05.2014
02.05.2014
03.05.2014
035.05.2014
03.05.2014
035.05.2014
03.05.2014
04.05.2014
08.05.2014
08.05.2014
08.05.2014
10.05.2014
10.05.2014
10.05.2014
10.05.2014
10.05.2014
15.05.2014
13.05.2014
22.05.2014
15.05.2014
22.05.2014
22.05.2014
23.05.2014
23.05.2014
29.05.2014
07.06.2014

15.05.2014
30.03.2014
15.05.2014
18.03.2014
15.05.2014
25.03.2014
06.05.2014
18.03.2014
11.04.2014
02.04.2014
06.05.2014
16.04.2014
02.04.2014
28.04.2014
23.04.2014
02.03.2014
25.05.2014
16.04.2014
02.04.2014
25.04.2014
23.01.2014
26.04.2014
29.04.2014
29.04.2014
29.04.2014
29.04.2014
13.05.2014
13.05.2014
07.05.2014
07.05.2014
07.05.2014
07.05.2014
18.06.2014
07.05.2014
07.05.2014
25.053.2014
07.05.2014
15.06.2014
15.06.2014

01.04.2014
01.04.2014
22.04.2014
15.04.2014
22.04.2014
22.04.2014
06.05.2014
22.04.2014
24.04.2014
29.04.2014
06.05.2014
29.04.2014
20.05.2014
06.05.2014
06.05.2014
06.05.2014
06.05.2014
06.05.2014
06.05.2014
06.05.2014
06.05.2014
08.05.2014
13.05.2014
13.05.2014
15.06.2014
13.05.2014
13.05.2014
13.05.2014
15.06.2014
20.05.2014
20.05.2014
27.05.2014
03.12.2014
27.05.2014
16.06.2014
27.05.2014
27.05.2014
03.12.2014
03.12.2014
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Appendix 5: Yard No. 301: Painting Task

10301 Co Date: 25.03.2015 11:55:02

Ecternal |0 TaskfactiStatus
Hotwarkfpaint Tankno.022 DEWE/DW tank PS5
Hotwaork/paint Tankno. 024 Wing WE/D'W anti-heelingtank P32
Hotwarkfpaint Tankno.023 DEWE/DW tanksE
Hotwaork/paint Tankno. 025 Wing WE/D'W anti-heelingtankSE
Hotwark/paint Tankno.021 Wing WE/D'W anti-heelingtanksE
Hotworkfpaint Tankno.029 Wing WE/DW tankSE
Hotwark/paint Tankno.033 Wing WE/D'W tankSE
Hotworkfpaint Tank no.022 Wing WE/DW tank PS
Hotwaork/paint Tank no.032 Wing WE/DW tank P3
Hotworkfpaint Tankno.020 Wing WE/DW anti-heelingtankPS
Hotwaork/paint Tank no. 036 Wing WE/D'W tank P3
Hotwarkfpaint Tankno.026 DEWE/DW tank PS5
Hotwaork/paint Tankno.027 DEWE/DW tank 3B
Hotwarkfpaint Tankno.037 Wing WE/DW tankSE
Hotworkfpaint Tank no.030 DEWE/DW tankPS
Hotwark/paint Tankno.031 DEWE/DW tank3E
Finished Hotwark/paint Tank no.013 DEWE/DW tank PS
Finished Hotwork/paint Tank no.044 Wing WE/DW tank F3
Finished Hotwark/paint Tank no.045 Wing WE/DW tankSE
Finished Hotwork/paint Tank no.041 DEWE/DW tank CE
Finished Hotwork/paint Tank no.0%4 WE/DW rall red.tank CE
Finished Hotwork/paint Tank no.055 WE/DW roll red.tank CE
Finished Hotwork/paint Tank no.014 DEWESDW tank FS
Finished Hotwork/paint Tank no.016 Wine WE/DW anti-heelingtank P2
Finished Hotwork/paint Tank no.015% DEWE/DW tanksE
Finished Hotwark/paint Tank no.017 Wing WE/DW anti-heelingtankSE
Finished Hotwork/paint Tank no.046 Wing WE/DW tank F3
Finished Hotwark/paint Tankno.019 DEWES/DW tankSE
Finished Hotwork/paint Tank no.047 Wing WE/DW tank3SE
Finished Hotwark/paint Tank no.049 Wing WE/DW tank P8
Finished Hotwork/paint Tank no.034 DEWE/DW tank FS
Finished Hotwork/paint Tank no.025 DEWESDW tanksE
Finished Hotwork/paint Tank no.052 dftpeaktankSE
Finished Hotwork/paint Tank no.0%0 Wing WE/DW tankSE
Finished Hotwark/paint Tank no.051 Aftpeaktank PS
Finished Hotwork/paint Tank no.012 Wing WE/DW tank F3
Finished Hotwark/paint Tank no.003 Wing WE/DW tank P3
Finished Hotwork/paint Tank no.042 Wing P& tankSE
Finished Hotwark/paint Tank no.040 Wing F¥ tank PS
Finished Hotwork/paint Tank no.043 Wing FX tankSE
Faint Tank no.0%3 WESDW roll red.tank CE
Paint Tankno.311 Chain locker 38
Finished Hotwork/paint Tank no.023 DE'WESDW tankFS
Finished Hotwork/paint Tank no.039 DEWE/D'W tankSE

Dis cipline Start

221
221
221
221
211
221
121
221
221
221
221
221
221
221
221
121
221
121
221
221
221
221
221
221
211
221
121
221
221
221
221
221
221
221
221
121
221
121
221
221
221
221
221
221

2211.2012
22.11.2013
24.11.2012
24.11.2013
26.11.2012
28.11.2013
22.11.2012
29.11.2012
20.11.2013
02.12.2012
032.12.2013
05.12.2012
07.12.2013
11.12.2012
12.12.2013
1213.2012
09.01.2014
09.01.2014
09.01.2014
10.01.2014
11.01.2014
11.01.2014
15.01.2014
15.01.2014
17.01.2014
17.01.2014
22.01.2014
24.01.2014
24.01.2014
25.01.2014
27.01.2014
29.01.2014
31.01.2014
01.02.2014
01.02.2014
02.02.2014
04.02.2014
06.02.2014
07.02.2014
07.02.2014
07.02.2014
05.02.2014
09.02.2014
09.02.2014

End
04.12.2013
04.12.2013
06.12.2013
06.12.2013
09.12.2013
11.12.2013
12.12.2013
13.12.2013
13.12.2013
16.12.2013
17.12.2013
20.12.2013
22.12.2013
23.12.2013
26.12.2013
25.12.2013
24.01.2014
24.01.2014
24.01.2014
23.01.2014
30.01.2014
31.01.2014
04.02.2014
04.02.2014
06.02.2014
07.02.2014
05.02.2014
11.02.2014
10.02.2014
10.02.2014
10.02.2014
12.02.2014
14.02.2014
17.02.2014
17.02.2014
22.02.2014
17.02.2014
22.02.2014
21.02.2014
22.02.2014
21.03.2014
22.03.2014
24.02.2014
26.02.2014

ActualStart  Actual End

2211.2012
22.11.2013
2211.2012
22.11.2013
02.12.2012
02.12.2013
02.12.2012
02.12.2013
02.12.2013
02.12.2012
02.12.2013
05.12.2012
05.12.2013
11.12.2012
02.01.2014
02.01.2014
10.01.2014
10.01.2014
13.01.2014
07.01.2014
07.01.2014
07.01.2014
02.12.2012
03.12.2013
02.12.2012
14.01.2014
14.01.2014
14.01.2014
14.01.2014
14.01.2014
032.12.2013
02.12.2012
20.01.2014
14.01.2014
20.01.2014
14.01.2014
21.01.2014
032.12.2013
03.12.2013
032.12.2013
04.02.2014
12.02.2014
02.02.2014
03.02.2014

10.12.2012
10.12.2013
10.12.2012
10.12.2013
10.12.2012
17.12.2013
22132012
17.12.2012
22.12.2013
17.12.2012
07.01.2014
07.01.2014
07.01.2014
14.01.2014
12.01.2014
12.01.2014
28.01.2014)
18.01.2014
28.01.2014)
28.01.2014
02.02.2014
31.01.2014
11.02.2014
11.02.2014
11.02.2014
11.02.2014
21.01.2014
27.03.2014)
18.02.2014
17.02.2014
27.03.2014
27.02.2014
27.03.2014
12.02.2014
27.03.2014)
17.02.2014
27.03.2014)
27.03.2014
27.03.2014)
27.03.2014
27.02.2014
07.04.2014
27.02.2014
27.03.2014)
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Finished Hotwork/paint Tankno.033 DEWE/DW tankSE

Paint Tankno.252 Sewass tank

Paint Tankno.27% FO drain tank

Faint Tankno. 230 Bilge watertank

Paint Tankno. 281 Bilee watersettlingtank
Paint Tankno. 282 Clean bilge watertank
Paint Tank no. 284 5ludee tank

Paint Tankno. 228 Sludge s ettling tank
Faint Tankno.004 DEMWing WE/DW tank P
Paint Tankno.255 Ureatank

Paint Tankno.256 Ureatank

Paint Tank no.043 WE/DW tank CE

Paint Tankno.005 DB Wing WE/DW tanksE
Paint Tankno.0649 Liquid careo tank 5
Paint Tankno.263 HF Hydr.oilstore tank
Paint Tankno. 271 FOsettlingtankno.1
Paint Tankno. 274 FOservice tankno.2
Paint Tankno.230L0store tankmain eng. PS
Paint Tankno.291 LOstore tank main eng. SB
Paint Tankno.292 LOstore tankaux. eng.
Paint Tankno.292 LOstore tankthruster
Paint Tankno.295 LOstore tank main azimuth
Paint Tankno. 298 Dirty LO tank

Paint Tankno.299 LO Brop tank

Paint tankTank no. 272 FOsettlingtank no.2
PainttankTankno.2¥3 FOservice tankno.1
Faint Tankno.006 DEWE/DW tank CE

Paint Tankno.070 Liquid cargotankSE
Paint Tankno.071 Liquid cargo tank PS
Paint Tankno.002 Wing P tankSE

Paint Tankno.214 ¥oid

Faint Tankno.010 DEWESDW tank P2

Paint Tankno.013 Wing WE/DW tank3E
Paint Tankno.001 Farpeaktank

Paint Tankno.002 Wing FW tank PS5

Faint Tankno.011 DEWE/DW tank3E

Faint Tankno.009Wing WE/DW tank3E
Faint Tankno.007 Wing WEfDW tanksE
Paint Tankno.210 Chain locker P8

Paint Tankno.321 Cofferdam PS

Paint Tank no.315 ¥oid

Paint Tank no.3149 ¥oid

221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221
221

09.02.2014
13.02.2014
13.02.2014
13.02.2014
13.02.2014
13.02.2014
13.02.2014
12.02.2014
18.02.2014
19.02.2014
19.02.2014
20.02.2014
22.02.2014
¥5.02.2014
¥5.02.2014
13.02.2014
13.02.2014
23.02.2014
22.02.2014
28.02.2014
23.02.2014
23.02.2014
23.02.2014
23.02.2014
¥5.02.2014
¥5.02.2014
04.03.2014
03.03.2014
11.02.2014
12.03.2014
12.02.2014
19.02.2014
19.03.2014
20.03.2014
20.03.2014
20.03.2014
21.03.2014
24.03.2014
24.03.2014
27.03.2014
02.04.2014
02.04.2014

26.02.2014
21.03.2014
21.03.2014
21.03.2014
21.03.2014
21.03.2014
21.03.2014
21.02.2014
21.02.2014
02.04.2014
02.04.2014
13.03.2014
25.03.2014
25.03.2014
06.03.2014
06.03.2014
06.03.2014
06.02.2014
06.02.2014
06.02.2014
06.02.2014
06.02.2014
06.03.2014
06.03.2014
06.03.2014
06.03.2014
29.03.2014
22.03.2014
24.02.2014
26.02.2014
03.04.2014
02.04.2014
02.04.2014
05.04.2014
10.05.2014
05.04.2014
05.04.2014
02.04.2014
03.04.2014
05.05.2014
04.05.2014
04.05.2014

02.02.2014
10.02.2014
18.02.2014
10.02.2014
21.02.2014
21.02.2014
21.02.2014
21.02.2014
14.01.2014
10.02.2014
10.02.2014
14.01.2014
14.01.2014
03.03.2014
03.03.2014
03.03.2014
03.03.2014
02.02.2014
02.02.2014
02.02.2014
02.02.2014
02.02.2014
03.03.2014
03.03.2014
03.03.2014
03.03.2014
10.02.2014
11.03.2014
11.02.2014
02.02.2014
02.02.2014
16.01.2014
10.02.2014
03.03.2014
03.03.2014
10.02.2014
11.03.2014
21.02.2014
25.02.2014
03.03.2014
11.03.2014
11.03.2014

27.02.2014
07.04.2014]
07.04.2014]
07.04. 2014
07.04. 2014
06.05. 201
07.04.201
07.04.2014
21.02.2014
07.04. 2014
07.04. 2014
18.03. 2014
30.03. 2014
29.04. 2014
15.06. 2014
18.06.2014
18.06.2014
12.06.2014
18.06.2014
18.06.2014
12.06.2014]
12.06.2014]
18.06.2014]
18.06.2014]
15.06. 2014
15.06. 2014
30.03. 2014
13.05. 2014
13.05.2014
07.04.2014
07.04. 2014
07.04. 2014
07.04.2014]
29.04. 2014
07.04. 2014
07.04. 2014
29.04.2014
29.04.2014
29.04. 2014
06.05. 2014
06.05. 2014
06.05. 2014
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Appendix 6: General Overall Working Task

10301 Construction Sched Date: 27.03.2015 10:52.5%
] Tasktactivity
2200200 Ship unit plan

Arrival 55-51del1- 431,51
Cutfitting Block 5551

BE100° Maskinmaodul nr. 1
BE200 Maskinmodulnr. 2

Veke 37 -
Arrival 55-40 - 411,421 [Uve Yanyen]
Cutfitting block 5540

SELIMAL 55-40

Loading Evaporator [F'' generatar]
Loading Pump module [maskinromsmadul)
Maounting of EG 5551

Loading Catalysatars
L
Arrival 55-51del 2- 432, 433,512
Arrival 55-60 -514,825,611612 513,526
Arrival §5-71-700,702
Arrival 55-81 - 811, 812, 831
Arrival 55-82- 821522, 823,833 824,832
Cutfitting block 5560
Clutfitting block 558
Clutfitting block 5582
Steel Outfitting block S560
Steal Qutfitting block 5531
Steel Qutfitting block 5532
Chutfitting block 557
BE040 Montering unit 432 bl 5551
Arrival §5-41- 412, 413 0g 422 423 [Uve Yanylven)
Arrival 55-52 513
SBELMAL Unit 513 AB

HYALC Hotwork, 5581
Open Cut out #2.1- 5582, AC room 3
Open Cut out 2.2 - 5582, AC room 3
SBELMAL Unit 412 og 413
Arrival 55-52 621
SBLMAL Unit 422 0 423
BEOT0 Montering unit 512 kil 5551
Weke 43 v

Statu: Op Dizcipline Start

283

SALT

233

jacies

24
24

632
Alle
2

24

24
24
Alle

243

Crist
Crist
Crist
Crist
Crist
Alle
Alle
Alle
LEI
LEI
LEI
Alle
233
32
SALT
2z

HvaC
233
jacies
M

SALT
24
233

07.03.2013
23.06.2013
30.06.2012
07.07.2013
12.07.2013
13072002
4.07.2013
207203
28.07.2013
04.08.2012
05.08.2013

o203
12.08.2013
18082013
26.08.2012
26.08.2013
26.08.2012
01.09.2013
05.03.2013

032013
12.08.2013
12.09.2013
16.09.2013
16.09.2013
22.09.2013
23.03.2013
23.09.2012
23.09.2012
23.09.2013
30.09.2013
(6102013
07.10.2013
07.10.2013
07.10.2013
07.10.2013
07.10.2003
07.10.2013
07.10.2013
07.10.2013
07.10.2003
07.10.2013
07.10.2013
02102013
03102003
10.10.2012

110.2012

110.2013
1210.2012
W10.2012
102013
W10.2013
102012
16.10.2012
17.10.2013
18.10.2012

2010.2003

End
18.03.2013
30062013
07.07.2m3
14.07.2013
1207203
0122003
21072003
28072003
04.03.203
1082012
09.03.2003
18.08.2013
26102013
265082013
01.09.2013
002003
00202
08.03.2003
15.03.2013
1082013
sl el ]
16.09.2013
2209203
mi1.2m3
29.03.2003
26.10.2013
2409203
sl el ]
0B10.2013
0312003
13102002
07102013
07102013
07102032
07102013
07102013
05.01.2014
291202
0122013
0301204
291202
04.12.2013
2EN2003
181203
1002003
NA0.2003
02003
20.10.2013
26102013
16102003
16102013
17002003
18.10.2013
23102013
2212m2
27102013

Man-br: Used Ml Actual Sta Sctual Eng

5[4

=
SO oSS oSS S S

=

=

o
=

[
[

[
o
=~ — R — R — i — R — R — i — R — R — R — I — B — O — i — I — i — I — R — i — i — i — A~ — I — A — R~ — A=~ — =~ —1

23 2manta
0 23062013
0 20062013
0 07072013

12

0
I
I
1]

LA ]
15.07.2013
14.07.2013
2107.2013

0 28072013
0 04.08.2013

1]
0
4
I

19.09.2013
ez
16.08.2013
12.02.2013

0 25082013
418 03.09.2013
429 02.09.2012

1]

01.09.2013

0 05.03.2013

I
1]
1]
I

032013
12.09.2013
14.09.2013
15.09.2013

BN 23.09.2012
0 22082013

o
o

[
o
=R A==~ — R — A — i — R — i — i — e R — i — i — I — i — i — I — I — i — A — A — T — A —E—]

I

03102013

0 30032013

1]

02013

0 23092013

07102013
0E.10.2013
02.10.2013
03.10.2013
02.10.2013
02.10.2013
03.10.2013
02013
02012
02013
03.10.2013
02.10.2013
02.10.2013
1502013

02013
1002013

102013
402013
1202012
1B.0.2012
2102013
202013
02013
02013
402013
franzom
20.10.2013

2512013
30.06.2013
07.07.2012
H.O07.2013

1.07.2003
03122003
072003
28.07.2013
04.08.2013

1.08.2013
19.09.2013
18.08.2013
26.09.2013
26.08.2012
01.09.2013
06102013
(102013
02.09.2013
16.09.2013

1.05.2013

2612013
18.09.2013
22.03.2003

0312003
29.09.2013
03102003
(5102013

2612013
06102013

19.11.2003

12102013
07.10.2013
07.10.2003
07.10.2013
07.10.2013
07.10.2003
03122003
03122003
03122003
03122003
03122003

10122013
03122003

19.11.2013

10102013

110.2012

14102013
20102003

21102013

21102003

21102013
20102013

14102013
23102003

2612013
2710203
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WP0A010-07

WEOS008-10
WP0A010-07

SELMAL Unit 422 og 423
BEOT0 Montering unit 512 kil 5551

T4 Eksozrer m. oppheng Sane H
Feste for kabelgater 5589
Giennomfaringer 5533 elekiro
HYAC Hotwork, SSE0
Cutfitting block 5583
SBELMAL Unit 521
Steel Qutfitting block 554 MED

B8R0 Windows in wheelhouse
Cloze Cutout $2.1- 5582, AC room 3

G4040 Sammenztilling 112,413 & 422,423
Lioading Swing up matar

Arrival Unit 533
39120 Farpigging
Laading MCC
Loading Biailer
Lioading Chiller units
Lioading El equipment
Loading Freq. conwerters far thrusters
Loading Provizion cooling system
Loading Sewage unit
Loading Transformator
Loading Transformators
Loading warkshop equipment Drilling machine
Loading warkshop equipment Lathe.
BEOA0 Montering unit 521 vl 5136514 [S552]
Open Cut out 42.1 - Upper engine room
Open Cut out #1.1- Bathroom modules M dk
Open Cut out 2.3 - Bathroom madules A dk.
Open Cut out #3.1 - Bathroom modules B dk.
Open Cut out #4.1- Bathroom modules C dk.
Open Cut out 85,1 - Bathroom modules O dk.
BRO0 Montering au Wros [Unit 533)
BROG0 Montering unit 433 [ S551)

HWAC Hotwark, Bridge deck.
HWAC hotwark E-deck
Open Cut aut 421 - Switchboard room
Open Cut out 43.2 - Switchboard room
Aftship ready far bowaway from Hullyard
Insulation Lower Tweendeck,

Tron ROY porter
Lioading w'ater mist unit
HwAC Hotwark, 5582

Close Cut out §2.2 - 5582, AC room 3

Loading Starting air compressor
Trian ROY Maoonpool ke

431 Loading El equipment

431 Loading HWAC equipment

431 Loading Main switch board

Aftship in Inner Dok,

Aurrival of AFtship

Lioading 'warking air compressar

Open Cut out 2001 - Main deck to Winch room
B0 Montering 5540 il skrag

Hotwarkfpaint Tank no.022 OB WEND'W tank PS

24
233

2
LEI
LEI
HYaC

-

3

2

LEI
233
24
233
24

32
223
LEI
24
24
LEI
LEI
24
24
LEI
LEI
243
243
233
233
233
233
233
233
233
233
233

HvaC
HYAC
233
233
290
[kl
243
24
HYAC

234

24

243
LEI

243
LEI

jad
290
24
233
233
n

17.10.2013
18.10.2012
20402013
2110.2013
210.2013
2102012
2110.2013
2110.2013
210.2012
210.2012
2110.2013
2310203
24102013
26.10.2013
2710203
2810202
2510203
28102003
28102003
2510203
25102013
2810203
281020103
2510203
28102003
2810202
2510203
28102013
28102003
281020103
25102013
28102003
2810202
2510203
28102013
29102013
2410203
03203
04.11.2013
04.11.2012
04.1.2012
04.1.2013
05.11.2012
05.1.2012
06.1.2013
02.1.2013
03.1.2012

10.11.2012

2003

2003

n2ms

14.11.2013

14.11.2012

15.11.2012

17.11.2013

19.11.2013

19.11.2012

19.11.2012
20.1.2013

21.11.2012
nan:

2310203
2o
2710.2m3
06012014
ot Rl ]
2z
nafnams
0312.2m3
Hanzm:
DE01.204
a.0.204
2310.2m3
1e1.2ms
26102013
0212003
111203
30.04.2014
0512003
0212012
2810.2m3
231203
0212003
2o
020z
2310.203
2an2m:
020z
o
20012013
2o
m2ms
012ms
.23
o1.2ms
o2ms
220203
2nzm:
02ms
ol el
2o
071203
0712003
0612012
2601204
20.04.2014
0212003
2z
17.11.2m3
1B1.2M3
1811203
20.04.2014
0612203
220203
2002003
240203
18.2ms
1811203
20012003
23012003
220
0412203

[
o

=

P
ol

.
=

2

o
=

[
f=r]
=== === — A~ — )

I
|7

===~~~ I — 2 — ]

on
=

402013
franzom
20.10.2013

1212013

1212013
202012
2210.2013
2102013
29.10.2013
202013
2310.2013
29.10.2013

100 20009.2013

0
I
I

28.10.2013
2702013
0512012

1339 03.09.2013

I

===~ — = — i — i — I —E— A — A —r— I — 2 —]

=

23.10.2013
29.10.2013
29.10.2013

Lz
2810.2013
23.10.2013
29.10.2013
28.10.2013
DEN.2012
28.10.2013
28.10.2013
0402012
28.10.2013
04nz0:
23.10.2013
042012
29.10.2013
23.10.2013

1A 05.07.2012

384
0

0402012
0anans

0 30082013
0 30082013

-
=

o o
@ o
L= ==~ — A — = — A — e — I — = — A — A — A — =g~

04Nn.2012
04012013
OE.1.2012
012013
1212013
0203
24.10.2013
012013
1212013
29.10.2013
20012014
23.10.2013
0612012
26012012
Tr.2013
182013
1812012
1812013
2612013
26012012
2nzos

23102003
2612013
2710203
21.11.2003
2612013
2612013
24.10.2013
03122003
0312003
07.01.2004
27.10.2003
29102003
2012013
28102013
2710203
0512013
26.04.2014
203
29102003
29102013
03122003
203
29102003
29102013
0312003
03122003
0312013
0312003
20.1.2013
0312013
04112003
04112003
0412003
0412013
04.11.2003
26.1.2013
2012013
10.11.2013
30.09.2013
30.09.2012
0412013
04112003
0E.1.2013
28012004
20.04.2014
10.11.2013
2512013
17112012
19.11.2003
20.1.2013
0E.07.2014
10122003
26.1.2013
2612013
24.11.2003
19.11.2013
19.11.2012
2012013
03122003
17.12.2013
10122013

116



WP03003-05

1ljan

38360

niow.19

38a10

38160

now.22

38340
35440

Finizhed Hotwarkfpaint Tank no 047 Wing WEDW tank 5B
Fainting behind lining Main stairs

Finizhed Hotwarkfpaint Tank no 049 Wing WENDW tank PS
Mount. LARS

ek 05 - eeeen

Alignment spole arr. og skive [kranplan)

Alignment winch (kranplan)

Claze Cut out 20.2 - Upper Winch room ta Lower Winch room
Finizhed Hotwarkipaint Tank no 034 OB WEBIDW tank PS5
Inztallation of &P rack and AHC cylinder

Mo found. in Galley

o all panel Bridge deck.

Finizhed Hotwark! final painting Instrument room 1P5
Finizhed Hotwarkfpaint Tank no 035 OB WEBID'W tank 5B
Inztall cable and pipe penetrations in &0eck far MHT.

Mo, HPU [kranplan)

Fainting behind lining Life boat area PS&SE

‘wiooden Hoor Eridge deck.

20,1 Loading Main HPU Rar crane

Finizhed Hotwarkfpaint Tank no 052 Aftpeak tank SB
Fainting behind lining A-deck

Fainting behind lining Main deck

Finizhed Hotwarkpaint Tank no 050 Wing WENDW tank 5B
Finizhed Hotwarkfpaint Tank no 05 &ftpeak tank PS

Alignment kontrall av fundament [kranplan]

Finizhed Hotwarkfpaint Tank no 02 Wing WEIDW tank PS5
Flushing og hydr. syst. Rar,[kranplan)

HWAC Spiro ace.B-deck.

Fiping [kranplan]

Finizhed Hotwarkfpaint Tank no 008 Wing WENDW tank PS
Floating flocor MO

Mo, Hydrostat eylinder [kranplan]

Finizhed Hotwarkfinal painting Instrument room 2
Fainting Heizesjakt

Finizhed Hotwarkfpaint Tank no 042 Wing F tank, 5B
Finizhed Hotwarkpaint Tank no 040 Wing ' tank PS5
Finizhed Hotwarkfpaint Tank no 043 Wing Fu' tank 5B
Inzulation MO

Faint Tank o052 WESDW roll red tank CE

Fainting behind lining B-deck

Fainting behind lining C-deck

Faint Tank no 31 Chain locker 5B

Finizhed Hotwarkdpaint Tank no 038 OB WEBID'W tank PS5
Finizhed Hotwarkfpaint Tank no.039 OB WEBIDW tank 5B

HYAC Spiro ace.C-deck.

Hydr. piping [kranplan)

Inztallation of cooling water piping

20.2 Loading Main valve block for crane
Cloge Cut oot 2001 - Main deck. ta Winch room
Inzulation B-deck

Inzulation C-deck

Faint Tank no 262 Sewage tank

Faint Tank ne 275 FO drain tank

Faint Tank o280 Bilge water tank

Faint Tank no. 281 Bilge water ettling tank
Faint Tank no. 282 Clean bilge water tank.
Faint Tank no. 284 Sludge tank.

Faint Tank no 288 Sludge settling tank,
Fainting behind lining O-deck
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24.01.2014
24.01.2014
26.01.2014
26.01.2014
26.01.2014
2r.0m.2014
270204
270204
2r0.204
270204
2702014
2r.0m.2014
29.01.2014
23.01.2014
23.01.2014
29.01.2014
30012014
30.01.2014
Hm.2o4
Hm.aog
m.zo4
3m.zo
01.02.2014
01.02.2014
02.02.2014
03.02.2014
03.02.2014
03.02.2014
03.02.2014
03.02.2014
04.02.2014
04.02.2014
04.02.2014
05.02.2014
05.02.2014
0E.02.2014
07.02.2014
07.02.2014
07.02.2014
07.02.2014
07.02.2014
07.02.2014
02.02.2014
03.02.2014
03.02.2014
09.02.2014
10.02.2014
10.02.2014
10.02.2014
12.02.2014
12.02.2014
12.02.2014
12.02.2014
13.02.2014
13.02.2014
13.02.2014
13.02.2014
12.02.2014
13.02.2014
13.02.2014
13.02.2014

002 2004
27.01.204
10.02.2004
20.02.2014
0z02.20014
01201
02004
0200
10022004
02.02.2014
30.01.2004
16.05.2014
0z02.20014
12.02.2014
2T 022004
29.01.204
.02 2004
30.05.2014
01201
4.02.2014
03022014
030220014
17.02.2004
1r.02.2004
09.02.20014
04.02.20014
220220014
060320014
2E04.2014
30.04.20014
1r.02.2004
202204
02.02.20014
07032004
DB02.2014
2022014
2102204
220220014
14.04.2004
2103204
10022014
002 2004
22032004
24.02.2014
2E.02.2014
16.02.2014
26.04.2014
30042004
16.05.2014
12.02 2014
28.02.2014
30.04.2004
30.04.20014
2103204
21.03.2014
2103.2004
21032014
2102204
2032004
2103204
17.02.2004
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0 14012014
0 28012014
0 4012014
0 27012014
0 26012014
0 21012014
0 25012014
0 21012014
0 03122013
0 04.02.2014
0 02.02.2014
1047 07.01.2014
0 0802013
0 03122013
0 25012014
0 04.02.2014
0 02.02.2014
32 Mz
0 302014
0 20012014
0 03022014
0 03022014
0 4012014
0 20012014
0 02.02.2014
0 4012014
0 402014
0 04.02.2014
0 04.02.2014
0 14022014
0 2012014
0 1022014
0 04.02.2014
0 0203
0 07.02.2014
0 03122013
0 03122013
0 03122013
£42 30..2014
0 04.02.2014
0 07.02.2014
0 07.02.2014
0 12022014
0 02022014
0 02.02.2014
0 09.02.2014
0 1022014
0 14022014
0 24022014
0 14022014
0 28012014
366 022014
450 1022014
10.02.2014
18.02.2014
10.02.2014
2102.2014
21.02.2014
21.02.2014
21.02.2014
0 07.02.2014

=

[=2E—2E—2E—RE—2r—1

16.02.2014
28.01.204
1r.02.2004
17.02.2004
02.02.2014
04.02.2014
04.02.2014
28.01.2004
27.03.2014

M.02.2004
03.02.2014
1207.2004
02.02.2014
27032014
24022004
04.02.2014
03.02.2014
16.05.2014
04.02.2014
27032014
03.02.2014
03022014
10022004
27032014
09.02.2014

14.01.2014
27032014

1022014
20.05.2014
(E.05.2014
27032014
26.02.2014

1022014
20.02.2014
07.02.2014
27032014
27.03.2014
27032014
23.04.2014
27032014

1.02.2014

1022014
07.04.2014
27.03.2014
27032014
16.02.2014
20.05.2014
0E.05.2014
13.06.2014
022004
28.02.2014
2303201
26.04.2014
07.04.2014
07.04.2014
07.04.2014
07.04.2014
(E.05.2014
07.04.2014
07.04.2014
17.02.2004
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IALA]

WP05003-03

WRN3003-05

Fainting behind lining O-deck.
Fainting behind lining E-deck
Fainting behind lining Fw'D ztairs

Flaating floor B-deck
Floating floor C-deck
HWALC Spira accBridge deck,

35240 Insulation A-deck.
Insulation E-deck

380 Inzulation provrooms
Iontering av Stahl Heiz
Paint Tank. no 004 OB Wing WEIDW tank PS5
Cut ot For G drive rom
Hatwork.ffinal painting AC-room 3 A deck
Faint Tank, no. 255 Urea tank
Paint Tank. no 266 Urea tank

80 Wall panel MO
Alignment kontrall aw pidestal [kranplan]
Loading POU og trafo
Faint Tank. no 048 WEID'W tank CE

jul In=tall Main winch

Paint Tank. no 005 OB Wing WEIDN tank SB
ks 0 oo
Final painting HPU-room #162-#165
HYWALC Spirg ace.O-deck

f.mar Install power cabling fram Qffshore Eq.

oy
221
m

223
23
HyaC
]
Rt
23
243
m
233
22
oy
221
223
24
LEI
m
24
|

221
HvaC
LEI

M.aug Installation of Gw' drives [2 pes] and brake resistors (2 pes] UEI
Lokt Installation of Gw' drives [2 pes] and brake resistors (2 pes) UEI

Iounting of scatfalding work.
Insulation O-deck,

Heis =jakt, [ukk utkapp i toppen

o, knukle boom [kranplan)

o, main boom [kranplan]

Paint Tank. no 089 Liquid carga tank P5S
Final painting Life boat area PS5

Final painting Life boat area 5B
Floating floor O-deck

Installation of MHT on ADeck, Part 1

Final painting Topside PS{SE #-11-#100
o, konge (kranplan)

Iount, Oftshore Crane above deck.
‘w'all panel Lower Tweendeck

niow 20 Build ko fit entrance to MHT stair tower on A-Deck. part zide.

Faint Tank. no.006 OB WEIDW tank CE
T1feb Re-build to fit and install HFU for Main Winch

Final painting Moaring deck

Final painting Cut=ide Main deck #-11-#44

Paint Tank. no 070 Liquid carga tank SB

Ceilingf alls kjalffrysftarrproviant

Close Cut out 2.1 - Upper engine roam

Claze Cut out Far G drive rom

Iount. Main Azimuth Throsters, outer part
32350 Wall panel B-deck,

Paint Tank no 071 Liquid cargo tank, PS5

Paint Tank. no 003 Wing F'w tank 5B

Final painting AC-rom Bridge deck

Final painting Ecw thr. raom 1

Final painting Eaw thr. raom 2

Final painting Emerg.gen.room
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13022014
12022014
16022014
16.02.2014
fr.o2.2014
7022014
fro2.z014
fr.o2.2014
fr.02.2014
7022014
7022014
fen2.2014
19.02.2014
19.02.2014
19022014
19022014
1022014
20.02.2014
20.02.2014
20.02.2014
2102.2014
22022014
23022014
24.02.2014
24022014
25022014
26022014
20.02.2014
26.02.2014
2E.02.2014
25022014
28022014
25022014
28022014
01.03.2014
01022014
0022014
032014
02032014
03032014
03032014
03032014
03032014
04.03.2014
04.03.2014
04.03.2014
06032014
06032014
03.03.2014
03.02.2014
0022014
0.03.2014
0022014
10022014
0032014

1032014
12022014
022014
H03.2014
022014
022014

fr.02.2014
fe02.2014
fr.02.2014
23022014
05.03.2014
1022014
26.04.2014
30.04.2014
.02.2014
19.02.2014
07.05.2014
022014
20.03.2014
26.02.2014
02.04.2014
02.04.2014
03.05.2014
20.02.2014
20.02.2014
12022014
22022014
26032014
02.03.2014
03.04.2014
2E.04.2014
30.05.2014
03.05.2014
03.05.2014
22032014
28032014
0E.03.2014
19.03.2014
19.02.2014
28032014
07.03.2014
07.03.2014
1022014
02.03.2014
03.03.2014
07.03.2014
05.03.2014
22032014
2803204
19.02.2014
23.05.2014
26032014
17.02.2014
01.04.2014
22032014
16.02.2014
23052014
4.03.2014
12022014
02.04.2014
16.05.2014
24032014
26032014
19.02.2014
24.05.2014
24032014
19.02.2014
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0 07.02.2004
0 07.02.2004
0 17.02.2004
0 16.02.2004
0 18.02.2004
0 18.02.2004
0 18.02.2004
1005 18.02 2014
0 25022004
6 12.02.2004
0 2701204
0 14012004
0 24.02.2004
0 07102003
010022004
010022004
974 13022004
0 24.02.2004
0 18.02.2004
0 14012004
0 24.02.2004
0 14012004
0 23022004
0 02032004
0 18.02.2004
0 01042004
0 04.03.2004
0 04.03.2004
0 25032004
0 26.02.2004
0 28022014
0 1032004
0 1022004
0 02032004
0 03.03.2004
0 02022004
0 02032004
0 04.03.2004
0 02032004
0 18.02.2004
0 0E.02.2014
0 18.03.2004
0 04.02.2004
0 18032004
0 10022004
0 25022004
0 27012004
0 11032004
0 1032004
0 09.02.2004
0 1022004
010052004
0 02.02.2004
0 20022004
95103200
0 1032004
0 02022004
0 04.02.2004
0 18.05.2004
0 1022004
0 1022004

17.02 204
17.02.204
17.02.2M4
2302 204
10.02.204
2602204
20.05.2014
26.04 204
17.02.204
0203204
(6.3 2014
21.02.2M4
24.02.2M4
20.03.204
07.04 204
07.04 2014
23.06.2014
24.02 204
26.02.2M4
18.02.2M4
04.03. 2014
3002204
0202204
03.04 2014
20.05.204
12.06.204
(B0 2014
(605 2014
01.04 204
01.04.204

03200
2003204
2002204
25.04 204
2003204
2602204
2602204
03.03. 204
03.03 204
2602204

02200
2003204
04.02.204
2602204
3005204
2603204
18.02.204
03.04 2014
13.05.2014
1E.02.204
18.06.2014
10.03.2014
17.02.204
05.04 204
23.06.2014
12.05.204
07.04 204
2602204
20.03.204
2602204
2602204
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niow. 16

34020

5TO00

35000

BROED

55010

aeE020
5000

38340

aa020

HOMOIRIPAING | ANk MO LS WELIW Lank, Fa
Hotwork/paint Tank noU024 Wing WEHDW anti-heeling tank P4
Fainting behind lining Eridge deck. & Part of E-deck [Wanylwen
Hotworkfpaint Tank no,02: OB WEIDW tank 5B

Hotwork/paint Tank noU025 YWing WEMDW anti-heeling tank SE

201 Loading Pipes and walves

20.2 Loading Pumps and coolers For lawer prop room
306 Loading Ballast water treatment unit

306 Loading FO transker pump

306 Loading Fipes and valves

306 Loading Pumps

308 Loading Yalve chests

Lowading Separatars

Muowe crane on ADeck, port side

Cloze Cut out 43.1- Switchbaard room

Cloge Cut out 43.2 - Switchboard room
Hotwiork/paint Tank noU021 wing WED'W anti-heeling tank, SE
Muantering 5541l krog

Open Cut out 30.2 - Main deck bo equipment room
Open Cut out 30,3 - Equipment room to Pump room
Open Cut out 30.4 - Equipment room to Pump room
Open cut ouk 305 - A deck to Equipment raom
Open cut out 306 - Main deck. to equipment room
Hotwiork/paint Tank noU028 Wing WEMDW tank 5B
Hotwork/paint Tank no.033 Wing WEHDW tank 5B
Open Cut out 10.1 - Main deck. to Proproom

Open Cuk out 10.2 - Main deck to Proproom

Open Cut out 10.3 - Main deck to Prop.room
Hotwark/paint Tank no.028 Wing WEMDW tank P5S
Muankering S571H zkrog

Hotwiorkdpaint Tank noUd3z2 Wing WEMDW tank PS

Hotwork/paint Tank noU020 Wing WEHDW anti-heeling tank P
Lowading Transharmatarstdrives

Muantering 5581l krog

Hotwork/paint Tank no.038 Wing WEHDW tank PS
HVALC hotwaork, Main deck,

Mankering Unit 513 tank top

Muantering 5551l krog

Hotwork/paint Tank no,026 OB WE/DW tank PS5
Muaonkering S582 kil zkrog

Arrival 55-89 - 842,843,891 [Uve Yanylven)

Arrival Units : 844 841 [Uve Vanylven)?

Fainting behind lining SWEBD room

Hotworkfpaint Tank no,027 OB WEIDW tank 5B

10.1 Lioading Main &l prop makor

10.3 Loading Lub qilfzersa unit

Loading Exp. tank far thrusters

Loading Servo pumps Far thrusters

Muankering S552 il krog

Muounting Azimuth

Loading Ozmose system

SELIMAL 5 844

10.2 Loading Main el prop motor

Hotwork/paint Tank no.037 Wing WEMDW tank 5B
Inzulation Bridge deck.

Muantering av heis

Muantering EL. matar silent thruster

Open Cut out 20.2 - Upper Winch room ba Lower Winch room
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L 1LENES
2Nt
202012
412012
2412013
2412012
2512012
26.1.2013
2512013
25.1.2012
2512012
25.1.2013
2512012
2512012
25.1.2013
2E.1.2013
26112012
26.11.2013
26.1.2013
2720t
7
271208
2712012
27
2812013
2en.2013
2812012
202012
2812013
29.1.2012
2a.1.2012
3012013
0122013
02122013
0z12.2013
02122003
0312.2013
03122013
03.12.2003
04.12.2013
06.12.2013
05.12.2013
06122013
(E.12.2013
E.12.2013
07.12.2013
0122013
0a.12.2013
03.12.2003
03122003
03122013
0a12.2003
03122003
0122012
0122012

Mni2.203

Miz.zmz3

MAz.2012

2203

2203

122012

U 122015
0412203
272012
0E.12.2013
06122003
0122012
15.02.2014
26012013
2612013
2612012
30.04.20014
20122003
20.12.2003
2612012
14.05.2014
2e0.2013
2802012
Daf2.20m3
18122013
29012012
06.12.2013
2312013
29.01.2012
06.12.2003
12203
12122013
0E.12.2013
0E.12.2013
06122003
22012
10002014
3220
012203
16122012
3122012
15.00. 2014
fra2.2012
202014
1r.0.2014
09.01.204
20122003
24.01.2004
06122003
0E.12.2013
0122012
2212203
16122012
3122012
20.12.2003
T30
3122012
2201204
14.02 2014
22012
20.12.203
122013
2312.2m3
28.02.20014
10002014
100012014
122012

U g EUlS
0 Z22nz201
0 28n2013
0 z22n2os
0 222013
0 2412012
0 282013
0 2ana2os
0 28n2013
0 2812013
0 282013
0 2512013
0 28n2013
0 268M2013
0 17.m2014
0 03122013
0 03122013
0nz122013
8 212013
0 03122013
010122013
0 03122013
0 03122013
0 03122013
0nz122013
0 02122013
0 23n.2013
0 232013
0 23n.2013
0 02122013
3 02122013
0nz122013
0 0122013
0 02122013
0 17122013
0 02122013
0 02122013
0 03122013
0 03122013
0 02122013
0 05122013
0 naf22013
0 03122013
0 09122013
0 03122013
0 05122013
0 02122013
0 12122013
0 07.ma2o4
0 122013
0 22013
0 21m2013
3 09122013
0 17122013
0 17122013
0 13122013
0 122013
2 122013
0 17122013
28 08122013
0 17122013

122013
10.12.2013
02122003
10.12.2013
0.12.2013
01.12.2013
18032004
26.11.2013
2B.11.2013
2E.11.2013
0E.05.2014
(6012014
02122003
2E.11.2013
06.03.2014
03122003
03122003
02,2003
21112013
03122003
10.12.2013
03122003
03122003
10.12.2013
r12.2003
2212203
10.12.2013
10.12.2013
10.12.2013
17.12.2013
12002014
22122003
0122003
17.12.2013
17.12.2013
02122003
07.01.2004
012014
18.01.2014
12.00.2014
07.01.2014
02122003
03122003
03122003
0312203
07.01.2014
16.12.2013
12.12.2013
07.01.2004
n1z.2m3
1122013
2112003
19.01.2014
17.12.2013
2012203
13.12.2013
012014
20.02.2014
24012004
265.04.2014
17.12.2013

119



Open Cut cut 20.2 - Upper Winch raom to Lower Winch room
SBELMAL 5 841
20.2 Loading F'w pumps and coolers
Hotwaorkfpaint Tank noJ030 OB WEIDW tank PS
Hotwaorkfpaint Tank no 03 OB WEIDW tank 5B
Loading Thruster makar 18 2

BEEI0 Montering unit 841 til skrog

306 Loading ROY equipment
10,3 Loading Main el prop miatar

BB Montering 5559 til skrog, kI 0800
Weke B2

HWAL hotwark, & deck
HYWALC hotwork B-deck
HWALC hotwork O-deck.
Wik g D2 v
20.2 Loading El equipment
20.2 Loading Spoaoling devize for crane[Cut Cut)
Elinst. [kranplan]
M. skive [kranplan]

BEO20 Montering SSEO til skrog
20.2 Loading AP for crane
Finizhed Hobwork/paint Tank no.01% OB WEDW tank PS
Finizhed Hotwork/paint Tank noU044 Wing WEDW tank PS
Finizhed Hobwork/paint Tank no.045 Wing WEDW tank SB
Finizhed Hobworkdpaint Tank no.041 OB WEIDW tank CE
Finizhed Hotwork/paint Tank no.054 WEDW roll red.tank CE
Finizhed Hobwork/paint Tank noU05% WEDW roll red.tank CE

Alignment winch og spole arr. [kranplan]
Claze Cut out 301 - Main deck ta ROY equip.room
Claze Cut out 30.2 - Main deck to equipment room
Claze Cut out 20,3 - Equipment room ta Pump room
Claze Cut out 20,4 - Equipment room to Pump room
Claze cut out 305 - A deck to Equipment room
Claze cut aut 306 - Main deck ba equipment raom
Mo, APY [kranplan)
M. spale arr. (kranplan]
Claze Cutout 0.1 - Main Deck ta Proproom
Claze Cutout 10.2 - Main deck ta Proproom
Finizhed Hobwork/paint Tank no.014 OB WEDW tank PS5
Finizhed Hobwork/paint Tank no 6 wWing WEIDNW anti-heelin
BE20 Montering unit 344 til skrog
Open Cut out 361 - Bathroom modules E dk
Claze Cut out 10.3- Main deck. ta Prop.room
MWlaunting unit 832 ta zkrog
Finizhed Hobwork/paint Tank no.015 OB WE{D'W tank SB
Finished Hotwaorkdpaint Tank no,017 Wing WEIDW anti-heelin
Wk I oo
HWAL hotwark, Tank topftween deck
Wi, winch [kranplan)
Maunting quide railz
now 17 Prefabricate 4 pes foundations for MHT
20.1 Loading Main winch far crame
Mantering moonpoal (ke
Finizhed Hobwork/paint Tank noJ046 Wing WEDW tank P5
HWAL Spiro ace. Main deck
TT40 Fidestall og platform, kranmaon
Finizhed Hobwork/paint Tank no.013 OB WEDW tank SB
Finizhed Hobwork/paint Tank noJ047 Wing WEDW tank SB
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122012
12122003
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13122003
13122003
15.12.2013
16122013
15122003
18122003
2212203
9122003
01012004
01012004
01012004
05.01.2014
06012014
(6012014
06.01.2014
(E.01.2014
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02012004
03.01.2004
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03.01.2004
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15.01.2004
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16.01.2014
16012014
17.01.2004
17.01.2004
13.01.2004
20.01.2014
20.01.2004
20.01.204
20.01.2004
21.01.2004
21.01.2004
2301204
2301204
2301204
24012004
24.01.2014

13122003
13122003
28012004
2E12.2013
20.12.2003
14122003
17.01.2004
2r12.2m:
20.02.20014
20.12.2003
23.01.2004
29122003
05.01.2014
02.01.2004
01.03.2014
01.03.2014
12.01.2004
17.02.2004
14.01.2004
16.04.2014
10.01.2004
2102204
15.01.2014
24012004
24.01.2014
24.01.2004
2301204
30.01.2004
012004
13.01.2004
16.02.2014
24.01.2004
24012004
24012004
24.01.2014
24.01.2004
24.01.2004

16.01.2004
28.02.20014
30.01.2004
30.01.2004
0402 2014
04.02.2014
0E.02.2014

16.01.2004
30.01.2004
19.02.2014
0E.02.2014
07.02.2014
26012004
01.02.2014
28022004
14.02.2004
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012004
28.02.2014
02.02.2014
26.04.2014
20.04.20014
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10.02.2014
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r12.2013
122013
03.12.2013
0z.0.2014
0202014
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Final painting Bunk.er station SB

Final painting Deck. Store 5B #5655 - #65
Final painting Deck. workshop 5B #65 - #75
Final painting Hydraulikk room PS5 #65 - #75

Bunkring of Diezel oil on Day tanks PSE5E
Ceiling Tweendeck

Commizsioningftest of Life-boat Davit
Commizsioningftest of Maob-boat Davit
Flaor covering O-deck.

Internal bezt HYAC

Function test Hydrophore system [Shore ling)
Adjustmenticheck, of Generator protection. Equip.
Commizsioningftest of Provision Hatch
Start-up and test of Main Engines PS&SE
Test of Liferaft

Commizsioningftest of ROY raller gate [TTS)
Final painting Equipment raam PS5

Start-up of Ballast pumpsivalves
Start-upfFunction test of Bilge pumps

Fill in and function test of Bailer

Fillin and ezt of SWiFW-central Cooling system. &t zhip

Final painting Basket Room { Carousel area
Flushingffill up Chillwater system
Start-up HPU [ Uimate: leveranse]
Test of Bailer
Final painting ROY-Hangar #102-#113
Weke 20 -
Ceiling stairs
Computer floar
Flaor covering E-deck.

38330 Furnitures B-deck

32420 Furnitures C-deck
Start-upfCommissioning of PMS

Start-upffunction and final test of LOWFO Separators PS
Start-upffunction and final test of LOYFO Separators 5B

Start-upffunction test of FirefEmerg.fire pump
Flaor covering Bridge deck.
Comm. of Jetz vacuum tailets and Sewage system
Final painting Deck. Store SB #44 - #55
Final painting Equipment room FwD
Final painting Equipment room SB
Final painting Outside Main deck #4433
Final painting Mission room PS5 #55 - #65
kg 2] e
Bottom inspection with diver
Comm. and main test HYAC
Commizsioning RO Equipment [Uimatec)
8230 Furniture &-deck
38140 Furniture MO
Furnitures O-deck.
Furnitures E-deck
flain test of HWAC
Tightnezs test of Hatches, doors and windows
Loadrest of Main Generator sets
Bilge test and Level alarms
Commizsioning of OFfaystick system
Spoaling of wire on Main,auz and tugger winches
Start-up and test of HPU wiCapstans and Tuggers
Bilge tezt system
Final painting Main deck #75-#33
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WROA003-10

A S e 1 o i
Bilge test zystemn

Final painting Main deck #75-#33

Mo Galley equipment

Spoling av vaier [kranplan]

J9060° Eranndredningzutztyr

Commiszioning of Telephone and P& system
Start-up { Comm. Chill water compressars
Start-up Chillwater compressars

Start-up of Biow Thrusters

Start-up of Heeling system

Start-up of Main prop.

Start-up of wark, air Compreszor

Comm. and test of Bilge water zeparator
Commiszioning f Test of water tight daors, Hydr
Test Fuel Oil Solas valves

Teszt of sakety release valves on Starting Air Pressure sys.

Test 5w inlet valves

Test of Mavigation light=

Final painting Main deck inzide #44 - #75
Incining test

Commiszioning of Provision refr. plant
Commissioning of W atermist system

Internal test of Fire Alarm System

Start-up f Test of Deck and Hangar cranes [Aukra)
Test Perzonell Elevator

Test Provision Elevatar

Commissioningfest of Aerial plantfSAT-TV antenna
Start-upftest of Helideck monitoring zys

HAT drivesftest of steering gear

Fiadio best

Teszt of Fire { Emerg.Fire pump

Commiszion and test of CCTY system

Filling of nitrogen [kranplan)

Teszt of Galley calling system

Teszt of wH Air Horn [Typhon)

Teszt of Window wiper Plant and flushing

‘w'ash and cleaning of Accomodation

Bunkring FO

Commissioningftest of Helideck

Commiszioning f Test of Incinerator
Commiszioning of SewSat antenna
Commissioningftest of Gangway

HAT - A-Frame LARS SB [Winch, LARS, Solid Hatch, HPL, £

HAT - Main Moon Pool Hatch

HAT - MP LARS [Winch, LARS, MP hatch, HPLU, Sheaves, 51

LARS overload test Moon Poal

LARS Owerload test 5B A-frame

Start-up { Function test of Fuel oil Transfere pumps
Teszt of Fire alarm system

Teszt of PC-nettwork, [meazuring of network. cabeling)
Teszt of Watermizt zystem Galley

Test Offzhore Crane

Fire and Satety Plan, inspection

Livad Caleulatar Installation f Test

Teszt of EO Alarm system at Guay

Teszt of Emerg. Lights [in lunch break. 11:-12:10)
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lest ok £ Alarm system at Liuay UEl NUEZUE 1B u U Ualbz0g B0
Test of Emerq. Lights [in lunch break 11-12:10) LEI 102014 12082014 1] 0 1206200 02072014
Test of emergency stop system LIEI 0EZ014 11062014 0 0 12062004 03072004
Test of Telephone and PA System. LEI 102014 108201 1] 0 1206201 04072014
Inkernal Fedundancy test of power system LIEI 12062014 12062014 0 0 1206201 19.06.2014
Mlanouvre test LEI 12062014 12.06.2014 1] 0 12062014 13062014
Tlaut- 8 zurvey LEI 12062014 14.06.2014 1] 0 12062014 13062014
WROTO05-09 Fard Seatrial 2300 13062014 1062014 1] 0 13062004 13062014
WROTO05-09 Technical Seatrial 2900 MO620M4 15062014 1] 0 13062014 13062014
WROTO05-09 OF Seatrial 2900 1062014 18062014 1] 0 13062014 13062014
Wik 26 wermrenrenanneeen 15062014 22062014 1] 0 15062014 Z20E.2014
CommiTest Ballazt water Treatment 0 BOEZOM ITO0RZ0M 1] 0 10E2014 0407201
Test of foamsystem Helideck 1 BOEZ014 16062014 1] 0 13062004 01072004
Test of Ozmaoze system 4 BOEZ014 16062014 1] 0 13062014 26062014
Mleqger test of Distribution Systemns LIEI 20062014 20.06.2014 0 0 0307200 07072004
Start-up dead ship LEI 20062014 20062014 1] 0 ZEOEZ0M 26062014
Wk 26 wermremrenarneeen ZZOE201 290201 1] 0 Z20EZ0M 23062014
Commissioning and test of Impucurrent system on HulliSes © UE] ZIORZ01 TA0e2014 1] 0 J00B20014 3008201
Preparation bor delivery 2232306201 2E062014 1] 0 23062004 30062014
Testof Catalyzators LEI ZI0E201 2EOE20M 1] 0 23062014 25062014
Test of Galley Equipment 2RI OZIOE20M 23062014 1] 0 03072004 04072004
BROTI0Z Dielivery 2900 ETOEZ0M  ET.06.2004 I 0 0307200 0807200
hlaming ceremany 2900 27062014 2T.06.2014 1] 0 Z70EZ0M  ZT.0EZ014
Test Starting Air capazity 24 I00EZ014 30062014 1] 0 13062004 01072004

Appendix 7: Ulstein Surface Process Diagram
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Appendix 8: Ulstein Surface Specified Diagram
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