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it Introduction

Today there seems to be a worldwide growing demand for
building certain technically very demanding vessels in
countries, where the domestic shipbuilding industry has no,
or only little experience and knowledge of tendering, design-
ing, building, testing and commissioning of such complex
vessels.

There is a great variety of reasons for this apparent trend,
such as political and trade political reasons, special
legislation and restrictions in export and import regulations,
industrial employment conditions and last but not least cost
competitiveness when building locally. Also in many countries
shipbuilding is being regarded as strategic industry and
therefore kept operative by saving shipbuilding orders to
the domestic yards by governmental help in form of favorable
financing or direct subsidies.

expertise during tendering, design and construction phases.
A shipyard with only little experience of the type of vessel
in question has to use the services of outside consultancy
firms often to a high degree. Such projects consequently
become complex to manage. Having many different parties
involved in the project can create problems in the coordina-
tion of the work of all parties and communication and flow in
information becomes laborious. Much attention has to be
directed to the definition of responsibilities and interfaces
between the parties for avoiding gaps and overlapping in
their respective duties. Therefore, the fewer the parties
are, the easier it is to overcome the potential risks and
problems as described above.

One solution to the problem areas described above is a
shipbuilding project jointly carried out by the local shipyard
and a shipyard with experience of designing and building of
the type ships in question.

This paper first describes generically the joint approach to
a shipbuilding project and presents some essential sectors
of a shipbuilding project, and finally the project export
case of building an antarctic research an resupply vessel in
Australia is presented.




2% Mode of Operation
2.1 Traditional Approach

Traditionally the customer (owner or operator)) initiates
the shipbuilding project by setting the technical and opera-
tional criteria for the required product or services required
and asks for quotations from shipyards known to be capable
of carrying out such project. After a round of bidding, the
successful shipyard enters into construction contract with
the owner for the newbuilding and carries out the project.

Usually the building shipyard manages the whole project
itself, and often, depending on the complexity of the vessel
and the overall project, buys defined technical services
from outside consultancy firms on special sectors where
there is lack of knowledge or resources in its own organiza-
tion.

OFFERED
PRODUCT

CUSTOMER

tendering

PRODUCTION UNIT

Vo e
. PRODUCTION
Outside Services Own Resources
* design * personnell
* model testing * technology
* product special * equipment
know-how * place of manufacture
* supervision
Complete, finished Result

vessel

Figure 1. Traditional mode of operation
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This mode of operation sets high requirements ‘or the ship-
yard's operations, especially for the project management.
Especially in case the vessel differs much from the previously
delivered products of the shipyard and contains many techni-
cally demanding features, then the total project becomes
complex.

2.2 Joint Operations

In this approach the project of tendering and building of a
complex vessel is carried out by the local shipyard in
cooperation with a shipyard responsible for the technology
transfer activities. In a complex project this cooperation
should start well before the tendering for the specialized
vessel is released. Thus the parties can tailor an optimum
product for the customer and determine the division of
activities and responsibilities for maximizing the operation-
al efficiency in the project.
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request for
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JOINT CREATION * marketing of project
OF THE PROJECT * key technologies
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project management

* technology management
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Figure 2. Changed mode of operation
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The form of the cooperation can vary from formal partnership
or joint-venture to a straightforward contract between the
parties where the building shipyard buys certain services
from the other shipyard.

A shipbuilding project jointly carried out will benefit both
parties. In addition of a profitable business to the parties,
the technology transfer aspect will benefit the building
yard by becoming familiar with new vessel type design and
new design and construction methods. This acquired knowledge
can be used to promote the shipyard's future business.

3. Shipbuilding Project
Pre-Contract Phase:

The pre-contract phase of a shipbuilding project includes
the development of the vessel's design and specifications
according to the owner's requirements for price estimating
and signing the shipbuilding contract. The technical develop-
ment has to be done to the level that there is confidence in
the finished product meeting all the performance, capacity
and quality requirements.

The construction price estimation requires defining the
technical characteristics for all major equipment and materi-
als for receiving vendor quotations. The manhours for further
design work and labor manhour required for building the
vessel are to be estimated.

In addition to above a project plan must be made including
resource planning and critical path network for the construc—
tion. This master plan will demonstrate the activities in
the project and gives a reliable estimation for the duration
of the project.

Post-Contract Phase:

The post-contract phase can by simplified to following:



DESIGN T PRODUCTION PURCHASING

<L PROJECT MANAGEMENT

DELIVERY OF VESSEL

- IN BUDGET

- IN TIME

- ACCORDING SPECIFICATIONS
- ACCEPTED PERFORMANCE

- SUITABLE QUALITY

3l Cooperation Areas

A complex shipbuilding project to be carried out by the
local shipyard in cooperation with a shipyard responsible
for the technology transfer should be based on the strong
areas of both partners.

This cooperation shall start well before the shipbuilding
contract is placed, already when the first conceptual design
is made. By this arrangement the product can be tailored to
meet the owner's requirements and also to reflect the building
yard's requirements deriving from its facilities, equipments,
working methods and available skilled labor force.

The extent of the cooperation depends greatly of the type
and size of the projected specialized vessel, the capabilities
and resources of the building yard.

The cooperation can take place on following sectors:

* Engineering

- Design services from conceptual design to
total design including workshop drawings.

- Assistance in estimating.
* Procurement

- Setting technical characteristics for ship-
yard's purchasing operations.

- Providing cost-competitive equipment and
machinery packages.
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* Production

- Technical assistance during ‘the building
period on different fields of special exper-
tise.

- Quality control.
* Project management activities

When defining a cooperation between two shipyards, a thorough
analysis of the. parties' capabilities and the different
phases of the project has to be made in order to ensure that
all aspects of the complex project are covered and the risks
of the project are minimized.

3ad Project Preparation

Before work on a project begins, a comprehensive project
execution plan is to be developed to allow realistic assess-
ment of project status at a given point in time throughout
the project duration.

A rolling wave concept can be adopted in which the plan is
first developed based on preliminary data and is then expanded
as the project scope becomes more defined and as more detailed
information becomes available.

The overall project parameters are defined using standard
company procedures and generic project data and schedules
which are made specific to suit yard practices and methods
and client requirements. The steps involved in defining
project parameters include:

- Define scope of project through the use of a Work-
Breakdown Structure (WBS).

- Identify the engineering scope of work and develope a
work package structure.

- Define the Project Organization Breakdown Structure.

- Establish a responsibility matrix and assign respon-
sibilities.
- Develope a Uniform Project Numbering System based on
" the WBS.

- Define the Contract Packaging Structure System based
on the WBS.

- Define the Contract Packaging Structure (CPS) and
Procurement Method.



The  total Fscopelllet the project is clearly definedwin a
systematic logical manner using a hierarchial .work breakdown
structure (WBS). Using a hierarchial format permits the
project data base to be broken down into major categories,
with each of these categories further subdivided in several
stages.

Such an approach provides for summarizing project data at
the different levels of detail. The system is completely
flexible in that a generic WBS can be modified to suit a
particular client's requirements.

The WBS defines the entire physical scope of the project to
be designed, constructed, estimated and schedules, as well
as providing a basis for the breakdown of engineering ser-
vices. Establishing the WBS early in the project is critical,
since all other project data and documents use this WBS
number as their root.

35 3 Project Baselines

After the project scope has been defined, this information is
used to develope the integrated project baselines of:

- technical (Design Report)
- cost (Capital Cost Estimate)
- schedule (Project Master Networks)

These three components are always related to each other
throughout the project in that a change in any one will
generally result in a change in the other two components.

The baselines consist of a technical design report, a capital
cost estimate report, and a project master network on a
summary basis with specialized "subnets" for engineering,
procurement, construction and commissioning. These three
main documents are "frozen" at a particular point in time
and become the overall project plan.

The overall project plan is then expanded into detailed work
plans, containing sufficient information so that the project
work may be carried out logically and systematically. The
detailed work plans define engineering, procurement, con-
struction and commissioning activities and responsibilities
to a greater degree than the overall project plan. Project
procedures, comprising detailed instructions as to how the
project execution is to be carried out are also developed at
this time.

354 Project Control
The first stages of the three project baselines (Design
Report, Capital Cost Estimate and Project Networks), once

approved, are transformed into control documents against
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which actual project performance is monitored, and control
exercised.

Deviations from any one of these baselines are carefully
monitored and recorded since a change in any one of these
components will mean a change in the others. Any design
changes will result in changes to the capital cost estimated
and often to the schedule as well. A change in the project
schedule will result in a change in the total project cost.

Therefore, project procedures are developed defining the
methods of handling changes to any one of these baselines,
and of determining the effect a change in one baseline has
on the other components.

Project control is performed within three integrated major
categories of:

- Project Engineering Control;
- Project Cost Control; and
- Project Schedule Control.

3.5 Design

This section presents the scope and objectives for the design
work in the project.

The objective is to perform the work for ensuring that the
design meets the criteria set forth by the owner, fulfills
all appropriate rules and regulations and the general design
and workshop drawings maintain high quality, can be produced
according to schedule and the technical solutions are suited
for efficient construction.

The following describes the different phases of the design
work.

3.5.1 Basic Design for Estimation Purposes

- Ship specifications

- General arrangement drawing

- + Machinery arrangement drawing
- Midship section

- Lines plan

- Weight estimate

- Stability calculations

- Hydrostatics

- Performance estimates

3.5.2 Contract Design

The objective of this phase is to develop the design package
into a more detailed one that will form part of the contract
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for the construction of the vessel.
The tasks required in the performance of this phase are:

- modify and finalize requirements in cooperation with
the owner;

- produce specifications for soliciting vendor quotations;

- select major component suppliers in cooperation with
the owner/operator;

- perform a design check and finalize the design; and

- produce information required for production scheduling
and planning.

The material produced in this phase include following:
a) Basic Documents and Calculations

Specification

Design report (updated)
Hydrostatics

Trim and Stability Calculation
Freeboard Calculation

Flooding Calculation

Lightship Weight Distribution curve
Estimated Power Curve

Heat Balance Diagram

List of Suppliers

Electric Load Analysis

b) Basic Drawings

General Arrangement

Midship Section and Typical Transverse Bulkheads
Profile and Decks

Lines and Offsets

Capacity Plan

Fire Subdivision

Machinery Arrangement

Shafting Arrangement

c) Hull Structures

Shell Expansion

Structural Cross Sections
Deck Drawings

Stern Construction

Bow Construction

Rudder (s)

Superstructure and Deckhouse

d) Hull Outfit

Mooring Arrangement

Cargo Handling Arrangement

Life Saving Appliances Arrangement
Store Plan






