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Structure of a Typical Ship Financing Arrangement

Parent Company/

Representative

Investmeant

Charter feas

Charterer & Leasing of the vessal
~ Refund guarantes ————»

Collateral

SPC
(Borrower)

Loan

= =+ Repayment of loans
and interest

Payment for the vessal Veessal ownership

Shipbullder’s Bank Shipbulider
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Global Shipbuilding Industrial Base Benchmarking Study

ANALYTICAL PROCESS UNDERLYING GSIBBS FINDINGS

1. Shipbuilding Manufacturing and Business Process
Benchmarking
. 7 Benchmarking ShabYagX 3. Shipyard
% — Groups & 50 Shipyard A Comparisons
N Elements Benchmarking
Levels [= :> Resulls | % Benchmarking
T of Best [=L _% B Results
Practice [= and
Productivity
.\!

2. Shipyard Productivity \/_
Compensated Customer Shipyard &
Gross Tonnage |:> Factor |:> Productivity
Vessel Gross Tonnage CGT Total Manhours/
CGT Factor Customer Factor Total Work Content

Total Work Content

Source: First Marine International and ODUSD(IP)
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IR-180
PRODUCTIVITY VS. OVERALL BEST PRACTICE RATING

» IR -90
& U.S. mid-1990s —__

70

> Actual productivity
40 | <2 Core productivity
o Large international commercial yards
30 o Naval builders (preliminary assessment)
20 @0 Europe 1992 to 2000

South Korea 1592 to 1999

10 Japan 1992 to 1999

Productivity
(Manhours per CGT)
Z

1 2 3 4
Overall best practice rating (FMI scale of reference)

Source: First Marine Intemational
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Lean = flow

—

Think of rocks and boulders as “waste” because they
slow down the water flew. Lean isifocused on
eliminating these barriers'se that water (or production)
can flow smoothly witheut interruptions.

Ian Marshall — Canadian Manufacturers & Exporters
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Unequal Process

PREPARATION ASSEMBLY BLOCE BERTH A v
- -
Time Scheduling
PEEPARATION ASSEMBLY BLOCK BERTH A
v
PEEPARATION ASSEMBLY BLOCK BERTH A
v
PREPARATION ASSEMBLY BLOCK BERTH A '
Before: Unleveled
L]
Takt Time
PREPARATION ASSEMBLY BLOCK BERTH
-
v v Scheduling
PREPARATION ASSEMBLY BLOMK BERTH
v v
PREPARATION ASSEMBLY BLOCK BERTH
v v \ 4
‘ PREPARATION ‘ ASSEMBLY BLOCE BERTH

After: Leveled




ALL STEEL PREP
FOR BLOCK
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BLOCK

ALL STEEL SUB-
ASSEMBLY FOR

ALL OUTFIT PREP

ALL TASKS TAKE SAME
TIME WHICH IS SET BY
SHIP CONSTRUCTION
SCHEDULE

ALL STEEL
ASSEMBLY FOR
BLOCK

BLOCK
CONSTRUCTION

BLOCK
OUTFITTING

ALL OUTFIT
ASSEMBLY FOR GR’;‘SI?&'}OCK
BLOCK !

ALL OUTFIT SUB-

ASSEMBLY FOR

GRAND BLOCK
ERECTION IN

BLOCK

FOR BLOCK

DOCK
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Elements of Product Leadtime

Blast & prime
Buffer Buffer Buffe Block Block Block Block
Stockyard Cutting & e Assembl uffer Painting Oumttmg Buffer  Erection
Delivery y Marking Panel Lme | y Buffer
< >
Raw Time Finished
Material Parts

= Value
Added Time

= Non-Value

Added Time

(WASTE)
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Traditional vs Lean Approaches

Traditional Results of Manufacturing Improvement

Time

o

Small Amount of
Time Eliminated

Lean Focus on Non-Value Adding Wastes

Large Amount of Time < —
Eliminated <« Time

= Value = Non-Value
. Added Time D Added Time
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Overproduction Waiting

Transport
“fam

Movement

Seven
Wastes
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Lean Thinking Philosophy

" Identify
Waste

“True North”
Value Added Time = Lead Time

Current
State

Full of Waste,
Variation, and Eliminate
Rigidity Waste

Identify and eliminate all activities that are waste.
Focus on optimal flow throughout the process.

Focus on creating value for customers.
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True North

= What it is Purpose

m A short phrase that
expresses the vision
(hoshin)

m It must have emotional N ——
impact

m |t must be accompanied
by numerical targets

It must come out of our experience (visited
customers,
shopfloor, analysed data, SWOT, - grasp the
situation)
Current s |tis a contract, not a wish list or marketing
Performance s |texpresses business needs that MUST be met;
= DRAWS people to action

18 Lean Enterprise Academy www.leanuk.org
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Lean
Thinking Strategic Level:
5 Principles Understand Value
K] %,
o* t %e
Quality Lean Variability
TQM, TQC Production 60', SPC
Operational
Responsiveness Level' Availabﬂity Level (TOOIS):
Agile, Postponement / | Scheduling, TPM Eliminate Waste
Kanban,
Capacity Takte;lc':me, Prod. Control

Drum-Buffer-Rope,
TOC

MRPI+Il, ERP, APS

80% Culture,

Mindset &Thinking

20% Tools




the
preceding
process
must
always do
what the
subsequent
process
says
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Identify Customers
and Specify
Value

Pursue
Perfection

MAXIMISE
Respond THE Identify
to Customer VALUE & Map the
Pull Stream

Create Flow
by eliminating waste
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Just in Time

“The right part
at the right time

in the right amount”

Continuous Flow
Pull Systems
Level Production

Standardized Work

wb wd g

Quality, Cost, Delivery
through shortening

he production flow by eliminating waste

Flexible, Capable,
Highly Motivated
People

Built-in Quality

Manual /Automatic Line
Stop

Labor-Machine Separation
Error Proofing

Visual Control

Operational Stability

Total Productive Maintenance

Robust Products & Processes
Supplier Involvement

James P. Womack , Lean Enterprise Institute ,IMVP, The Machine That Changed the World




A. Quality:

Work is passed
directly to next
Process with
no defects

D. Lead Time:
Shortest supply
chain, highest
flexibility to
satisfy customer
demand

ple 4w
b2 § sl

B. Productivity:

Minimize wasted
movement,
warehouses, and
double handling

E. Team Member
Morale:

Value of work is
more visible,
recognized

C. Productivity:
Problems are

identified and
solved real time

F. Cost:

Reduced
Inventory Levels

Source: Toyota
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WORLD CLASS SHIPBUILDING
* 100% CUSTOMER SATISFACTION
¢ LOWEST COST, FASTEST DELIVERY & HI

[EST

BUILT IN QUALITY
¢ ACCURACY CONTROL
| L ABOR-MACHINE BAIANCING
*IN-CONTROL PROCESSES

o VISUAL CONTROL

| « WORKER SELF-QUALITY

|| *CONTROL ERROR PROOFING

"THE RIGHT PART, RIGHT
TIME, IN THE RIGHT AMOUNT"
* TAKT TIME (PACEMAKER)

o EFFICIENT FLOW

e LEVEL & BALANCED

LEARNING
ORGANIZATIO?

¢ DESIGNED AND BULLT
BY FLEXIBLE, CAPABLE,
HIGHLY MOTIVATED
PEOPLE

BLE SHIPY - PR
SYSTEMS

VALUE CHAIN INTEGRATION s
*INTEGRATED PRODUCT AND PROCESS CONTINUO * STANDARD
DEVELOPMENT IMPROVEMEN * WORKPLACE ORGANIZATION (55)
*CUSTOMER FOCUS « TOTAL PRODUCTIVE MAINT.
* ERGONOMICS AND SAFETY

*SUPPLY CHAIN INTEGRATION

Develop and Implement a ‘World Class’ Manufacturing Model for U.S. Commercial and Naval Ship Construction
National Steel & Shipbuilding Co., The University of Michigan
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In 1997, Harvard Business Review identified The Fifth Discipline as one of the seminal management books of the
previous 75 years




System
Thinking

Personal
Mastery

0w w5 30 ylo 3l
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Team
Learning

Building
Shared
Vision

Mental
Models
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Personal Mastery

The principle of creative tension is the central
principle of personal mastery.

Creative tension can appear when you bring the
vision and a clear picture of current reality to
juxtaposition. The significance of personal mastery is
learning how to generate and sustain creative
tension in our lives.

not mean acquiring more information, but expanding
the ability to produce the results .

Need lifelong generative learning.

learning organizations are not possible unless they
have people at every level who practice it.

VISION
==

——
e

CURRENT
REALITY
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reat sychologically sa :
space Environment bl
solving
Vision What is
Focus on
what we want Focus on
to create what we
§ don’t want
Structural
Tension
Creative / \ Stressful
Tension Tension

Adapted from Robert Fritz, 1989




‘““Organizations learn only through
individuals who learn. Individual
learning does not guarantee
organizational learning. But
e / without it no organizational

learning occurs.”

- Peter Senge, the Fifth Discipline

JOEGIRARD.CA@




Personal mastery is the discipline of
continually clarifying and deepening
our personal vision, of focusing our
energies, of developing patience, and
of seeing reality objectively.

Peter Senge

lojlu 5 3L
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CONFIRMATION
BIAS

EVIDENCE
WE IGNORE

>

OUR
BELIEFS

FACTS AND
EVIDENCE

EVIDENCE WE BELIEVE




Reductionist thinking
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Systems thinking
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System Thinking

The 6 blind wise men think the elephant is a set of components
consisting of a mountain, rope, tree, fan, spear and snake . . .

But when you see the ?
total system... '

_..-.,-‘.3?- z

S

.« AN ELEPHANT IS AN ELEPHANT

Engineering of Systems for Navy interoperability 8

SN w1 S g2 A5 50
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Event Oriented Thinking Systems Thinking
Thinks in straight lines Thinks in loop structure
A S A - B~ A
C—>»D ’
s ¥ )

C
D _
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STRUCTURES
-FACE To FACE
-50CIAL

. INDINIDUAL
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Work Group Meeting Area

The elimination of waste begins with employee input. We must design our work areas

to ensure employees can meet regularly and work on continuous improvement
activities.

For teams to function effectively, we have to make it easy for them to get together.
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upper control limit

upper waming limit

center line

Points falling above the
upper control limit indicate

that the process is in the
A / out of control state

‘\

Points falling between the
warning limit and control

sample quality
characteristic

lower warning limit

limit indicate the tendency
to be out of control

/

Points falling below the

lower control limit

lower control limit indicate
\ that the process is in the

v out of control state

-

sample number or time
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Low Individual Machine Reliability

MANUAL MANUAL MANUAL MANUAL
CUTTING PLATE PROFILE CUTTING PLATE JOINING STIFFNER WELDING
90 X .85 X 90 X 90

System Reliability = .62

High Individual Machine Reliability

R

N/C BURNING ROBOTIC PLATE LINE
MACHINE PROFILE CUTTING PLATE JOINING STIFFNER JOINING
95 X 98 X 97 X 96

System Reliability = .87
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What Is Lean Six Sigma?

=
> Em——

Lean Six Sigma Lean Six Sigma
Create value for customers Reduces defects Lean accelerates Six Sigma -
by minimizing waste. by effectively solving problems. Solving problems and improving

processes is faster and more efficient.
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Production Machines and

Systems can DETECT
Abnormalities and will STOP

Automatically
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BAD=Person Tied to Machine

Machine Worker

Time

N

Good=Machine cycles on its own

Machine Worker / Walking

Tirne/ >

A!/ = [
Pl
-

o S
—

Automatic feed

Manual Operation

EE?
‘*l*
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“*Standardized Work
“*Efficient workplace design and layout
*5S

“*Ergonomics
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Sort

Clear by
red tagging

Sustain Straighten

Discipline Get Organized

Eliminat
Waste

tandardize

Establish
Standards
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) I
> SORTING > —
’ =N BUFFER CT=1 4

—P SORTING —P = e —pSORTING/
BUFFER

STORAGE

BEFORE - BATCH BUILDING

v ovy

T :- - EaE . S .

AFTER - IDEAL OF ONE PIECE FLOW

BLOCK
CONST-
RUCTION
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AFTER - CUTTING ONLY 6 AS REQUIRED
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FLAT |
:‘ ''''''''''' Lo [PLATE _PLATE SUB == =
| : . | ——— i |
i I |PROCESSING| STORAGE . ASSEMBLY FLAT : i
i i e I — , : e
i i JsHop CURVED : a SHOP BLOCK ™~ o | 1 BLOCK |
i PLATE : > PLATE | v SHOP sHop i OUT- |
] H — L H ]
j AND i S'I'URA(‘:E% . SUB ! D FITTING (g o
i PROFILE | STRAIGHT i ASSEMBLY: PAINT —'% and |
| STOCKYARD j _— o | STORAGE CURVED SHOP i Grann T
! I |proFILE  TPPROFILE BLOCK i BL(JL‘K!
. — | . i
i I " |PROCESSING| STORAGE | PIPE SHOP : CONSTR|
i i | P — i - ! i
i i SHOP CURVED : SHOP ! :
H _: | -
"""""" TPPROFILE
_STORAGE |
BEFORE: FUNCTIONAL-BATCH PROCESS
_______ 3
PAINT FLAT BLOCK |
-1 FLAT BLOCK LINE 7 | i
: SHOP OUTFITTING o
A " —™ Granp TT¥
|
PLATE ' ¥ BLOCK |
AND —> SUB-ASSEMBLY PIPE SHOP T conaa. | BERTH
_— | + I
PROFILE UCTION ——p!
CTOCKY ARD v PAINT L cyURVEDBLOCK | ™ i
: e CURVED BLOCK LINE 1 suop i

OUTFITTING

AFTER: PRODUCT-FLOW PROCESS
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- _ T S
PANEL S PARTS & .
| | BLOCK [™ >
I PARTS | BUFFER * SUB- B BLOCK PAINT PIPE
OFFICES I | CONST-
BUFFER| SUB-ASSEMBLY [ ASSEMBLY BUFFER SHOPS SHOPS
I - RUCTION | B
I SHOP | BUFFER =
L — s s e — s E
i
WORKER [ s L F
FACILITES . : BLOCK OUTFITTING & H—iBUFFER=
PLATE PROFILE i GRAND BLOCK CONSTRUCTION |1 4 o
PROCESSING | PROCESSING e ! R
LT T T T T T e e e BERTH
i STOCK i
i YARD I
| i
- SPACEFREEDUP —
- —————————
- FLAT BLOCK LINE 1 ;];?J.IELUCK FLAT
STOCK CURVED BLOCK
R SUB-ASSEMBLY LINE 1N <« , A
/ YARD BLOCK PIPE oOuUT
/ T ouT- 10 P F
/ -+ CURVED BLOCK LINE = CB.PAINI ‘ FITTING
VA FITTING T
seace [ Y e Y
FREED UP r 1| E
/ \ : GRAND BLOCK CONST. i R
! H
ll.""" \ WORKER e — — — — — — — — — — T — T — T =
/ \ OFFICES
/ \ FACILITES -
/ \ BERTH
III.-'
i
lll."
/ A\
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5623 GB22
] ==
GE12 GB10 591/
'--j..___gaa ggj GB1 | GB3 | GB5 | GB7 | GB9 |GB11|GB13|GB14|GB15|GB16|GB17| GB18| GB19 ”
= GB20
asoc| GB2 i
15M 20 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 10 M 15M

ERECTION SEQUENCE 15T SHIP : GB1 - GBZ - GB3 - GB4- GB5-GB6-GBTGBE-GBI-GB10-GB11G612-6813-GB14-GB15-G B16-GB17T-GB18-GB19-GB20-GB21-GB22GB23

Specifications Dimensions Specifications Dimensions
Length (0.A) 183 m Light Weight 10000 ton
Length (B.P) 177 m Cargo Oil Tank 53500 m*

Breadth (MLD) 322m Fuel Oil Tank 1300 m*
Depth (MLD) 19.1m Diesel Oil Tank 110 m?

Draft (Designed) 11m Marine Gas Oi1l Tank 60 m’
Draft (Scantling) 133 m Fresh Water Tank 400 m’
Dead Weight 50000 ton Ballast Water Tank 23000 m°
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Inclining ] Launching Final Test Dy Dok
Supplier 4 tost & Sea Painting Canstrud tion
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Inclining Commissioning Launching Final Test Dry Dock Construction
test & Sea Painting
Customer [(€===  Trial &= = = ==
O \&J &Y &Y &Y \&J
405 days for 23 G. Blocks
150days 20 days 405=(194+211)
30 days 1day 70 days with 35 overlap days l Real Operational time=194 days
Ideal time of dry dock=211 days
Production
Su ppher :* Contr0|
o
(@) @)
Stock area _—
Shot Cutting Forming Panel Block Block G. Block
.| Blast N Line Assembly Painting gl .| Construction
) — )
O O N\ N\ NS O N\
1 day
1 day 99 days 0 day 2 days 16 days 1 day —‘ 60 days
2 days 3 days 12days | | 20days | | eodwys [ [ 7days |

407 days for 100 Blocks

‘ 447 days for 23 G. Blocks
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Block G.Block Dry Dock Test & Total . .
Construction Construction Construction  Dellivery e Hh

B Current M Llean Bl catl B _Leoosls
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48% 46%
11% 11%
- 4
Total Test & Dry Dock G.Block Block

Dellivery Construction Construction Construction
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