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Shipyard workers
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SAMSUNG

Samsung Heavy Industries
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The SUSPRO project a4

Develop knowledge, methodology and life-cycle decision
support for sustainable production of highly customized,
capital-intensive ships in an uncertain, fluctuating market.
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» T2 Best practice business processes
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Komplisert
Spesialisert
Kundestyrt

Fleksibelt

VS.

Fort

Kostnadseffektivt
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Nar forskerne ser framover er det fortiden de studerer
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Arsenale di Venezia (1460)

« Main gate built in 1460

 Qutfitting and producing fully
equipped customized vessels
at the rate of one per day

« The ability to mass-
produce galleys on an
almost assembly-line
process was unigue for its
time.

http://www.arsenaledivenezia.it/main/gallery.aspx?gallery=23-tese arsenale vecchio
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Toyota Production System

“The primary goal of the Toyota production system is to
identify and eliminate waste and reduce costs”

Strives towards:

» Zero defects
« Zero inventory
« Zero set-up

SBAANCED - SALES

« Zero handling

. *SYNCHRONIZED
 Zero downtime R
 Zero leadtime :\&;ﬂn;& ;ff?eﬁo

e Zero batches

(Batch size of One)
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Lean shipbuilding
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JUST IN TIME
*THE RIGHT PART, RIGHT
TIME. IN THE RIGHT AMOUNT"

* TAKT TIME (PACEMAKER)

« EFFICIENT FLOW

Y @ PULL SYSTEM
¢ LEVEL & BALANCED
| SCHEDULES

YALUE CHAIN INTEGRATION

*INTEGRATED PRODUCT AND PROCESS
DEVELOPMENT

*CUSTOMER FOCUS

*SUPPLY CHAIN INTEGRATION
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@NTNU

WORLD CLASS SHIPBUILDING
* 100% CUSTOMER SATISFACTION

¢ LOWEST COST, FASTEST DELIVERY & HIGHEST QUALITY
w7 T =

LEARNING
ORGANIZATIO

*DESIONED AND BUILT
BY FLEXIBLE, CAPABLE,
HIGHLY MOTIVATED
FPEOPLE

CONTINUOUS
IMPROVEME

Norwegian University of Science and Technology

NNNN

BUILT IN QUALITY
¢ ACCURACY CONTROL.

(¢ LABOR-MACHINE BALANCING

¢ IN-CONTROL PROCESSES

¢ VISUAL CONTROL

* WORKER SELF.QUALITY
*CONTROL ERROR FROOFING

STABLE SHIPYARD PROCESSES

* STANDARD SYSTEMS

* WORKPLACE ORGANIZATION (55)
* TOTAL PRODUCTIVE MAINT.

s ERGONOMICS AND SAFETY

(Liker & Lamb,2000)




Forslag til prioriteringer
* Forsta KODP, styringsprinsipper og prosesser

* Kortere ledetider og sen beslutningstaking mhp
produktfunksjonalitet

* Innover pa materialer, strukturer og produksjonsprosesser
* Mobil og smart automatisering

* Auto ID og smart identifisering -- > Internet of things
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Hvem, hvor og hvordan ??

Start of
production Launch Delivery

Steel block Block Ship Dock Quay Corirri‘m;s:;on-
fabrication outfitting assembly outfitting outfitting teiting
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Kundeordrens dekoplingspunkt (KODP)

Market interaction Desian Purchasing & Final assembl Deliver
strategy 9 Production y y
Make-to-stock CODP —»
Assemble-to-order CODP >
Make-to-order CODP >
Engineer-to-order CODP >
- More upstream More downstream >
Focus on ﬂ@lelIlty Focus on cost

(based on Olhager 2003)
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CODPs in Norwegian shipbuilding
[\ _ Prchasing

After-Sale
5 § Period
Production |
Engineering |
Basic &
funct. design
Contract |
design |

Cancept
d:sign

Planning & coordination

? ; : = + Milestones
Contract  start of Launch Delivery

signing production
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cobDpP CoDP
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Purchasing

After-Sale
Period
Commis-
sioning
Production & Assembly

After-Sale
Period
Production
B i Contractl
Engineeri desigr
Basicle Engineeri
funct. design
ntract Basic &
design funct. design
CO'W(?ePt Market research &
deS|gn concept design
-

Planning & coordination

Planning & coordination

- Milestones - » Milestones
Contract  start of Launch Delivery Cpntract Launching Delivery
signing  production signing Start of and start of
art o on-board
production activities

CODP

Purchasing

After-Sale
Period
Commis-
sioning

Production & Assembly

Planning & coordination

: » Milestones
Contract Launching Delivery
signing and start of

Start of on-board

activities
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Keel laying

Lau

fabricat it Ship ETECtID>>

On-board
outfitting

Complete domestic production

On-block outfitting strategy

On-board outfitting strategy
with dry dock

On-board outfitting strategy
without dry dock

Hull yard in low-

Towing / barge
country g/ barg
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ing and
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PhD research
Information sharing for production

planning and control in shipbuilding
supply chains

Natalia lakymenko
PhD candidate, NTNU - Dept. of
Production and Quality Engineering
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Manufacturing Networks 4.0
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