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1. INTRODUCTION
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1. INTRODUCTION

BALANCED SCORECARD OF COTECMAR

GUARANTEE THE SUSTAINABLE DEVELOPMENT OF COTECMAR

|
Satisfy the requirements Lead the ]

of Maritime & River competitiveness of the

naval industry sector sector

Offer integral solutions
to Naval industry

Compliance with the
business plan

i

|

I I

| l |

| . . I Strengthen the
Optimize the logistic Improve the | .

I o competitiveness and

management productivity . .
I | \Linnovation management

Guarantee sustainable,
opportune and safe
technological service
information

Guarantee the
demanded production
capacity

Improve the human
talent
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1. INTRODUCTION

Strategy areas to
Improve the
productivity
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Ship design
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Strategy areas to

Improve the
productivity
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, Group technology
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1. INTRODUCTION

Strategy areas to

Guarantee the
Improve the — demanded production
productivity capacity
Construction /Hypothesis for this research: “It is possible to @
and assembly increase the productivity of shipbuilding cycle !
TEAIERE in COTECMAR based on the implementation @ N

of advanced outfitting concept”

N /

Advanced outfitting ]

(Strategy currently used by the most modern shipyards in the world and allows the installation of
the largest amount of equipment (machinery, pipelines, cables, etc.) in the earliest stages of
construction, especially during pre-assembly and assembly of each block that compose the hull.

N
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2. OBJECTIVE

Strategy areas to A\%
Improve the COTECMAR
productivity 4

Scope of the research: “to establish and
describe the general aspects that must be
considered to implement advanced outfitting

concept in COTECMAR”
- /

Construction
and assembly
methods

How to implement it?

[ Advanced outfitting ]
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4. RESEARCH METHODOLOGY & THEORETICAL FRAMEWORK

Advanced outfitting |

[ On-board outfitting ]
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5. RESULTS OF RESEARCH

Strategy areas to . .
Improve the Initial assessment: What it the current level of

productivity outfitting processes in COTECMAR?

I

Scope of the research: “to establish and describe the
general aspects that must be considered to implement
“advanced outfitting” in COTECMAR”

Construction
and assembly
methods

How to implement it?

[ Advanced outfitting ]
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of
outfitting processes in COTECMAR?

'

Case of study: CPV coastal patrol
vessel built by COTECMAR

DIMENSIONS
Length overall: 46,25 m
Waterline length 43,88 m
Moulded breadth: 7,09 m
Depth: 4,30 m
Design draft: 1,84 m
Operational draft: 2,00 m
PERFORMANCE

Displacement: 286,27 MT
Max. speed: 20 knots
Operational range: 17 days

2000 nautical miles @ 12 knots
Crew capacity: 18 people
Electrical plant 02 electrical groups 99 kW (123kVA)
Propulsion plant MTU series 12V 4000 M70 1680kW @2000 rpm

Source: COTECMAR
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of
outfitting processes in COTECMAR?

'

Case of study: CPV coastal patrol
vessel built by COTECMAR
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of

outfitting processes in COTECMAR?

Excerpt of CPV project schedule

Hull erection 0 dias

ACQUISITION PLAN 368 dias?

4 CONSTRUCTION 264 dias
100. Hull & Superstructure 90 dias

200. Propulsion plant 180 dias

4 300. Electrical plant 192 dias
302. Electrical motors 30 dias

310. Electrical generation 134 dias

4 320. Electrical distribution system 178 dias

4 324, Distribucion Distribucion de energia 178 dias

4 Power distribution 178 dias
Cable trays fabnication 30 dias
Cable trays installation 30 dias
Cable installation 20 dias

500 Auxiliary systems 203 dias
4 635. Insulation (hull) 69 dias
Insulation pins intallation 28 dias
Insulation panels installation 29 dias

enzo v Fin v

mié 04/12/12 mié 04/12/12

'

Case of study: CPV coastal patrol
vessel built by COTECMAR

Hull erection

ey e S S e B e e

lun 16/09/13 jue 18/09/14
lun 16/09/13 vie 17/01/14

mié 250912 mar 030611c

vie 15/11113 lun 11/08/14
jue 05/12113 mié 15/01/14
vie 151113 mie 21/05/14

jue 0512113 lun 1108114

iue 0512113 lun 1110814 0 R R A e e L e L A S S S .

jue 05/12/13 lun 11/08/14 ST

jue 05/12/13 mié 15/01/14
jue 16/01/14 mie 26/02/14

e 27102116 mié 26/03/14

lun 16/09/13 mié 2506114
jue 0512/13 mar 11/03/1¢
jue 05/12/13 lun 1310114 '

mar 14/01/14 vie 21/02/14
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of
outfitting processes in COTECMAR?

'

Case of study: CPV coastal patrol
vessel built by COTECMAR

Excerpt of CPV project schedule Hull erection

n ~ F

Nombre de tarea v | Duracion » Comienzo in < | sep oct nov | dic ju ago
4 CONSTRUCTION %4dias  lun 16/09/13  jue 18/09/14 ‘ ; j
4 100, Hull & Superstructure Wdias  lun 1610913 vie 170114 ———m——t——
Zone 1 51dias  lun 1610943  lun 2511113 ‘ : ;
Zona 2 85dias  lun 230943 vie1I0U1d = mEEEECESS——XTE 0
" e e R e e e S
e e e R s s
I R T e e
o 1) L e S
20 Proplion gl e
el i e mrl T
400.Command & Surveillance ~ 195dias  vie 2012113 jue 180944 |
500 Auxiliary systems W3dias  lun 1610913 mié 25/0614| | I ;
600. Outfit & Furnishings 10dias mart9M1M3 Wn2BOTA\ | e 0 Dm0 )

Onblockoutftting: ~~~~ On-board outfitting
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of
outfitting processes in COTECMAR?

'

Case of study: CPV coastal patrol
vessel built by COTECMAR

Source: COTECMAR
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5. RESULTS OF RESEARCH

Initial assessment: What is the current level of
outfitting processes in COTECMAR?

’ ‘ 32 |~ Royal "=is
i HaskoningDHV Case of study: CPV coastal patrol
International Enhancing Society Together vessel built by COTECMAR

Shipyards
Classification

____________________ A

A limited amount of outfitting was installed prior to
launch. Steel and outfit facilities remained

The level of outfitting prior to launch increased and
there was some pre-outfitting of blocks.

1
| |
| |
| |
| |

== separated with outfitting shops generally located :
adjacent to an outfitting quay. :

|

|

|

|

|

|

|

|

i
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5. RESULTS OF RESEARCH

*Initial assessment: What it the current level of
processes in COTECMAR?

SURVEY ABOUT ADVANCED OUTFITTING LEVELS IN COTECMAR CORPORATION’S SHIPYARD

Eva I U ati o n Of a dva n CEd CASE: Coastal Patrol Vessel

. . . Present level of advanced outfitting: percentage of advanced outfitting (on-block and on-unit) in
OUtflttl ng Ieve' In COTECMAR' relation with all planned outfitting activities
with reference on SWBS in WORK BREAKDOWN STRUCTURE %

Sea water system

CPV project.

Fresh water system

Fuel oil system

SWBS Code - U.S Navy Lubrication system
000. General Guidance and Administration Ballast system

Electrics distribution panels

Bilge system (@)
100. Hull Structure I @)
- irefighting system

200. Propulsion Plant Sanitary system =

300 EleCtriC Plant Hydraulic system E

400. Command and Surveillance ‘ Exhaust system O

500 Auxiliary SyStemS Propulsic;rt\ sys.tem (includting engines) E

600. Outfit and Furnishings ee””: geartsys = ]j>
en-sets

700 Arrnarn?nt - - Ventilation (ducts and blowers) —

800 Integratlon/Englneerlng Air-condition (ducts and equipment) ﬁ

900. Ship Assembly and Support Service Cable trays Cé’

Cables
=
wn

Electronics (navigation and communication)

Foundations

Furniture

Accommodation

Combat and weapons system
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5. RESULTS OF RESEARCH

*Initial assessment: What it the current level of

processes in COTECMAR?

Evaluation of advanced outfitting level in COTECMAR, with reference on

outfitting groups in CPV project.

Ouffitting group

% Current advanced
ouffitting in COTECMAR

% Possible
advanced

outfitting

Electrical Power Distribution (local)

80%

Heating, Ventilation, and Air Conditioning
(HVAC)

85%

Pipelines

85%

Habitability and working spaces

85%

Painting

50%

Structural outfitting

TVILN3IANIINOD

90%

Main machinery

80%

Auxiliary machinery

85%

Michael Sanchez Blanco , 7™ Emship cycle: 2016-2018

GAP

S11NS3Y
TVILNIANIINOD

Defense of Master Thesis, Szczecin, January 2018

Relative GAP based on max.
Advanced outfitting

Advanced

outfitting ratio
in COTECMAR

SINS3y
TVILNIANIANOD

Average

SI1NS3Y TVILNIANIINOD

Relative average (1 to 10)

Relative average (110 5)




5. RESULTS OF RESEARCH

w

g g Royal Z=ls>
First 'n.'lar:no 8 HaSkonlngDHV
International L Enhancing Society Together

The report presents the findings of the
2014 US Naval Shipbuilding and Repair
Industry Benchmarking study carried
out by First Marine International (FMI)

*Initial assessment: What it the current level of

processes in COTECMAR?

Group Description

Steelwork production

Qutfit manufacturing and storage

Pre-erection activities —

Ship construction and outfitting

Yard layout and environment

Design, engineering and production engineering

Organization and operating systems

I|@ImMmImMm|Oo(0O|@] =

Human resources

I Purchasing and supply chain

K Performance improvement

PRE-ERECTION ACTIVITIES

Group summary |

Module building (C1) |

Cutfit parts marshalling (C2) | |

 F _F F B B B 0 0 B B B B B 3 & B & B 5 3 F N
| Pre-erection outfitting (C3) | |

A _ F N N B B N |' ® F N K ¥ ®§ §F 8 F ¥ F ¥ N F N

Block assembly (C4) | I

Unit and block storage (C5) | |

Materials handling (C6) |

1.0 20 3.0 4.0 5.0
Best practica rating
US group range 2014 US element range 2014
Us 2014 US Mid-tier US Large Us 2014
group average 2014 average 2014 average average target

Source: 2014 US Naval Shipbuilding and Repair - Industry Benchmarking. London, United Kingdom: First Marine International Co.
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5. RESULTS OF RESEARCH

Strategy areas to
Improve the
productivity

Construction
and assembly
methods

b

=

ne

Solution of the problem: What are the most
important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

o

t

*Initial assessment: What it the current level of Advanced
outfitting processes in COTECMAR?
Answer: CONDIFENTIAL

1

Initial assessment: What it the current level of outfitting
processes in COTECMAR?.
Answer: CONFIDENTIAL

Scope of the research: “to establish and describe the
general aspects that must be considered to implement
“advanced outfitting” in COTECMAR”

How to implement it?

Advanced outfitting J
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5. RESULTS OF RESEARCH

“y
2\ EXTENDED
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\ PROCUREMENT &
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ENGINEERING &
DESIGN

=

PRODUCTION

EEXOTTAT;

PLANNING &
CONTROL

EXECUTIVE MANAGEMENT

X

INFORMATION
) BUSINESS CAPTURE &
SALES e

ﬁ COMMISSIONING & DELIVERY

Source: AVEVA Corp.
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5. RESULTS OF RESEARCH

Aspects related to layout optimization &
ship production aspects

>

@ BUSINESS CAPTURE &

SALES /
2 Source: AVEVA Corp.

Michael Sanchez Blanco , 7" Emship cycle: 2016-2018 Defense of Master Thesis, Szczecin, January 2018



5. RESULTS OF RESEARCH

Strategic areas of
shipbuilding projects

NNENGINEERING & \\ S

DESIGN

N :s
g
\ !N
i
i
"
i

@ BUSINESS CAPTURE &

SALES /
Source: AVEVA Corp.
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5. RESULTS OF RESEARCH

Strategic areas of
shipbuilding projects

\PLANN\NG &

oL
S\
\> <
s v i ‘
< \i EXECUTIVE MANAGEMENT | Il:l:[;
| ’\INFORMATIO-N _

\’@ BTN ESS CAPTURE &

SALES /
Source: AVEVA Corp.
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5. RESULTS OF RESEARCH

- y
\ PROCUREMENT & ~

”/ (= &) SUPPLY CHAIN ~~~>
- e o>
P L STOCK &
X [Tl LoGISTICS
~
~
= ~ ~ p
~Q
— Logistics & acquisition aspect
~

@ BUSINESS CAPTURE &

SALES /
2 Source: AVEVA Corp.
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5. RESULTS OF RESEARCH

Solution of the problem: What are the most

important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

Layout optimization.

Design and Engineering

— Project management
[ Logistics and acquisition ]

~— -

Design &
Purchasing Engineering
&

Acquisitions

Project
management
& Planning

Advanced outfitting
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5. RESULTS OF RESEARCH

——

[ Layout optimization.

/

Solution of the problem: What are the most
important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

Warehouses
Workshops

Outfitting assembly areas

Lifting capacity
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5. RESULTS OF RESEARCH

Solution of the problem: What are the most
important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

e Higher level of technical and design
information flow.

[ Design and Engineering

— » Shipyard facilities limits (cooperation with
production areas)

 Machinery and piping modules.

* Pre-fabricated modules

ol
\VNGINEERING & -

QYESIGN
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5. RESULTS OF RESEARCH

Solution of the problem: What are the most

important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

[ Project management ]—>

Integration: hull construction & outfitting

activities.
Schedule and planning.
New shipbuilding strategy

Outfitting planning

PLANNING &
N conTrOL

EXECUTIVE MANAGEMENT
o, INFORMATION

N = - —-—

”
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5. RESULTS OF RESEARCH

Solution of the problem: What are the most
important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

* Working conditions.
 Assembly technics.
* Sequences: Pipes, cable trays, ducting for HVAC.

* Protection of equipment or components

— * Scaffoldings system

S * Training (improve skills)

o
o D 7%

PRODUCTION ¢#

Effective dimensional control.

Testing processes.
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5. RESULTS OF RESEARCH

Solution of the problem: What are the most
important aspects necessary to implement
“Advanced outfitting” concept in COTECMAR?

High level of purchase and acquisition system.

Shipbuilding procurement processes and

— purchase orders.
e Integration with shipbuilding & design
- department.
[ Logistics and acquisition
¥ -
’f o T
- ~ -
- i PROCUREMENT a."' Sy
- SUPPLY CHAIN ~ i~y
» ay
- >
"’ g STOCK &
' | i LOGISTICS
SO - ~,
_\." . N ”
& -
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5. RESULTS OF RESEARCH

Strategy areas to
Improve the
productivity

Construction
and assembly
methods

b

=

ne

How to implement it?

4 )

Final assessment: What is the impact of
implementing Advanced Outfitting Concept in

\_ COTECMAR? )
1
Solution of the problem: What are the most important
aspects necessary to implement “Advanced outfitting”
concept in COTECMAR?
N Answer: Strategic areas of shipbuilding projects aspects y

¢
*Initial assessment: What it the current level of Advanced
outfitting processes in COTECMAR?

N Answer: CO‘VFIDENTIAL y

Initial assessment: What it the current level of outfitting
processes in COTECMAR?.
S Answer: CO*NFIDENTIAL )

~

Scope of the research: “to establish and describe the
general aspects that must be considered to implement
“advanced outfitting” in COTECMAR”

.

Advanced outfitting

J
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5. RESULTS OF RESEARCH

Final assessment: What is the impact of

implementing Advanced Outfitting Concept in

COTECMAR?
COST-BENEFIT ANALYSIS BASED ON CPV PROJECT
L
Ounfitting cateogries: labour load factors Onboard | OnBlock On Unit A Percentage of current level of advanced outfitting in COTECMAR with
(Rule of thumb) reference on total outfitting work done during previous shipbuilding projects.
Elec,mcal F’O‘v?.fer. Dlstrlbutlgn (Iocal) 1 07 04 Maximum percentage of outfitting work that could be done as advanced
Heat"_"g: \f{enma“on: and Air B outfitting with reference on total outfitting work done during previous
Conditioning (HVAC) 1 0,6 0,4 shipbuilding projects.
Plp"?:"ne_sf _ 1 05 0,3 C Proportion of outfitting that can improved as advanced outfitting.
Ha.blt.ablllty and Workmg spaces 1 05 0,3 D Number of man-hour required to complete all the outfitting activities in on-
Painting 1 0,6 0,4 board stage for each outfitting group.
Structural ouffitting 1 0,6 0,3 E Labour cost per man per hour.
Ma"_]_m achlner.y 1 06 0 OH, |On-board labour load factor
Auxiliary machinery 1 0,7 0,3 :
- 0B, [On-block labour load factor
% Possible
. % Current advanced ou .
P On-unit labour load factor
Outfitting group outfitting in COTECMAR | 29Vanced :
outfitting
Electrical Power Distribution (local) A 80% o o o (B—A)
Heating, Ventilation, and Air Conditioning @) . % outfitting taks that can be optimized as advanced outfitting = € = ——
85% 100
(HVAC) =
____Pipelines = &% On.block outfitting cost savings = C « (OH; - 0B;) + D
Habitability and working spaces ) 85%
Painting o 50% . s .
=2 = -
Structural outiting = 0% On.unit outfitting cost savings = C * (OHf OUf) xDxE
Main machinery ':E 80%
Auxiliary machinery 85%
-—
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5. RESULTS OF RESEARCH

Strategy areas to
Improve the
productivity

Construction
and assembly
methods

(" Final assessment: What is the impact of implementing
Advanced Outfitting Concept in COTECMAR?
S Answer: Positive impact )

Solution of the problem: What are the most important

aspects necessary to implement “Advanced outfitting”
concept in COTECMAR?

N Answer: Strategic areas of shipbuilding projects aspects y

4

*Initial assessment: What it the current level of Advanced b
outfitting processes in COTECMAR?

_ Answer: CO‘VFIDENTIAL Y,
i Initial assessment: What it the current level of outfitting b
processes in COTECMAR?.

S Answer: CO*NDIFENTIAL )
Scope of the research: “to establish and describe the
general aspects that must be considered to implement
| “advanced outfitting” in COTECMAR” §

How to implement it?

Advanced outfitting ]
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6. CONCLUSIONS

OPTIMIZATION OF PRODUCTIVITY IN )
COTECMAR )
1 |
Improve the 3 ’
productivity b
REDUCTION OF COSTS
4
N
IMPROVE THE QUALITY OF FINAL PRODUCTS
1 .
Construction
and assembly BETTER PRODUCTION ENVIRONMENT
methods ¥ g
REDUCTION OF CONSTRUCTION TIME

- J

Implementation ’

Advanced outfitting

Michael Sanchez Blanco , 7™ Emship cycle: 2016-2018 Defense of Master Thesis, Szczecin, January 2018



6. CONCLUSIONS & RECOMMENDATIONS
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