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Turbocharger Lube Oil ModuleTurbocharger Lube Oil Module

Alfa Laval ModuleAlfa Laval Module Lube Oil w/Pumps ModuleLube Oil w/Pumps Module Westfalia Separator ModuleWestfalia Separator Module
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Hydrophore ModuleHydrophore Module Sewage Treatment ModuleSewage Treatment Module

Refrigeration Compressor ModuleRefrigeration Compressor Module
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Expanded application of ship modules Expanded application of ship modules 
have been successfully developed by have been successfully developed by 
various European shipbuilders (for various European shipbuilders (for 

example, Thyssen Nordseewerke, Schelde example, Thyssen Nordseewerke, Schelde 
Naval Shipbuilding, Blohm & Voss Naval Shipbuilding, Blohm & Voss 

Gmbh, Abeking & Rasmussen).  Gmbh, Abeking & Rasmussen).  
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Margin, Bonds & Insurance1000

Shipyard Services900

Technical Support800

Armament700

Outfit & Furnishings600

Auxiliary Systems500

Electronics & Navigation400

Electrical300

Propulsion200

Structures100

SWBS

Jigs, Cradles, & Templates, Tools & Instruments

Miscellaneous Material & Support

Contract Detail Design Package (Optional)

Contingency Labor:

Contract Engineering Management

ILS, Spares & Load Items

Purchase Specs & Support

Production Planning & Scheduling

Production Engineering & Construction Drawings

Functional Design

Preliminary Design

Basic Research - Concept Design
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Modular construction promotes cost Modular construction promotes cost 
and schedule benefits from early stage and schedule benefits from early stage 
construction.  construction.  

There are a number of rules of thumb There are a number of rules of thumb 
that have been applied to estimate the that have been applied to estimate the 
savings.  Labor costs on board can be savings.  Labor costs on board can be 
33--5 times and higher than equivalent 5 times and higher than equivalent 
work done in the shop or on the platen. work done in the shop or on the platen. 
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% Total Onboard On Block On Unit
Work Type Modularized Factor Factor Factor

Piping - OMS 85.00% 1.000          0.530          0.280          
HVAC - Rectangual Duct 85.00% 1.000          0.800          0.400          
HVAC - Spiral Duct 85.00% 1.000          0.650          0.325          
HVAC - Fans 85.00% 1.000          0.650          0.325          
HVAC - Air Handlers 85.00% 1.000          0.800          0.400          
HVAC - Spools 85.00% 1.000          0.650          0.325          
HVAC - Fire Dampers 85.00% 1.000          0.750          0.375          
Electric Cable (Local) 85.00% 1.000          0.500          0.200          
Auxiliaries - IMS 85.00% 1.000          0.650          0.325          
Piping - IMS 85.00% 1.000          0.800          0.400          
Cable Trays - IMS 85.00% 1.000          0.800          0.400          
Staging - IMS 85.00% 1.000          0.800          0.400          
Exhaust Casing - IMS 95.00% 1.000          0.500          0.500          
Casing Vent Trunk 95.00% 1.000          0.500          0.500          
Foundations 100.00% 1.000          0.830          0.390          
Seats - IMS 100.00% 1.000          0.750          0.375          
Paint - Excluding Block Paint 85.00% 1.000          0.690          0.170          
Paint - Block Paint 40.00% 1.000          0.800          
Paint - Unit Paint 20.00% 1.000          0.500          
Propulsion Machinery 90.0% 1.000          0.700          
Outfit Machinery 90.0% 1.000          0.500          0.250          
Electronics 85.00% 1.000          0.300          
Outfit Equipment 85.00% 0.300          
Armament 85.00% 0.300          
Structures 85.00% variable variable
Cable, Machinery Spaces 80.00% 0.50            
Cable, Accommodations Spaces 80.00% 0.50            
Cable, Superstructure 80.00% 0.50            
Cable, Exterior Decks 50.00% 0.85            
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Estimated Reduced Labor Hours from Extended Modular ization
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Estimated Reduced Labor Hours from Extended Modular ization
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Breakdown of Modular Labor versus Remaining Product ion Work
(Conventional Hull Block Construction Labor Include d as "Other")
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Reduced Labor Cost Risk
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