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Abstract

Shipyard planning and material control have three fundamental objectives: 

Ensure that all required resources (drawings, material, labor, subcontractors and 

facilities) are all available when the work is scheduled 

Organize the work to be the most productive possible 

Monitor progress and measure actual costs and schedules against budgets and plans 

This document presents the fundamentals for planning and managing material for new ship 

construction and major ship conversion contracts
1
.   The discussion outlines a framework from 

which the shipyard can develop a logical, well-organized material control plan from the outset of 

a contract.  The computerized material control system requirements and capabilities are based 

upon SPAR’s PERCEPTION® system, of which PERCEPTION MAT-PAC™ provides the 

majority of the purchasing and material control functions. 

Good Material Control Management is always seeking ways to reduce material costs, better 

support production and eliminate non-value-added efforts.  Reducing material handling costs 

should be a major priority for material control.  In addition, obtaining better cooperation from 

vendors to deliver material that better addresses the needs of production processes can result in 

significant savings overall. 
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1
 Material control for ship repair projects has similar functions and procedures as for new construction, but usually 

with fewer opportunities for long range planning and scheduling and detailed engineering requirements. 



TABLE OF CONTENTS 

Chapter 1:  Introduction ................................................................................................................ 1

Chapter 2:  Material Control Organization .................................................................................. 4

Engineering .................................................................................................................................. 7 

Production Material Requirements........................................................................................... 7 

Quality Assurance Inspection Specifications ........................................................................... 7 

Primary Transactions by Engineering ...................................................................................... 8 

Purchasing.................................................................................................................................... 8 

Planning ....................................................................................................................................... 9 

Stores.......................................................................................................................................... 10 

Quality Assurance...................................................................................................................... 11 

Material Control......................................................................................................................... 11 

Material Control Manager ...................................................................................................... 12

Accounting................................................................................................................................. 13 

Project Manager ......................................................................................................................... 13 

Computer Systems ..................................................................................................................... 13 

Material Control Integrated With Planning & Labor Management Systems ......................... 14 

Material Control Systems Interfaces With Financial Systems ............................................... 15 

Alternative Purchasing & Inventory Control Software .......................................................... 16 

Integration of Material Control With CAD Systems.............................................................. 16 

Validating System Database................................................................................................... 18

Electronic Commerce over the Internet ..................................................................................... 18 

Chapter 3:  Material Types .......................................................................................................... 19

Standard Parts ............................................................................................................................ 19 

Non-Standard Spec Items .......................................................................................................... 19 

Manufactured Parts .................................................................................................................... 20 

Subcontractor Services, Material & Equipment ........................................................................ 20 

Stock Inventory.......................................................................................................................... 21 

Vendor Furnished Information .................................................................................................. 21

Drawings & Technical Information ........................................................................................... 21 

Owner Furnished Material ......................................................................................................... 21 

Spares & Load Items.................................................................................................................. 21 

Chapter 4:  Material Identification ............................................................................................. 22

Contract Work Breakdown Structure......................................................................................... 22 

Ship Work Breakdown Structure (SWBS) ............................................................................. 22 

Product Work Breakdown Structure (PWBS)........................................................................ 23 

Drawings & Technical Documents............................................................................................ 24 

Drawing Bills of Material .......................................................................................................... 24 

Material Requisitions ................................................................................................................. 25 

Purchase Orders ......................................................................................................................... 25 

Parts Catalog .............................................................................................................................. 26 

Standard Purchased Parts........................................................................................................... 27 

Standard Interim Products.......................................................................................................... 28 

Stock Inventory Items ................................................................................................................ 28 

Non-Standard Purchased Parts & Equipment ............................................................................ 28 



Work Orders............................................................................................................................... 28 

Work Order Pallet Pick Lists ..................................................................................................... 29 

Vendor Furnished Information .................................................................................................. 29

GFE/CFE/OFE Furnished Material ........................................................................................... 29 

Spares & Load Items.................................................................................................................. 30 

Chapter 5:  Material Cost Management...................................................................................... 32

Job Costing................................................................................................................................. 32 

Material Cost Budget at Completion (BAC) ............................................................................. 32 

Material Cost Estimate at Completion (EAC) ........................................................................... 33 

Management Reserves ............................................................................................................... 34 

Purchased Material Cost ............................................................................................................ 34 

Delivered Material Cost ............................................................................................................. 34 

Paid Material Cost...................................................................................................................... 34 

Stock Issued ............................................................................................................................... 34 

Reserved Stock Cost .................................................................................................................. 35 

Material Used Cost .................................................................................................................... 35 

Committed Material Cost........................................................................................................... 35 

Un-Priced Purchase Order Items ............................................................................................... 35

Material Actual Cost of "Work" Performed (ACWP) ............................................................... 35 

Case 1: ACWP = Total Committed Material Costs................................................................ 37 

Case 2: ACWP = Delivered Costs.......................................................................................... 37 

Case 3: ACWP = Total Paid Invoices .................................................................................... 38 

Case 4: ACWP = Costs of Material Issued to Production...................................................... 38 

Stock Inventory Pricing ............................................................................................................. 38 

Material Budgeted Cost of “Work” Performed (BCWP) .......................................................... 39 

Chapter 6:  Material Scheduling ................................................................................................. 40

Baseline Planning....................................................................................................................... 40 

Shipyard Standards .................................................................................................................... 41 

Construction Build Strategy....................................................................................................... 41 

Hull Block Construction ............................................................................................................ 41 

Erection Sequence...................................................................................................................... 42 

Zone Outfit................................................................................................................................. 43 

Equipment & Outfit Modules .................................................................................................... 44

Manufactured Parts .................................................................................................................... 45 

Tests & Trials............................................................................................................................. 46 

Master Schedule......................................................................................................................... 46 

Material Delivery Schedules...................................................................................................... 47 

Purchasing Schedules................................................................................................................. 48 

Chapter 7:  Stores Management .................................................................................................. 50

Receiving Deliveries From Vendors.......................................................................................... 50 

Managing Storage Locations ..................................................................................................... 50

Building Work Order Pallet Requirements................................................................................ 51 

Issuing Material to Production................................................................................................... 52 

Managing Stock Supplies .......................................................................................................... 52 

Conducting a Physical Inventory ............................................................................................... 52

Chapter 8:  Bar Code Automated Data Collection...................................................................... 54



Benefits From Bar Coding ......................................................................................................... 56 

Types of Bar Codes.................................................................................................................... 57 

Bar Code Labels......................................................................................................................... 58 

Label Content ......................................................................................................................... 58 

Application Surface ................................................................................................................ 59 

Adhesive Type........................................................................................................................ 59 

Label Printing............................................................................................................................. 59 

Bar Code Scanners..................................................................................................................... 60 

Chapter 9:  Material Transfers .................................................................................................... 61

The Transfer Transaction........................................................................................................... 61 

The Transfer Payback ................................................................................................................ 61 

Chapter 10: Material Configuration Management..................................................................... 63

Drawings .................................................................................................................................... 63 

Drawing BOMs.......................................................................................................................... 63 

Requisition & Pallet................................................................................................................... 63 

Purchase Orders ......................................................................................................................... 63 

Purchase Order Amendment ...................................................................................................... 63

Chapter 11: Material Inspections & Tests .................................................................................. 64

Stages of Tests & Inspections .................................................................................................... 64 

• Stage 1 - Material Receipt Inspection and Shop Tests .................................................... 64 

• Stage 2 - Shipboard Installation Inspections and Tests ................................................... 64 

• Stage 3 - Equipment Tests ............................................................................................... 65 

• Stage 4 – Intra-System Tests............................................................................................ 65 

• Stage 5 – Inter-System Tests............................................................................................ 65 

• Stage 6 - Special Tests ..................................................................................................... 65

• Stage 7 - Trials Tests........................................................................................................ 65

Test Numbering and Titling....................................................................................................... 65 

Appendix I:  Sample Standard Parts Catalog ............................................................................. 69

I-1: Part Description................................................................................................................... 69 

I-2: Part Type ............................................................................................................................. 70 

I-3: Part Classification (Commodity)......................................................................................... 70

I-4: Standard Part Number (SPN) .............................................................................................. 71

I-5: Managing Part Information ................................................................................................. 82

Appendix II:  Sample Job Description, Material Control Manager .......................................... 86

Appendix III:  Sample Material Control Database Validation Milestones................................ 90

Appendix IV:  Important Sequence of Event Transactions........................................................ 92

Bibliography ................................................................................................................................. 97



1

Chapter 1:  Introduction 

Over half of the non-capital cost in shipbuilding is the cost of material.  In fact, larger 

shipyards are approaching 70%-80% as more and more of their outfit items are being 

purchased when traditionally they may have been manufactured within the shipyard.   

Material, therefore, is not a trivial element of the cost of construction.  Further, regardless 

of its own cost of purchase, material can directly affect the other major non-capital cost in 

shipbuilding: labor.  If material is available at the most productive early stages of 

construction, significant labor cost savings is possible.  However, if material is not 

available, work must be postponed to later, less productive stages of construction and 

labor costs will escalate.  For example, work that could have been done on block, but due 

to material delays must be done on-board, and this on-board work being less productive 

can suffer a cost penalty of factors 3-5 times.  Even if the stage of construction is not put 

in jeopardy by missing material, the simple act of having to stop and restart work carries 

a penalty of non-value time wasted. 

In addition, having an accurate accounting of inventory is critical to a business operation.  

But how is accuracy measured?  A sound, real-time system for managing all inventory 

requisitions, purchases, deliveries, and issues to production today is a pre-requisite.  This 

system, of course, cannot operate without a complete set of prescribed ground rules by 

which everyone involved in these inventory management processes must follow. 

When operating under a Vendor Managed Inventory (VMI) approach, supplier-managed 

inventory can add value to the company bottom line and can free up resources better used 

in other areas of the operation.  However, the company and the supplier have to work as a 

team to accurately measure inventory levels.  Otherwise, there can be serious cost 

penalties to the operation. 

The cost of poor inventory record accuracy is not always apparent to management.  It 

results in increases in production costs and profit reduction, unanticipated “stock-outs”, 

decreased production efficiency, higher investment in safety stocks, requirement for 

staging of items to determine availability or shortages, invalid data for inventory 

replenishment, and more obsolete and excess inventory.  Therefore, it is important to 

have accurate and timely inventory records.  Most experts agree that this accuracy must 

be at least 95% and even higher for critical and high unit-value items. 

The objective of this document is to offer a general description of the material control 

process, including who is involved, and what basic considerations are necessary to make 

the process be efficient and effective.  Each shipyard should have its own plan for 

managing material.  While each plan can differ from others, the shipyard should focus on 

ways perhaps unique to its own operation to reduce material costs and its impact upon 

production labor. Since material control involves different shipyard departments and 

responsibilities (Figures 1.1 and 1.2), each role must be well organized, supporting and 

supported by the other necessary roles for a successful material control process. 
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Figure 1.1: Primary Breakdown of Material Control Organization 
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Figure 1.2: Typical Shipyard Responsibility Breakdown Organization 
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