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1.0 Introduction 
 
PERCEPTION ESTI-MATE is a state-of-the-art PC Windows-based system designed to 
provide a powerful new estimating capability.  PERCEPTION ESTI-MATE was 
developed to permit cost estimating that can reflect modern ship design and production 
methods.  Using product- and process-based information, cost estimates can be generated 
quickly and accurately at any level of detail: 
 

•  Parametric cost estimates based upon modifiable ship design and mission 
characteristics 

•  Standard shipbuilding & ship repair interim products & services 
•  Detail cost estimates based upon engineered bills of material and 

equipment specifications. 
 
This document provides a step-by-step process for using PERCEPTION ESTI-MATE to 
develop an estimate.  Additional information and instructions are available from the 
“PERCEPTION Cost Estimating User Manual” and from the PowerPoint training 
tutorials available for a variety of subject matters.   
 
The document titled “Getting Started with PERCEPTION” describes many of the 
mechanics of the system, how to navigate through all the various functions and generally 
how the system operates and can be modified by the user. 
 

System Benefits 
 
PERCEPTION ESTI-MATE offers many benefits: 
 

·  The system has flexible features to address almost any estimating situation, 
whether for commercial or government requirements, new construction or ship 
repair. 

·  The system offers a toolbox of easy-to-use functions to help the estimator 
expedite the process and ensure the estimate is both complete and accurate. 

·  The system allows cost data to be cataloged in convenient and easy-to-use 
database libraries. 

·  The system cost libraries ensure all estimators are using consistent information.  
When the libraries are updated, current information is immediately available to all 
users. 

·  The system libraries can be configured to accurately define standard shipyard 
production processes to ensure every estimate is complete, nothing is missing. 

 
Especially for the estimator, the system is a tool that provides an array of functional 
capabilities: 

• Automated Cost Escalation 
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• Global Edits and Update Features 
• Application of Learning Curves 
• Complexity & Productivity Factors 
• Cost Trade-Off 
• Cost Risk Analysis 
• Return Cost Data Analysis  
• User Documentation of Cost Estimate 
• Tracking of Estimate Sources and Changes 
• Central database of important cost information 
• An estimating tool that is easy to use and easy to learn 

 

Systems Integration 
 
PERCEPTION ESTI-MATE is a module of the comprehensive PERCEPTION shipyard 
resource planning and management system (Figure 1-1).  PERCEPTION fully integrates 
the primary business processes of the shipyard: cost estimating; planning and scheduling; 
purchasing & material control; work orders and time charge management; job costing and 
cost/schedule performance reporting and forecasting.  PERCEPTION interfaces easily 
with a variety of financial accounting systems for payroll, accounts payable and 
receivable, and general ledger.  It also interfaces with various CAD systems, including 
ShipConstructor, AutoCAD, AutoPLANT and others. 
 

 
 

Figure 1-1: PERCEPTION, an Integrated Shipyard Planning & Management System 
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2.0 The Estimate 
 
This work book begins with the end result, the estimate.  From here, we will go through 
the steps showing how the finished estimate was developed. 
 

Warning:  If your database already has the project described 
below on its database, choose a different project number if you 
wish to follow these instructions and enter your own data. 

 
Figures 2-1 through 2-4 show several of the many cost estimate reports which can be 
generated at many levels of detail, user-selections, and specific formats.  ESTI-MATE 
also has features for using filters on the estimating data and for specifying special sort 
requirements.  The user should review the manual titled “Getting Started with 
PERCEPTION” where these features are described. 
 
 

 
Figure 2-1: Sample High Level Cost Estimate Summary by SWBS Groups 

 

 
Figure 2-2: Sample Detail Level of Cost Estimate Items 
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Figure 2-3: Sample Detail Level of Cost Estimate Items Showing Cost Estimating 

Relationships (CERs) 
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Figure 2-4: Sample Customer Formatted Cost Estimate Report 
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To generate a report, go to the system’s main menu for Reports (Figure 2-6). 
 

 
 

Figure 2-6: Main Menu for Reports 
 
Click on Select Reports, which will pop up a window with all the various report 
selections (Figure 2-7).  Each line in this window is preceded by either a plus-sign (“+”) 
or a minus-sign (“-“).  The lines with the plus-sign must be clicked to open up specific 
report selections. 
 

 
 

Figure 2-7: Report Selection Window 
 

Once the type report has been selected the system will present another window for the 
user to specify the project and other report options.  “Getting Started with 
PERCEPTION” describes this is more detail. 
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3.0 Creating a New Project 
 
An estimate requires a project be defined.  In the case of PERCEPTION ESTI-MATE, the 
project actually must be defined at several levels: Contract ID, Project ID and Project 
WBS.  This enables the estimate to be summarized at various levels of detail. 
 
The Contract ID is the primary identifier.  Under the contract ID, the project ID must be 
defined.  This configuration allows a contract to have multiple “projects”, such as for 
series ship production and/or separating non-recurring engineering from production, etc. 
 
Each Project ID then requires its work breakdown structure.  For this sample estimate, we 
are using an abbreviated two-level SWBS2 comprising of SWBS Accounts cataloged 
below SWBS Groups.  Figure 3-1 illustrates this hierarchy. 
 

 
Figure 3-1: Hierarchy of a Project Work Breakdown Structure 

                                                 
2 Ship work Breakdown Structure, SWBS, can be devised to almost any scheme and configuration.  The 
U.S. Navy SWBS is one well-known configuration.  However, shipyards typically have their own versions 
of SWBS.  Different schemes and configurations are typical to differentiate the requirements of new 
construction and ship repair.  PERCEPTION allows different SWBS for each and every project developed 
on the database. 



 10 

 

Create a Contract 
 

To create a new Contract, click on the  button located on the system tool bar.  This 

will open the Contract worksheet window (Figure 3-2).  Click on the Add  button on 
the tool bar to begin entering information that identifies the contract.  Note that there is 
very little that needs to be defined for the contract record. 
 

 
 

Figure 3-2: Defining a New Contract. 
 

Click on the  button to save the new contract record. 
 

Create a Project 
 

Click on any data field on the contract record.  Then click on the  button to begin the 
drill-down process for defining the rest of the work breakdown structure.  The system 
will pop up the drill-down selections (Figure 3-3). 
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Figure 3-3: Drill-Down Selections 
 

Select Projects, and the system will open the project record worksheet (Figure 3-4). Click 

on the Add  button on the tool bar to begin entering information that identifies the 
project. 
 

 
Figure 3-4: Project Record Worksheet 

If there are multiple projects for the contract, continue entering each project with the Add 

 button. 
 

Click on the  button to save the new project record.   
 

Create SWBS Groups 
 

To create the SWBS Groups, click again on the  Drill-Down button and select SWBS 

Groups.  This will open the SWBS Group worksheet (Figure 3-5).  Click on the Add  
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button on the tool bar to begin entering information that identifies each of the SWBS 
Groups.  All that is needed to define are each SWBS Group number and its description. 
 

 
Figure 3-5: SWBS Groups Worksheet 

 

Click on the  button to save them to the database.   
 
If the same set of SWBS Groups is being used for multiple estimates, they can be copied 
to the project using the Estimator’s Toolbox.  The PERCEPTION ESTI-MATE User’s 
Manual provides instructions on how to use the toolbox for this purpose. 
 

Close the SWBS Group worksheet (Click on the  button at the upper right corner of the 
SWBS Group worksheet) and you will be back to the Project worksheet. 
 

Create SWBS Accounts 
 

To create the SWBS Accounts, click again on the  Drill-Down button and select 
SWBS Accounts.  This will open the SWBS Account worksheet (Figure 3-6).  Click on 

the Add  button on the tool bar to begin entering information that identifies each of 
the SWBS Accounts that you will need for the estimate.  All that is needed to define are 
each SWBS Account its account number and its description.  Note that the SWBS Group 
for each SWBS Account is determined automatically by the system3. 
 

                                                 
3 Other SWBS Group options and formulations are described in “Getting Started with PERCEPTION.” 
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Figure 3-6: SWBS Accounts Worksheet 

 

Click on the  button to save the SWBS Accounts to the database.   
 
If the same set of SWBS Accounts is being used for multiple estimates, they can be 
copied to the project using the Estimator’s Toolbox.  The PERCEPTION ESTI-MATE 
User’s Manual provides instructions on how to use the toolbox for this purpose. 
 
Close the SWBS Account worksheet and you will be back to the Project worksheet. 
 

Create Labor & Profit Rates 
 
Each project defined on the database operates under its own set of labor, proit and 
indirect cost rates.  These rates must be defined separately for each work center assigned 
to the project. 
 

To create the project labor and profit rates, click again on the  Drill-Down button and 
select Rate Tables.  This will open the Rate Table worksheet (Figure 3-6).   
 

Click on the Add  button on the tool bar to begin assigning work centers that you will 
need for the project.  To identify what centers you can use, you must select them from the 
Work Center drop-down list.  If the centers you need are not listed in the drop-down, you 
will need to set them up on the database library as described in “Getting Started with 
PERCEPTION.” 
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Figure 3-6: Assigning Project Work Centers 
 
Once you have identified the work center(s) for the project, click on the Save button, then 
double click on the work center record and the system will pop up the rate table window 
(Figure 3-7).  This is a two-tab window.   
 
The first tab provides cells for the user to enter the labor rate, and percentages for profit, 
overhead, etc.  If only a standard all-inclusive labor rate is needed, enter that in the Labor 
Rate cell and leave the overhead and profit cells for labor without entries.  Other cells 
may or may not be needed for the estimate. 
 

 
 
 
The second tab (Figure 3-8) provides options for the user to identify what indirect costs 
should be applied to what costs. 
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Figure 3-8: Options for Applying Indirect Costs & Profit 
 

 
If multiple work centers are used for the project, repeat the above steps for each work 
center on the project. 
 

Click on the  button to save the rates for the project to the database.   
 
If the same set of work centers and rates is being used for multiple estimates, they can be 
copied to the project using the Estimator’s Toolbox.  The PERCEPTION ESTI-MATE 
User’s Manual provides instructions on how to use the toolbox for this purpose. 
 
Close the Rate Table window. 
 

Making Changes 
 
If at any time you need additions, deletions and changes to any information required for 
the estimate, these changes can be made directly by opening up the related worksheet 
windows described above, making the changes, and saving them to the database4.   
 
If these changes affect any of the drop-down lists on a worksheet, the drop-down list can 
be refreshed by clicking on Data/Refresh Drops Downs from the main menu (Figure 3-9). 

 

                                                 
4 It is often convenient to have open at any one time various worksheet windows.  The user can jump from 
window to window using the window list displayed under Window on the main menu.  Windows also may 
be cascaded, layered or tiled for added convenience. 
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Figure 3-9: Refreshing Worksheet Drop-Down Lists 
 
 

This refreshing of drop-down lists needs to be done to each open window where the 
modified drop-down list is used. 
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4.0 Create Detail Cost Items 
 
With the project and its WBS defined, along with the project rate tables, the stage is set to 
enter details of the cost estimate.   
 

From the Project worksheet, click on the  Drill-Down button and select Cost Items5.  

This will open the Cost Items worksheet (Figure 4-2).  Click on the Add  button on 
the tool bar to begin entering information that identifies each of the Cost Items that you 
will need for the estimate.   
 
Each cost item has the following basic information6: 
 

1. Project WBS: Contract, Project, & SWBS Account (If the user enters the SWBS 
Account, the system will automatically determine the SWBS Group under which 
it belongs.  Refer to “Getting Started with PERCEPTION” for further discussions 
about this and other SWBS formulation available). 

2. Quantity  
3. Unit of Measure (for example, meters) 
4. Labor Hour CER (for example, 23.7 hours per meter) 
5. Material Cost CER (for example, $45.98 per meter) 

 
Note that the SWBS Group for each SWBS Account is determined automatically by the 
system.  Also, since the cost item worksheet was open from the drill-down from the 
project, the Contract and Project numbers also are determined automatically by the 
system. 
 
Cost items can be added manually, item by item (such as for vendor quotes), or from 
using various automation techniques and database libraries discussed below. 

                                                 
5 Another approach is to drill-down from the Project to the SWBS Accounts and drill-down from each 
account to the cost items.  That way, the cost items entered automatically will be assigned to the SWBS 
Account to which they are linked via the drill-down. 
6 The Cost Item worksheet provides many additional columns of information, many the results of extended 
costs computed by the system.  For convenience, the user may re-arrange the columns so that the columns 
of most use will appear together at the left of the worksheet.  “Getting Started with PERCEPTION” 
provides instructions on how to re-arrange the column order. 
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Figure 4-2: Project Cost Item Worksheet 
 

 

Click on the  button to save the cost items for the project to the database.   
 

Making Changes 
 
If at any time there need additions, deletions and changes to any information required for 
the estimate, these changes can be made directly by opening up the related worksheet 
windows, making the changes, and saving them to the database.   
 

WBS Rollups 
 
In order to ensure that all changes are correctly rolled up through the project WBS, the 
user should always perform a “rollup” function prior to generating reports. 
 
Figure 4-3 shows how to access the rollup function from the main menu. 



 19 

 
 

Figure 4-3: Initiating a Cost Estimate Rollup to the Project WBS 
 

The system will pop-up a rollup procedure selection window (Figure 4-4). 
 

 
 

Figure 4-4: Rollup Procedure Selection Window 
 

PERCEPTION provides several rollup functions.  Select Cost Estimate Rollup and the 
system will pop-up an options window (Figure 4-5). 
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Figure 4-5: Rollup Option Window 
 

At the top of the window, select your project.  At the bottom of the window, select 
whatever special options are also required.  More discussions about these options are 
discussed below.  Click on the OK button for the rollup to begin. 
 

Using Library CERs 
 
The system provides various libraries for storing the shipyard’s standard CERs.  Using 
standards makes for more consistent estimates.  However, the library CERs always can 
be modified and expanded to make them more accurate and include more and more cost 
data that can be quickly and easily accessed by the estimators from the database.  Figure 
4-6 shows how to access the CER libraries from the main menu. 
 
Figure 4-7 shows the various libraries available for the CERs, which can be cataloged by 
work type.  Figure 4-8 shows samples of structural CERs, while Figure 4-9 shows 
samples of more elaborate equation CERs.   
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Figure 4-6: Accessing CER Libraries 
 

 
 

Figure 4-7: Various Libraries for CERs 
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Figure 4-8: Sample Structural CERs 
 

 
 

Figure 4-9: Sample Equation CERs 
 

 
Library CERs can be referenced on a project cost item, or they can be invoked by 

clicking on the  button on the toolbar; the system will automatically create a new cost 
item for the CER selected and the estimator only needs to add a quantity to complete the 
item. 
 
The “PERCEPTION Cost Estimating User Manual” provides detailed instructions for 
installing CERs in all libraries and using them in project cost items. 
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When CERs are changed, the changes can be reflected immediately in any estimate using 
them by performing a rollup as described above and selecting the option to Refresh Cost 
Items Linked to CER Libraries. 
 

Using the Parts Catalog 
 
The system provides supports a comprehensive Parts Catalog that can store all manners 
of shipyard materials from direct purchase to stock and manufactured parts.  If the 
PERCEPTION functions for purchasing and material control are in use, costs for items in 
the Parts Catalog will be updated on a continuous basis.  Using material costs of items 
managed by the Parts Catalog makes for more consistent and complete estimates.  Figure 
4-10 shows how to access the Parts Catalog from the main menu. 
 

 
 

Figure 4-10: Accessing the Parts Catalog from the Main Menu 
 
Standard Parts can be referenced on a project cost item, or they can be invoked by 

clicking on the  button on the toolbar; the system will automatically create a new cost 
item for the part selected and the estimator only needs to add a quantity to complete the 
item. 
 
The “PERCEPTION Cost Estimating User Manual” provides detailed instructions for 
installing items in the Parts Catalog and using them in project cost items. 
 
When costs on the Parts Catalog are changed, the cost changes can be reflected 
immediately in any estimate using them by performing a rollup as described above and 
selecting the option to Refresh Cost Items Linked to Parts Catalog. 
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Using Ship Characteristics 
 
Often, various cost items are based upon the same parameter, such as ship displacement, 
GRT, or LOA, etc.  To reduce input efforts and help minimize data entry errors from 
repetitive data entries, cost items can relate quantity to parameters defined in the project 
Ship Characteristics table7.  Ship characteristics (Figure 4-11) can be either single value 
parameters (e.g., LOA = 100) or parametric equations (e.g., CuNo8 = LOA x Beam x 
Depth). 
 

 
  

Figure 4-11: Project Ship Characteristics Table 
 
The “PERCEPTION Cost Estimating User Manual” provides detailed instructions for 
defining ships characteristics and using them in project cost items. 
 
When project ship characteristics are changed, the changes can be reflected immediately 
in any estimate using them by performing a rollup as described above and selecting the 
option to Refresh Cost Items Linked to Ship Characteristics. 

                                                 
7 The Ship Characteristics table can be accessed from the Project worksheet and the drill-down selection of 
DETAILS.  This opens the tab window where this table can be opened. 
8 CuNo = cubic number; this formulation applies to the metric version of cubic number.  The American 
version that uses feet as the measure of length must have a division by 100 added to the equation. 
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Using Standard Packages 
 
Besides the libraries of CERs, PERCEPTION ESTTI-MATE provides a facility for storing 
standard packages of cost items.  A standard package can be any number of cost items.  
Package items can reference current costs from the Parts Catalog, can use library CERs 
and can use project ship characteristics.   
 
Figure 4-12 shows how to access the standard package library.   
 

 
 

Figure 4-12: Accessing Standard Package Library for Cost Estimating 
 

Figure 4-13 shows a sample standard package in the library and figure 4-14, the Package 
Items tab, shows the list of cost items defined for that package. 

 

 
Figure 4-13: Sample Standard Package 
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Figure 4-14: Sample Standard Package Cost Items 
 
 

When a package is invoke by clicking on the  button from the toolbar, the system 
copies the items from the package directly into the project cost item worksheet. 
 
Figure 4-15 shows a sample standard package for dry docking.  Note that the quantity 
columns could be linked to the project ship characteristics table where both GRT and 
days in dock would be specified.  When the package is applied to the estimate in the Cost 
Item worksheet, the system would apply these quantities automatically. 

 

 
Figure 4-15: Sample Standard Package cost Items (Dry Docking) 

 
The “PERCEPTION Cost Estimating User Manual” provides detailed instructions for 
defining library of standard packages and using them to generate project cost items. 

 

Using Prior Estimates 
 
If the same set of Project Cost Items was used in prior estimates, they can be copied in 
whole or in part to the new project using the Estimator’s Toolbox.  The PERCEPTION 
ESTI-MATE User’s Manual provides instructions on how to use the toolbox for this 
purpose.   
 
The copying of these cost items to the new estimate, however, is not without 
modifications.  The new project labor rates and any material cost escalation effective 
between the dates of the two estimates will be applied by the system to the earlier cost 
items. 
 
 


