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INTRODUCTION

In general it has been common in most shipyards to determine the date

by which an equipment must be ordered, i.e., the equipment Purchase Order

Award (POA) Date, by (a) identifying the date by which the equipment

(hardware) had to be in the shipyard to support the construction proceess, (b)

identifying the manufacturing lead time for the hardware, and subtracting (b)

from (a). This  approach has completely ignored the fact that equipment per-

formance and configuration data (software) is needed to support the design

Process, and is needed  in a time frame with will allow drawings to  be issued

on a schedule which is in phase with the required construction schedules.



processes. The data from these

of the information flow paths.

Two types  of minicomputer

interviews were developed into a description 

general application programs were inves-

tigated, a networking program and a relational data base program. The latter

was chosen as preferable for this effort, primarily because of the greater

control of the ultimate specific application program that was allowed by this

approach.
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Finally, for Some equipment, the shipyard will issue formal authoriza-

tion to the vendor to proceed with manufacture of the equipment. The "OK to

Manufature" Will not be issued until the shipyard has received, reviewed and

accepted the vendor's design data and manufacturing schedule.

Information Required by The Shipyard

Types of Equipment Data

Performance Data

During the design of a ship’s systems, the designer

determines the need for various types of equipment and identifies the perfor-

mance characteristics that each equipment must develop in order for the system

to operate in accordance with  all of the system requiremennts. These perfor-

mance characteristics are then translated into the Technical Specifications

for each type of equipment, which are issued with the RFQ  and PO. However,

the equipment that will ultimately  be provided is unlikely to  meet the minimum

performance requirements precisely.

For instance, the system may require a pump that will

provide 285 gallons per minute at a pressure of 87 psi, but the pump that is

procured may be designed to provide 300 gpm at 100 psi. If the equipment that

is u1timately purchased varies significantly from that which was assumed for

design development, the system design may have to be modified, by addition of

throttling valves, different sized relief valves, etc., in response to the ac-

tual pump characteristics. The system design cannot be  considered as finished

until the specific performance data of every piece of equipment in the system

are known. In the wxst case, the specific data about one piece of equipment

could require a change to the technical requirements for other equipment that

is already in the procurement process.

Performance data are  needed for completion  of the system

diagrams, which are the drawings define the system performance charac-

teristics. The  basic system design, for which diagrams are used, does not

depend heavily upon the actual configuration of the system’s equipment.

However,  Digrams must be finished before certain other drawings, which do

depend upon configuration data, can be completed. Consequently, final perfor-

mance data is needed by the shipyard for ship  design process before final
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ILS Data

Many other types  data, such as data related to Integrated

Logistic  Support (ILS),  are  needed  from equipment suppliers  by shipyards. In

some cases the data or documents are only needed for delivery by the shipyard

to the ship owner, but normally the owner will hold the shipyard responsible

in some degree  for the accuracy  of data provided. It is very important to

Page 2-3



the overall success of  the  shipbuilding program that  data be separately

identified, scheduled  and managed. However,  data such as this,  which  has no

direct influence on the  design  of the ship systems (despite heavy influence on

the design of the equipment in some cases) will not be further considered in

this study.

Timing of Information Requirements

Shipyard Bid Preparation

At the time that a shipyard is preparing its bid for a ship-

building program, the information  needed from  vendors relates

primarily to cost and  availability. Unfortunately, too often  shipyard‘s

reqeust for  information at this point is solely oriented toward  hardware cost.

Shipyards frequently complain later that they did not get enough information

from a vendor, but  the  primary for a shipyard failing to get   data is

because it has failed to ask for the data.

In order to receive the most accurate cost estimate  from a

vendor, the  shipyard must identify all of the requirements  that the vendor

must satisfy. Even when hardware availability is addressed in an RFQ , it is

all too common for  the cost and delivery data for tha rest of the vendor’s ef-

forts  to the overlooked or  ignored. It should be obvious that the shipyard’s

needs for performance, configuration and ILS data, plus the time delays in-

herent in any review and acceptance of data by the shipyard, will result in

additional costs for the vendor. The shipyard’s allowance for vendor costs

will be much more accurate if all of the which the vendor will have to do

is identified clearly in the RFQ.

The major element shipyard’s build strategy should

be developed during  the bidding processs. Since the availability of equipment

data, as well as hardware, can have  a strong  influence on the cost effective-

ness of the overall construction approach, the information request from

vendor during  the pre-award  effort of the shipyard must not  be limited  to

cost data. In order to  adequately develop their own  work schedules and  costs,

the shipyard needs to obtain of the schedules by which the vendor
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be furnished.  In addition, the  RFQ should include  a complete description of

each of the data deliverables  that the  vendor  will have to provide. The dates

the shipyard at this time. The vendors must be required  to specify that they

will meet the time rquirements for data submission or identify the date by

which they  wi11 provide the  data, with  clear justification for not  being able

to meet the shipyard’s desired dates.

With respect  to hardware schedules, the shipyard must 

provide prospective vendors  with as much information about specific in-yard

delivery dates possible. Not all items of identical equipment are needed

in the yard on the  same date, so  it is  appropriate to identify separate dates

for  each item, rather than require all items to be delivered  on the date when

the first item is needed. If the equipment supplier’s production  rate cannot

satisfy the rate by which equipment will be  installed, then the   supplier will

have to provide the  shipyard with proof that the required  shipyard delivery

schedule can be met.
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If the RFQ requires  that the vendor  furnish a complete

description of the equipment  offered, including the equipment’s performance

data as will as its configuration data, Process of selecting the success-

ful vendor will  be greatly simplified and the  design process  will proceed

with fewer reservations and fewer changes, all of which will save manhours and

time.

Purchase Order Award   

The Purchase Order (PO) is the  document to  which the

selected  vendor  must actually perform. Consequently, it must be as definitive

as possible. Vague  statements of requirements by the shipyard are  appropriate

only where  the shipyard can accept any possible interpretation  of the require-

ments by the vendor. The shipyard and the vendor must agree on the delivery

dates of performance data for the  equipment, including noise characteristics,

acceptable vibration levels, maintenance requirements proposed spare parts 

requirements,  test data, technical manuals etc., and the PO must reflect

those agreements  in detail. The required  content of the configuation  data

must be defined  the, as well as the date by which it must   be provided.

It is common practice in some  shipyards identify a single

date for  delivery of all data. However, since the designed performance  data

of an equipment  is available in most cases before the final configuration data

is developoed by  the vendor, and since the performance data is needed by the

shipyard before the configuration data, separate dates should be established

for submitting each type of data should  be specified  in  the PO.
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Among other things vendors need a clear description of:

a) the performance parameters that their equipment must

satisfy, 

b) the environmental conditions under which  their equipment

must operate successfully,

c) all data and documents that must be submitted,

d) the required (desired) schedule for data submitttal,

e) any physical dimensional limitations which their equipment

ment must operate within,

f) any training that must be provided by vendor,

g) any  criteria that will have to satisfied in order to 

receive approval  to  proceed  to manufacture,

h) what vendor testing or other requirements must be

satisfied for acceptance of the  equipment,

i) the required   (desired) schdule for hardware delivery.

A Common complaint  of vendors  is that  they are not  given suffi-

cient information about the confines within which  their equipment is expected

to work. Environmental conditions are normally described, but, particularly

when a vendor is made  responsible for installation of much or all of a system,

the design of the compartments in which the equippment is to be installed must

be made available to the vendor before his manufacturing process begins.

Drawing Interface Information Requirements

In addition  to equipment  information, system designers  frequently

must make  assumption and feedback conerning their system's inter-

faces with  other systems. For example, a salt water system may provide cool-

ing water  for another  of the user system must besystem. The requirements

known before the requirements  of the system which provide the service, the

provider   system, can be determined .  In general, this too  is an interative

process.  The user  systems requirements are first provided by its designer to

the provider system's designer as an estimate and then confirmed as its  equip-

ment data becomes firmly known. The user system's estimated needs  are used in

the provider system's designs, but the provider system design cannot be  con-

sidered complete until the systems' designs are complete. Thus, the re-
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to form the  ship .  All planning of  how various parts of systems and equip-

ment are to be installed and assembled is done on  a unit by unit basis. Parts

of each system are usually fabricated  by rather than by system, in time

to support the   assembly or outfiting of the  unit.

Thus, the scheduling of the assembly and outfitting process  for

each unit becomes the controling factor for the scheduling  of the drawing

process and may control the scheduling of Equipment  as well.

One shipyard had identified the  several different stages of the

assembly  and  outfitting process as follows:

Stage 20 - Structural Panel Assembly

Stage 30 - Assembly  Structural Panels into Unit

Stage  40-  Machinery  Package unit  assembly and Outfitting

Stage 50 -  Preblast On-Unit Outfitting

Stage 60  - postblast On-Unit Outfitting

Stage 65 - Join Unit into Block and Outfit Block

Stage 70 - Erect Blockin Hull

Stage 80  - Onboard Outfitting

These definitions will be  used for this report. Each stage, ex-

cept stage 40, is sequential. Stage 40's construction normally proceed

in parallel with some other construction stages because machinery package

units may be installed during any one of the  other stages, suchh as stage 50,

60, 65, 70 or 80. To be ready  for installation in stage 50,  it will have to

be assembled in parallel with the work in stage 20 and/or 30.

Construction Planning

the Bidding Period

Although  not indicated Figure 1, construction planning

efforts start during the shipyard’s preparation of the  bid for  the shipbuild-

ing contract. A "Build  Strategy” must be deveoped as part of the effort

estimate the cost of building  the ship(s). This entails the initial  defini-

tion  of how the ship   will be broken down into units,      how  many  construction
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