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COVMPUTERI ZED APPLI CATI ON OF STANDARDS

Carol |. Edwards
Charl es C. Meador
Crai g Brubaker

Newport News Shi pbuil di ng

ABSTRACT

A conputer program has been devel oped which provided for
the elimnation of manual applications of standards by
integrating previously devel oped standards into existing
conmput er - ai ded design systens. Standards for the pipe shop were
devel oped between 1978 and 1979 using Manual MOST (Maynard
CPeratiQn Sequence Technique). Since 1979, these standards,
along wth informati on obtained from existing production
computer syst ens have been used by engi neering Personnel to
manual |y apply standards to pipe shop work packages which are
part of a production control system used to schedule and track
the progress of pipe details through each shop work center.

~ The Conputer Center, |ndustrial Engineering, and Production
Engi neering worked together to develop & conputér programto
apply standards to the pipe detail work packages for operations
in the pipe shop. Prior to the progranis devel opnent, the
exi sting manual application system “including conputer-aided
design draw ngs and manual standards application nmatrices were
revi ewed. Next, the link between the existing conputer system
and manual application process was established by standardi zing
the input data through the devel opnent of type codes. e
devel opnent of the conputer program enphasized the application
of standards to the bending, fabricating, welding, and machining
operations in the pipe shop.

~ The inplenentation of this programinto the conputer-aided
design system has resulted in inproved accuracy and consistency
of standards application. Other benefjts resulting from the
conputerized application of standards include: jpereased
manhour productivity, standardization of pipe detail part terms;
capability to apply detailed standards, and the capability for
conmputerized transfer to the Production Scheduling and Control
System
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The opinions presented in the Paper are those of the
authors and do not necessarily reflect those of Newport Mews

Shi pbui | ding and Dry Dock Conpany.
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EXECUTI VE SUMVARY

The conputerized application of standards project
successfully proved that previously devel oped standards could be
applied by an existing conputer-aided design systemto elimnate
manual application of standards. At Newport News Shipbuil ding
the Conputer Center, |Industrial Engineering, and Production
Engi neering at Newport News Shipbuilding worked together to
devel op a conputer programto apply standards to the pipe detai
wor k packages for the bending, fabricating, welding, and

machi ning operations in the pipe shop

The inplenentation of this programinto the conputer-
ai ded pipe detail design systens has resulted in inproved
accuracy and consistency of standards applications. Qher
benefits resulting fromconputerized application of standards
I ncl ude: i ncreased manhour productivity, standardization of pipe

detail part terms, and capability to apply detailed standards.

The devel opnent of the program took approximately eight
nont hs and i nvol ved extensive comuni cations between the conputer
programmer and the Production Engineering pipe shop planners
This level of effort was based on the existence of a conputer-
ai ded pipe design system generating pipe detail work packages and
a well-established manual standards application system Al though
the transferability of the programsoftware nmay be mninal, the
approach and techniques used to devel op the program should be

highly transferable.
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| NTRODUCTI ON

Traditionally the application of standard tines to
specific operations in work packages has been a nanual process.
However, the increasing use of conputer-aided design systens in
t he devel opnent of work packages lends itself to the conputerized
application of standard times. This concept is the basis for a
project performed by Newport News Shipbuilding and funded by the
Maritime Adm nistration Ship Production Panel on Industria
Engi neering (SP-8).

By January 1985, Newport News Shipbuil ding had
successfully inplenented a project to develop a conputerized
standards application program This program utilizes standards
that were previously devel oped by Miynard Operation Sgquence
Techni que (MOST) and existing conputer-aided design (CAD) systens
to elininate the manual application of standards. This paper
w || describe the devel opnent of the conputer program and the
results obtained fromits inplenentation.

There were three key elenents essential to the successful

i npl enrentation of the conputerized standards application program

e previously devel oped standards
 existing conputer-aided design system

* a well established nmanual standards application system

At Newport News Shipbuilding, the area of standards
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application best neeting these criteria was the yard' s pipe shop
operations. The pipe shop had a well established work package
systemthat utilized manually applied standards as part of a
production scheduling and control system This work package
system was supported by a CAD system which generated pipe details
w th the pipe manufacturing data required for standards
application.

Havi ng; these elements in place enabled the effort on this
project to be focused on devel opnent of the interface program and
not on data or standards development. To pronote a better
understanding of the program background information on the
pi ping CAD system MOST time standards, pipe shop work packages
and standards application will be provided. This will he
foll owed by an overvi ew of -the program devel opnent and a
description of the program content. Results and benefits derived
by Newport News Shipbuilding as a result of the inplenentation of
this programw || be provided at the end of this paper. For an
in-depth review of the program an appendix is provided that
includes a detailed flowchart of the program and a step-by-step

expl anation of "the flowhart.
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BACKGROUND

One of the early objectives of the SP-8 Panel was to
denonstrate the benefits of standards devel opnent and application
in selected areas of shipbuilding.. Various nmethods of devel oping
standards were considered hut the anount of time for the average
shipbuilding_ work process is so long that traditional work
measur enent systens (such as MIM are not appropriate. Stopwatch
time studies are tinme consum ng and not very effective since
shi pbui | ding does not tend to be a repetitive, assenbly line type
operation. The system chosen to establish the standards was
Maynard Cperation Sequence Technique (MOST). MOST is a pre-
determ ned work neasurenment system that concentrates on the
movenent of objects. It is a fast, accurate technique that is
nmet hods conscious and easy to learn and apply. For these
reasons, as well as its adaptability to shipbuilding processes,
MOST was sel ected for standards devel opnent.

I n support of this objective, Newport News Shipbuilding
had projects authorized in the early 1980's to devel op and apply
MOST standards. Having conpleted these projects, interest at
Newport News was directed toward two areas: reducing the
repetitive costs associated with standards application and
reduci ng the nanpower burden of standards application, thereby
allowing nore resources to he directed toward planning and
standards development. To address this need, Newport News
Shi pbui | di ng proposed a project to develop a conputerized pipe

standards application program This was a tinmely project for SP-
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8 since it provided a nmeans of using Newport News Shipbuilding s
greater experience in MOST standards application to expand the
panel's activity beyond standards devel opnent and manua
application of standards. This project would also act as a guide
for the standards effort in other shipyards participating in the
panel. In Novenber 1983 funding was provided to Newport News

Shi pbui lding for a twelve nonth project to devel op a programfor
conputerized application of pipe standards.

The pi pe shop standards application process was sel ected
for this project because the shop had a well established pipe
wor k package system utilizing manual application of standards.
The pi pe shop standards had been devel oped between 1978 and 1979
using MOST. During this devel opment major enphasi s was-placed on
mnimzing the conplexity and tinme required to manual ly apply
standards. To this end, standards were categorized and conbi ned
into matrices for ease of application by Production
Engi neeri ng. Since 1979, the standards, along with the
information obtained from existing production CAD systens, have
been utilized by Production Engineering personnel to manually
apply standards to pipe shop work packages for bending,
fabrication, welding: and machining operations

It was anticipated that the conputerized application of
standards project would provide two benefits: the elimnation of
manual application of standards to the pipe shop work packages at
Newport News Shipbuilding and an exanple for other yards to

follow when making the transition from manual standards
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application to conputerized standards application.

APPROACH

To acconplish this project in the time allotted, it was
recogni zed that personnel well qualified in the areas of
standards application, work packages, and CAD systens nust be
assigned to the task. Three departnents were identified to work

on this project:

e Industrial Engineering
To provide their expertise in standards devel opnent
and application, and to provide project nanagenent and

control

e Production Engi neering
To provide their know edge of work packages and

production control systens, and to performthe

i npl enentation, testing and acceptance of the program

 Conputer Center
To provide a programer/analyst to develop the

conput er program

Newport News Shipbuilding was fortunate to have highly
skilled, quality personnel to assign to this project,

particularly the computer programer who had been responsible for
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the piping CAD system for a nunber of years. H's in depth
know edge-of the piping CAD system particularly the many yard
specific details, proved to be invaluable in the successful

devel opment of the program.

Initial contact between these three departnments resulted
in the establishment of a three phase plan for acconplishing the
devel opnent of the conputer program to interface standards

application with the piping CAD system

Revi ew existing standards application and CAD systens
to devel op program paraneters
*  Program devel opnent

+ Test and inplenent program

Each of these phases will be expanded in the follow ng sections.
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EXI STI NG SYSTEM

The existing manual standards application system for the

pi pe shops involved interfaces between the piping CAD system
Producti on Engineering and pi pe shop foremen. The standards were
applied to pipe details by Production Engineering and then

organi zed into work packages for use by the shop forenen.

The pipe details were created from pi ping design draw ngs
by the piping CAD system Two docunments were generated for each
detail: a pipe detail manufacturing record and a working draw ng.
of the pipe detail. The pipe detail manufacturing record

provi des the followi ng data:

e how the pipe is bent:
nunber of bends
bend radi us

bend angl e

e Layout of pipe detail:
di stance between centers
di stance been tangents
X, Y, Z coordinates

chow the pipe is fabricated

e end preparation required for welding
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size and description of pipe and fittings

* material type and part nunmber of pipe and fittings

« mscellaneous fabrication notes

The working drawing (Fig. 1) provides dinensioned views
and an isometric sketch of the pipe detail

After the pipe details were generated by the CAD system
they were sent fromthe conmputer center to the Production
Engi neering shop planners. The standards hours were organi zed on
a pick sheet (Fig. 2) and were used along with the information
generated on the pipe detail manufacturing records to manually
set the standards for each pipe detail. (1t was this step in the
process that was conputerized by the interface program allow ng
the planners nore tinme for pipe shop work package planning.)
Wor k package fol ders were then established for each pipe
detail. Each work package fol der included: the pipe detai
manuf acturing record, the working drawi ng of the pipe detail, the
standard hours for bending, fabrication, welding and machi ning
operations, the parts list, and the material schedule. The
material and scheduling information from the pipe detai
manuf acturing records and the standard times for each work center

on each pipe detail were transferred to the production scheduling
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ID PIECE NO LOCATION ORIENT JT TY JOINT NO. NOT )
1 Pl46-1 MAIN PIECE
2 F2 B ENDL 90.0-Z BP VT
3 P91-1 WITH A F2 8P VT
4 P91-2 WITH C FZ BP VT
5 F18 B HITH P91-I BP vI
6 FLI A WITH P9I-2 1S-Z apP Vi 6 FLI
7 FS B WITH A F18 90.0+X BP VT
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u {
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X N > 4,31
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and control system by the planners. The work package fol ders

were then sent fromthe planners to the shop forenen.

PROGRAM DEVEL CPMVENT

Before a conputerized systemto apply the standards coul d
he developed, it was necessary to standardize the input data
stored by the CAD system It was discovered that the information
on the pipe detail manufacturing record was referenced from a
conputerized catal og of pipe detail parts. This catal og
originally contained the part nunbers, descriptions, and nateri al
types of all pipe detail parts. For the conputer programto
apply the correct standards to the pipe detail, it had to be able
to use the information in this catalog to accurately identify the
parts. However, the information contained in the parts

description was not standardized:

«different abbreviations were used for the sane part

* the placenent of the part nanme varied in the
description field

* many part nanes were simlar (reducer, reducing
flange, reducing elbow), therefore not easily

identifiable

Wthout a nethod of standardizing and cross referencing the pipe

detail parts in the catalog to the standards application matrix,
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It was not possible to begin devel opnent of the application
program

To solve the problem of non-standard data required the
cooperation of Production Engineering and the Conmputer Center
Together they were able to devise a solution that mnimzed the
i npact on existing conputer records and data input. A coding
system was devel oped that provided the necessary interface
bet ween the pi ping CAD system and the standards application
matrices. The type code, which was added to each pi pe detai
part in the catalog, consists of three letters used to identify
the piece type, weld joint type, and additional description of
the piece (Fig 3). The type code allows the part to be
accurately identified regardless of howit is abbreviated w thin
the description of each pipe detail part. This code was then
utilized by the interface programto accurately select the
correct standard from the standards matrices.

The devel opnent of a type code provided the |ink between
the piping CAD system and standards. application so that the
devel opnent of the conputer program could begin.  The program was
devel oped as part of the existing piping CAD system |n this
program standards are automatically applied to each pipe detai
as they are developed by the CAD system  The program is divided
into four major sections (bending, fabrication, welding,
machi ni ng) which calculate the standard tines for these four pipe

shop operations. Each section of the program corresponds to one
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EXPLANATI ON OF TYPE CODES

There are 3 letters to the type code. The first letter
identifies the type of piece, and is listed al phabetically. The
second letter gives the weld type. Since the weld types do not
specifically nodify any one piece type, they are listed as a
%roup first. The third letter is used to describe the piece.

i nce reducing and union are general purpose nodifiers, they are
listed first.

Pi ece Type Codes

1st Letter 2nd Letter 3rd Letter

Pl ece lype Jol nt Type Nodl T 1 er

A = Adapt or B = Butt Weld R = Reduci ng

B = Boss F = Fl anged U= Union

C = Coupling S = Socket Wweld 9 = 90°Radi us

E = El bow T = Threaded 4 = 45" Radi us

F = Flange Z =Sl - Brazed D = Rai sed Face

H = Bushi ng M= M xed O= Slip on

N = Nipple N =NA T = Foundati on

P = Pipe | = Concentric

R = Reducer E = Eccentric

S = Sl eeve M= Mle

T = Tee w = Femal e

U = Union A = Angle

V = Val ue B = Ball

w = Wl dol et, Sockol et, C = Check

Brazol et G = Gate

X = Cross L = d obe

Y = Lateral P=P Trap

Z = Traps S=S Trap

M= Msc N = Running Trap
I =1 Node
2 =2 Node
3=3 Node
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of the standard matrices used in the manual application of
st andar ds.
The general flowhart of the conputer program (Fig. 4)

highlights the areas of standards application

Api pe detail is selected from the piping CAD

system (A detail maybe a single piece of pipe or nay
include a main pipe piece wth up to 25 fittings.)

Al data needed to apply the pipe standards is
collected from the piping CAD system (Bl ock A)

« |f the pipe requires bending, the pipe dianmeter and
nunber of bends specified in the input data are used
to extract the bending tines from the standards
matrix. (Bl ock B)

The base value for the fabrication set up tinmes are
appl i ed. (Block C

If fittings are included as part of the detail, the
pi ece dianeter and type of fitting specified in the
Input data are used to extract the fabrication val ues

for each fitting. (Bl ock D)

If brazing is required, the piece dianeter and type of

fitting specified in the input data are used to
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extract the brazing time from the fabrication

standards matrix. (Block E)

a If welding is required, the type of weld (butt weld or
socket weld) is determined and the piece diameter,
material type, and joint description specified in the
Input data are used to extract the weldine. time.

(Block F)

IT machining i1s required, the type of bevel and pipe
diameter specified iIn the input data are used to

extract the machining time. (Block G)

- The standard time values for each operation are
printed out and included with the piping CAD
documents. These documents are delivered to the

planners to be used when developing the pipe shop work

packages. (block H)

A detailed flowchart of the program and explanation of

the flowchart are included in the Appendix.

TESTING AND IMPLEMENTATION

After the development of the standards application

program was completed, the program was tested for completeness
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anti accuracy. Testing was acconplished by conparing the standard
tine results fromthe programw th those applied manually by the
planners. Initial tests resulted in requirenents for only mnor
nmodi fications to the program Once these nodifications had been
made, the conparisons between standards application continued: A
cross section of pipe details were tested in this manner until
the results were consistently correct.

Wien the conputer applied standards were conpared to the
manual |y applied standards, the conputer application proved nore
accurate in many cases than manual application. An added benefit
is that the programw ||l not attenpt to cal culate the standards
Wi th incorrect input data. A data error nessage is printed with
the pipe detail so the data corrections can he made. Generally
these types of errors were overlooked during nmanual standards
application.

After the testing was conplete, the programwas put into
production use. A followup review of the production system has

shown the application of the programto be very successful.

BENEFI TS

This project successfully proved that MOST devel oped
standards could be applied by an existing conputer-aided design
systemto elimnate the nmanual application of standards.

Comput eri zed application of standards has resulted in inproved:

. accuracy
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e consistency

e productivity

Prelimnary results indicate that the costs, excluding program
devel opnent, for conputerized application are approxi mately equal
to the costs for manual application. There are several reasons

why both application processes appear to result in equal costs.

e The standards application pick sheets were designed
for ease of manual application. The detail of the
standards were conprom sed so they could he

categorized for easier application

e The planners are-organized into specialized groups
according to the standards application pick sheets.
Therefore, over a period of time, each pl anner becones
highly skilled and proficient in standards application

wWithin his areas.

e The conputerized application processing costs are
tenporarily high since this programwas witten to be
conpatable with a new conputer system and not nost
efficient under the existing system A system
changeover is occurring which wll reduce processing

costs.
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Benefits resulting fromthe conputerized application of standards

i ncl ude:

| ncreased manhour productivity

The manual application of standards has been
elimnated resulting in additional tine for the

pl anners other work. Conputer costs do not directly

correspond to manhour costs.

| nproved accuracy and consi stency
The conputer is not prone to fatigue and m st akes

present in manual application.

e Standardi zation of pipe detail part terns

The capabilities of the existing conputer-aided pipe
detail manufacturing systemis expanded by being able

to accurately identify parts.

Capability to apply detail ed standards

The standards are currently used as targets by the

pi pe shops. If nore detailed standards were required,
the matrices on the application pick sheets woul d be
expanded, making it difficult for manual application
but having little or no inpact on conputerized

appl i cation.
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CONCLUSI ONS

This project successfully proved that previously
devel oped standards could be applied by an existing conputer-
ai ded design system to elimnate manual application of
standards. Conputerized application of standards proved superior
to manual application and particularly beneficial if concerned
Wi th accuracy, consistency, and application of detailed
st andar ds.

The transferability of this program depends on the
conput er - ai ded desi gn systens and standards application processes
in use. Due to the conpany-oriented nature of these systens and
processes, the transferability of the actual program software is
probable mnimal. However, the approach and techniques used to
develop this program shoul d-be highly transferable. This
information should reduce the tine and effort required to devel op
the program  However, before a project of this type is
undertaken, good in-house know edge of standards, standards
application, CAD systems, and their uniqueness to a specific

shi pyard shoul d be assured.
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APPENDICES

APPENDIX A: Detailed Flowhart

APPENDIX B:  Expl anation of Flowchart
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APPENDIX A
Detail ed Fl owchart
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START

INPUT DATA

* nomnal size of main
pi ece

* nunber of pipes

o nunber of bends

« description of end prep

e number of fittings

« description of main piece
and fittilgs

« material used in nain
piece and fittigs

AFY 3ENDS i >

JSZ NUA3IER OF 32308
T JETERMIAE 3TITAL
VALUE FROM {ATRIX

<

DETIARMINE SLIE OF
{AIY 2IZCE




ESTA3LISA FITTING VALITES IV AN ARRAY
LO02 TUROUSI THE ARRAY OF FITTINGS
=~ Set SJOPJT = -1 to skip fittings that
will not be assizned values
(2.3. O-rinzs, backing rings)
~ Count number of tiued fittings

e ESTABLISI JOILNT VALJES L[ AN ARRAY
e LO0O2 TIRIISH THE ARRAY 9IF JOINTS
- Set SJdU2IT = 9999 if joint on main
dipe piece
= Set SHO2JT = 1 or 2 for all fittiaz joiats
= Set SHOPJT = 0 if joint not a part of
this detail or is screwed or threaded

]

ANY
TL(E) FITTING

e LJ0OP TAROUSGH THE ARRALZ IF FITTINGS ID CHECL TY2Z C0OJSS

- 'lake sure every timed fitting has a type code. If a
type code Jdoes not exist, create one froia the
fitting Jdescription.

- Check fittings with "miscellaneous" type codes to
determine if they are welded like a boss. If so, set
type code to "boss".

- ixtract fitting size from description

[ o—

\

e LO9OP TIRVIJGH IE ARRAY IF FITTINGS [0 CAECK FOR SPSCIAL
FITTINGS
- Joiats may be divided into two sides bSut snly one
side »f the joint will be timed. Set joint to be tiaed
to SIN2JT = 2 and other siie of joiat to SHMOPJT = 1

TEMPLATS
FROA SHI?

YES AYD VALVS
T) FT)TAL
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JRITE ) FILE WITH AMINISTRATIVE
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JITI ALL TTME VALUES
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y
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APPENDIX B

Expl anati on of Flowcharts
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APPENDI X B

Expl anati on of Flowchart

This detailed explanation of the program provides a step

bv step analysis of the detailed flowhart presented in Appendix A.

The text is divided into six sections that correspond

wi th the program fl owchart:

e Bending Val ues Devel opnent

« Fabrication Val ues Devel opnent
 \Welding Values Devel opnent

* Machi ning Val ues Devel opnent

e Pipe Details Wthout Fittings
. Print Qut

Excerpts from the program flowhart are included wth

each section.
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Bending Values Development

START
Bending

INPUT DATA Noainal I
Pipe | MNumber of Bends
e nominal size of aain Size 112413415
plece | ] { i |
» nusber of pipes Applies To All | | | | [
¢ nusder of bends Bendinz Machines | | | | |
e descripzion of end prep 1727 Thru 3 1/2" 1 1 ]1 111
e nusber of fittings %" Thru 67
e description of =2ain piece 0 ry - 1 111 111
ind flrrings 8" Thru 12" + 1 (1 1)1 11
e saterial used in main )
pilece and fittings F| g 2

NO

YES

NO

YES

JSE NG43ER OF JZi0S

TD JZTERMINE 3TOTAL

VALJE FRIM 4ATRIX
k y

Fig. 1

Data fromthe pipe detail manufacturing systemis used to
determ ne the nunber of bends and the main pipe piece size. tpe
standard timesfor bending are established in a matrix (Fig. 2)
which is identical to the matrix on the planner's pick sheet.

The outside dianeter of the nmain pipe piece determnes which row
is applicable and the nunber of bends required determnes the

applicable colum. The program accesses the standard tine and

records the total bending value for the detail.
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Fabricati on Val ues Devel opnent

Fitting information is collected and organi zed before the
fabrication, welding, and machining values are cal cul at ed.
Fitting data, including the description, material type, and end

preparation, is taken from the conputer-aided piping design

system where it has already been used to devel op the pipe detai
manufacturing record. |f the pipe detail is bent but has no
fittings the program advances to the point inmediately follow ng
the determnation of the welding values (A). | f the pipe detai

has fittings, the fabrication and wel ding val ues are deternined.

h 4
JZTIRAINE SIZE oF
1AIN PIECE

e ESTASLISH FITTING VALUSS 1IN AN ARRAY
e LJ02 THROUS THE ARRMY OF FITTINGS
= Set SHOPJT = =1 to skip firetings thac
will not be assizned values
(e.3. O=-rings, backing rings)
=~ Couat nuaber of tiaed fitrinzs

Y
e ESTASLISH JOLNT VALJES [ AN ARRAY
e LOO? THRNJGH THE ARRAZ OF JOINTS
« Set SAOPJT = 9999 1f joint oa a;ain
pipe plece
= Set SHO2JT = ! or 2 for all fitzing jolints
« Set SHIOPJT = O if joinc not a part of
this detail or is screwed or threaded
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The input data is reviewed and the fittings are
established in an array. Fittings that are designated as having
no value (e.g. Orings, backing rings, etc.) are flagged so they
Wi || be excluded from consideration in the remai nder of the
program  These excluded fittings will be specific to each
shi pyard depending on the application of their work packages.

The nunber of remaining fittings is then determ ned by
subtracting the nunber of excluded fittings fromthe total nunmber

of fittings.

After the fitting array is set up, another array
containing theinformation pertaining to the joints (including
end preparation) is established. A direct correspondence exists
between these arrays. The array of joint sizes allows the
program to correctly handle a nunber of special situations.
These situations may exi st for reducing fittings, which can be .
different sizes on each end, and for bosses, branches, or weld-o-
lets which may differ in size fromthe piece to which they are
attached. Joints that are screwed or threaded are designated as
having no value and are flagged so they will be excluded from
consideration in the program A loop is nade through thearray
to identify excluded joints, joints on the main pipe piece, and

fitting joints.
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- Make sure every tined fitting has a type code. If a
type Code does not exist, create one from the
fitting description

- Check fittings with “Mscellaneous” type codes to
determine | f they are welded |ike a boss. If to, set
type code to “boss”.

- Extract fitting size from description

.. Loop THROUGH THE ARRAY OF FI TTI NGS TO CHECK FOR SPECIAL
FI TTI NGS
- Joints any be divided into two sides but only one
side of the joint will be timed. setjointtobetinmed
to SHP IT - 2 and other side of jontto SHOP IT - 1

Fig. 4

The next step is to loop through the fitting array to
check for type codes. Using the descriptions of the fittings in
the array the type codes are ,extracted fromthe catal og of pipe

detail parts. If the fitting type code is not in the catal og,

the fitting description is scanned and the type code created.

Another loop is nmade through the array of fittings to
determ ne how the standards for joints at special fittings wll

be applied. Each joint is divided into two sides, based on

fitting descriptions and size informati on generated by conputer-
ai ded piping design system Each side of the joint is analyzed

to determne which side will be used to determ ne the standard.
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In a separate routine, the notes fromthe pipe detai
manufacturing record are scanned to determne if the detail has a

"Tenplate From Ship" note. This note requires that a tenplate be
taken fromthe ship in order to construct the pipe detail. This
operation requires that an additional value based on the outside

di aneter of the main pipe piece be added to the fabrication

total.

o fEGIR FASRICATION J0 Laop >
» N

=—{2)

YES

S52 S1Z2 OF FITTING TO
CdJISE RO FRXM FA3RICATION
14TRIX

FLANSE

ADY VALJZ A3 ¥ALIS
T FTOTA. ) FIITAL

Fig. 5
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BRANCH

AJ) vallce
T) FTOTAL

@.. 1257 32 4 3TANAD FITTIR.
. 1ADY VALUS TO PTATAL

3RAZED YES 95 VALJS

T FINTAL

‘ END FASRICATION 10 LOOP)

Fig 6
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The fitting outside dianeter, description, end
preparation, and type code are used to determ ne the fabrication
values fromthe matrix (Fig. 7). The outside dianeter of the
fitting determ nes which row of the matrix is applicable for an
oper ati on. Each colum is checked until the correct fitting. type
is found. Al the fittings for the detail are |ooped through and
the standard tine for each fabrication activity is added to the

overall detail fabrication total.

FASRICATION
} A B c ) E } 3 I C "
| ]
|Pipe or Set-Up | Siip . Special Brazing | Template Aszeabl:
|Pitting The on Fittings Plange
l@ua. Job Pittings Flange Branch Boss Weld-o-let | Sleeve Preeing | Flange Set=Up | Plange”
1
I 172" !
]L‘t;l.t:u 1 1 t ol 1 ’ 1 1 b % 1 | 1 | 1 l 1 -
S 1
{ N ]
|3 1/2” | - |
jI 'ﬂs\fiu 1 1 1 1 1 1 1 1 | i 1 1
|
]I 5172 , } |
Toru 1 1 1 1 1 1 1 1 1 |l 1 1 1
o aaw i
8 1/2" l
‘h‘x;:.: 1 1 1 1 1 1 1 1 1 1 1
12 /2"
I 'TP.:u 1 1 1 1 1 1 1 1 1 1 1
Lid : 3 !
{
| 16 172" '
| Thru” 1 1 1 i 1 1 1 i 1 1 1
‘ 20"
g 20 172" :
| Thru y 1 1 | 1 1 1 i 1 1 1 | 1 | 1
24 1/2%4 i 1 1 ] ] ] 1

Fig. 7
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The pipe shop specifications require that any brazing be
included in the fabrication step. The end preparation required
for each fitting is checked to determne if brazing is
required. If the fitting is brazed, the joint flag is renmoved so
the joint will not be considered in the welding section of the
program The brazing standard tines are added to the fabrication

total for each detail.

Welding Values Development

The wel ding values are determned joint by joint, they
are not |ooped through an array like the fabrication values. The
outside dianeter of the piece at the joint determ nes which row
of the matrix (Fig. 11) is applicable for an operation. Before
the wel ding values are determned, flags are set to keep track of
the first weld of each weld type. This is necessary because the

first joint requires preparation and set-up tine.

|

USE SIZE OF AIN P2I2CE TO
CHOOSE 04 FRM WSLOING
IATRIX

a
[ 527 we Frast suass T 0 [

3ESTN #ZLITHS 20 LoaP l.N>

23 5122 0F JOLT IO CU0usS
AW FROM WILITNG 4ATRUX

|
Fig. 8
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S END PRZ 4337 NOT 3E
J4 TI4ED SIJZ of A T2
JIINT BLANK JOINT BLANG JIINT
RESZT SET
FIRST IARG T
FLAN:S FIAST
FLAS FLANGS
VALJZ

SZT 184S
T FLARGE
Va.Js

: @

3085 9R AJ7 50SS

WEL0-LET \IES VALUE TD
TIITAL
(FELIING)

A DRILL
VALJE TO _..@
4TOTAL

(MACHINING )

SOCKET-WEL)
(54) JoInT

SET IARG
TO SW
CoLI4n
VaLJE

0

Fig. 9

1852 R=SET
curo 12 NES o cHrotz WESY Ll siAs 7o
q0LY 9q0LY + | Tais
5t 4ATERIAL
Xo NO
9
SET SET
IARS 1ARS
T0 S 0 s@
CoLIMY COLI4N
VALIZ VALJE
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PRIT J3NT
{ TYPE ERROIR
{£554G2

33TT WELD
(84) JOINT

SET LARS
TO BW

* COLUMN
VALUE

RIIET FIAST]
3W TLAG
FOR THLS
MATERIAL
9
SZT TARS 3ET [ARS
70 3w T0 BW
COLuy4 CoLJ4d
VALUE VALJZ

© | O

FIRST
T02PER NICKEL
34

TES

SET [AR3 TO 849
CoLJ 1.8 VALIE

Fig. 3.0
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fittings are selected
The standard tine

type.

is determined and the welding value for the detai

If the fitting is a boss or
O her

The end preparation requirenents are checked to nake sure
11) .

The type of fitting is checked to determ ne thecol um

the fitting requires welding and to determne the joint
regardl ess of the joint type.

section of the matrix (Fig.
flange the standard time fromthe matrix is selected according to
according to thejoint type and naterial

for each joint

t hat
type.
Si ze,
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Machi ni ng Val ues Devel opnent

MACHI NI NG
PER PIPE END
1 Man Qperation

)9 wSLIINS VAL IS N.°”' Straight Conbi nati on
3132 ON TARS TO R.pe Level J Level 6
9TITAL Ize Qperation Counter Bore
(¥4 ~ 1 1 I 1 -
110" =714 | 1 1 0 !
Fig. 13

AJY 4ACHINTIYNG
VALJS TO «TITAL

ENJ WELILG
3 LIoe

Fig. 12

The machi ning val ues are based on the type of welding

i nvol ved and the end preparation required for a piece. Sjnce
machining is directly related to welding it is included within

the wel ding section of the program but is considered a separate

operation for standards application.
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The machining required for each joint is based on the

fitting type and the welding involved. |f the fitting is a
flange, it nust be determned whether a butt weld or a socket
weld is required. |If a socket weld is required for a flange end
prep, ho machining value is applied. If a butt weld is required
for a flange end prep; the machining value is applied. If the
fitting is a boss, the drilling value is added to the nachi ni ng

value directly after the welding value for bosses is added to the

wel di ng tot al

The machining values for the other joints are based on
the type of welding required. |If a socket weld is required, no
machining values are applied. |f a butt weld is required, the
machi ning value is for the tine spent to bevel the end of the

pipe prior to welding. Therefore, a nmachining value is not

applied if the joint is a fitting to fitting joint.

The outside dianeter of the piece determ nes which row of
the matrix (Fig. 13) is applicable for an operation. The colum
is determned by the type of machining operation required for
particular weld types. According to Newport News Shi pbuil ding
specifications, the Conbination J Bevel & Counter Bore is used
only on one particular weld type, all other operations use

Straight Bevels. The machining values for each operation are

determ ned and added to the maching total
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Pipe Details Without Fittings

A
TE4PLATE
FRYL S4I? \IES 1A0) VALJE
TO FTITAL
NO

SZT 34
t FLAG 1
-1

SZT 3w
| FLAG 2
-1

YES NO

 NI13SR OF
3E40S = 0

<

432 SET-UP VALUYE

TO FTITAL
32
0 MACHINIG
VALYE Tu
MTITAL
TES
< ADD
NO | MACHLSNING
VALJZ T
4TITAL
YES
Fig. 14
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Before the value totals are printed, the pipe details
Wi thout fittings are checked for fabrication requirenents. If a
"Tenplate From Ship" is required, the value for additional set-up

tinme is designated as part of the fabrication value.

Next, the end preparation requirenents are checked to
determine if a tenplated end is left on either end of the main
pipe piece. This tenplated end consists of additional |ength at
the end of the piece of pipe that can be cut to fit the work
already installed on the ship. If there is a tenplated end, then
that end of the pipe is not prepared and a machining value is not
applied. If there is not a tenplated end, then either one or
both ends of the piece may require butt weld end preparation. If
the end preparation is required, flags are set so that machining

values will be applied.

If the pipe is bent the end preparations are checked. If
butt weld end preps were not required and a specified cut |ength
on a non tenplated end was not specified then the program
advances to print out the standard values. |f butt weld end
preps were required then the set-up value is added to the
fabrication total and the machining total. [f the pipe is not
bent, the set-up value is added to the fabrication total and any

requi red machining values are added to the nachining total
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Print Out

®

WRITE T) FILE WITH AMMIMISTRATIVE
JATA (JWS. NO., JETAIL, ETS.)
<ITH ALL TIME VALUES

A

EXECUTE A JTILITY SIRT FUSCTION T9
SORT FILE 3Y JETAIL LETTER

-
l PRINT REPORT l

Fig. 15

After the bending, fabrication, welding and machining
values are determined, the total value for each operation on a
detail is witten to a file. This record also includes
adm ni strative data, drawi ng nunbers, and the pipe detai
identifier. A wutility sort function is perfornmed to sort the
file by detail identifier. A print out of the details, with the
standard time values, is provided to the planner when devel opi ng,

the work packages.
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