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above, “persons acting on the behalf of the Maritime
Administration n includes any employee or contractor
of the Maritime Administration to the extent that
such employee or contractor prepares, handles, or
distributes, or provides access to any information
pursuant to his employment or contract with the.
Maritime Administration.
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I. INTRODUCTION

The 1982 Labor Standards Application project (ES-8-14)

proposal submitted and accepted provided for the

application of engineered labor standards to work performed

1) by the crafts in the Pipe Fabricating Shop and the

Electrical Shop and 2), by the electricians aboard ships.

Labor standards were to impact upon Scheduling, Planning,

manloading, and performance monitoring.

The intent to continue application of labor standards

uninterrupted from completion of the PGG Contract into the

ARS-5O program required adjustment due to protracted

contract delays.

While peterson Builders (PBI) intended to utilize the

sequency for applying labor standards described in the

proposal (i. e., pipe

installation areas),

of work necessitated

fabricating shop, electrical shop, and

contract delays and a resulting lack

the requests for and approval of the

following modifications:

1) A no-cost extension of the

program contract to August

access to the H.B. Maynard

the same period.

2)An   authorized substitution

FY-82 labor standards data

15, 1983, and continued

“MOST’ Computer System for

of work involving

commencement of a portion of the FY-83 work

(application of labor standards in the blast and
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paint booths) in lieu of the originally Proposed

application of labor standards to pipe installation

aboard ship.

3) Intent to apply labor standard data in both

electrical and blast/paint booth areas in Phase IV of

the SP-8 program.

Prior to deferring installation of labor standards in

the electrical craft area to the FY-83 program,

pre-installation work was conducted. Charts and pick

off sheets were developed during this time to

accommodate detailed analysis and “categorization” of

ship board electrical systems data. Monthly Project

Progress Reports continued to include status

conditions on the” electrical area until midway

through the FY-82 program. At this time, conditions

warranted deferring installation of labor standards

in the electrical area, and contract emphasis was

focused on the blast and paint operations. Since the

completion of the FY-82 program, pre-installation

work in the electrical craft area has been completed

and is ready to proceed with installation in the

FY-83 program.

II. DEVELOPMENT OF LABOR STANDARDS IN THE BLAST/PAINT BOOIH AREAS

A. PRIMARY OBJECTIVES

The primary objectives 

development phase were

of the labor standards

to:
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1. improve facilities and equi~t

utilization

2. improve manpower use effectiveness

3.improve quantity of blasting and painting through 

identification of most appropriate equipment. and

methods l

B. METHODOLOGY

To insure the development of applicable labor

standards for blast and paint booths, a combination of

Planning observation, recordkeeping, and evaluation

was required. Items listed below outline the steps

involved in the process.

 Establish linkage with interacting departments. A

meeting was held with the  department supervisors to

explain the labor standards development program and

request supervisors’ cooperation and feedback. This

meeting initiated background work to enable labor

standards to be developed for the blast/paint broths.

 Observe blast/ptit booth utilization. The

Industrial Engineer observed work going through the

booths, noting: the types of work coming in, the

arrival times for each type, and the related level of

shop utilization. The objective was to detemine

shop capacity and to be able to project potential

shop loading and scheduling procedures.

 Record the work” methods. The methods were recorded

to enable the observing analyst to review the process

and its sequence.

3



 Review the work methods.

of the best possible work

sequence was reviewed for

To insure the

methods , each

completeness.

utilization

recorded

At this

point, methods were also analyzed for potential

improvements.

 Break down jobs into measurable elments. After the

proper method was established, the jobs were broken 

down into smaller elements called sub-ops. For

example: to blast a plate would be the job, but to

prepare the operator to blast would be a

portion/element of the job, or a sub-op. Sub-ops are

combined to form a job or an operation.

Establish times for manual aPProved methods. Times

were established per sub-op for the manual portions

of each job. A predetermined time system (Most) was

utilized.

 Collect process/machine tires.

of equipment (also called cycle

collected. These time elements

controlled and were established

Time data for running

tire) had to be

are process

using a stop watch.

 Validate the process/machine times. Following review

of process/machine times and completion of necessary

equipent/operational. adjustments, times were once

again validated against the originally established

times . Once validated, accurate times were added to

the labor standard.

 Throughout the

establishment of the labor standards, manning
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requirements were documented for

to number of personnel necessary

complete a job. The goal was to

each job in relation

to satisfactorily

ensure that one

person worked on a one-mn standard, two on a two-man

standard, etc. thus reducing tbe practice of over

manning.

Develop pick off sheets for estimating. Initial

stage data gathering of manual and process times was

recorded on individual sub-op charts (for example:

prepare operator to blast). when these charts were

combined, the sub-ops, when listed properly, would

make up an operation. The times frcm these sub-op .

charts were combined to form pick off sheets. The

combined times on the pick off sheets were called

labor standards for a particular operation/job.

Develop labor standard. The raw times (manual and

machine for completion of operations) were adjusted

by adding both a personal, Fatigue  and Delay Factor

(PF&D) and a non-process factor. The PF&D factor

represents a company wide percentage, and the

non-process factor was derived from a work sampling

(work sampling is a random observation technique

which measures and analyzes work). The actual

non-process factor represents the ratio of those

random observations representing delays in elements

of work to the total number of random observations.
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0 Develop Work Management Manual(WMM). The final step

in the development of labor standards was the

assembly of all data into a Work Management Manual.

The WMM was distributed to participating yards for

transferability purposes, and covered topics ranging

from yard policies and procedures to the actual labor

standards. The

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Scope

Standard

sections of the WMM are:

Practices and Policies

Facilities and Equipment

Layouts and Material. Flow

Process Data

Manual Methods

Standard Time Calculations

Data Synthesis and Back-up

Allowances

Standards Application

III. IMPROVEMENTS RESULTING FROM THE PROGRAM

Many improvements were initiated as a result of developing labor

standards in the blast/paint booths. Seven of these

improvements are described below.

A. SELECTION OF BLASTING GKIT  TO OBTAIN A NEAR-WHITE

SURFACE

PBI had

AND PROPER PROFILE FOR PAINTING

initially used a 50/50 mixture of #18 and #25

6



size  steel grit to blast an intended 3 mil profile. In

actuality, a 5 to 6 mil profile resulted, prviding

pockets too deep for the thickness of paint required on

the plate. Excess paint must be used if the profile is

too deep, and more time

profile. Since profile

paint coverage desired,

is required to paint the deeper

depth is relative to intended

provided the desired 3 mil profile,

cut wasted time.

B.INCREASED GRIT STORAGE AND PROVIDED MORE BLAST

PER SHIFT

a #40 size grit

saved paint, and

MORE BLASTING HOURS

Prior to involvement in the program, only four of a

possible eight hours could be utilized for blastimg,

the remaining four hours were spent cleaning up  grit.

The desired average of blasting time per shift was a

minimum of six hours, and to address this problem, two

changes were ride.

1)

2)

Grit storage capacity was

hoppers (PBI doesn’ t have

recovery system to return

doubled by, adding

an automatic grit

grit to the pressure

hopper for re-use). The additional hoppers

allowed more time to be spent blasting per eight

hour shift.

A three (3) man crew WaS found tO be more

productive, using two (2) blasters and one (1)

for grit clean up. The clean up operations could

not keep pace with the blasting, but did allcw



for the recycling

blasting process.

c. INSTALLATION OF A BLAST 

and clean up of grit during the

BOOTH VACUM RECOVERY SYSTEM TO

IMPROVE PICK UP OF BLASTING GRIT FRCM LIKE AREAS

OF SHIP SECTIONS

The labor intensive method of grit recovery formerly in

use required shovels, brooms and other hand recovery

methods followed by a pressurized air blow down of

surfaces. The new grit recovery system utilizes a

vacuum and suction hose which can be moved

areas to speed up grit and dirt clean up.

returned to the blast unit after filtering

D. UTILIZATION OF A SCOOPER AND POWER SWEEPER

FOR FLOOR CLEAN UP

into pocket

The grit is

for reuse.

CCMBINATION-

Use of the blasting booth for larger ship sections

required a change from the former shovel and broom

clean up of the blasting booth floor. The increased

volme of steel grit proved too fatiguing to lift and

required too much time

front bucket loader is

the grit and return it

for floor clean up.  A Bob Cat

now used to scoop up the bulk of

to the hopper and a power

sweeper follows cleaning up the remining grit. Clean

up time was substantially reduced therefore, increasing

the amount of work passing through the blast booth.

A
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E. IMPROVED BLASTING OPERATOR’ S CLOTHING FOR SAFETY

Several changes in the blasting operation necessitated

an upgrade in protective clothing for the blast

operator:

1) Use of steel grit rather than sand for blasting -

when most blasting operations moved from outside 

into the blast booth, steel grit replaced sand as

the blasting medim. Sand tends to break up on

impact, into fine dust-like particles, and has

fittle rebound. Steel grit, while it does break

up somewhat, tends to bounce off the surfaces

like pellets shot from a gun, and the usual

protective clothing does not provide for adequate

safety.

2) Use of a larger Venturi blast nozzle increased

release of grit by almost 50 percent, compounding

the effect of the steel as it impacted on the

operator. The new clothing provided for the

operator gives the needed protection

grit and allows the operator to feel

during the blasting operation.

F. PRODUCTIVITY INCREASED AND SAFETY FEATURES      

Three additional changes outlined

productivity  30 to 50 percent and

safety.

from the

more at ease

ADDED

below improved

also improved worker

1) The change from a 7/16” to the 3/8” and 1/2”

improved Venturi blast nozzles increased the flow

of grit and therefore increased productivity.
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J/

2)

3)

Being able to cut off the grit as soon as the

handle is released is an important safety

feature. This feature was

installation of a dead-man

nozzle. This switch would

the blast machine pressure

made possible with the

hand switch on the

cut off the grit at

tank rather than at

the nozzle, eliminating the weight of grit that

would have been in the line. This reduced weight

allows the operator to re-position the hose more

quickly with less fatigue (the grit hose can be

more than 50 feet long and two to four inches in

diameter - if loaded with grit it is extremely

heavy to move).

Facilities were improved to provide the 100 PSI

(up frcm 85 PSI) air pressure to the blast

needed to do an adequate job of blasting.

units

Pressure was stabilized to provide constant

production capacity, air dryers were installed to

reduce moisture problems in the system and

prevent grit caking, and airline filters were

installed to prevent the system from plugging.

These changes permitted smother production.

IV. PROJECTS FOR IMPROVING PRODUCTIVITY

Two projects currently being considered will have a significant

impact on increased productivity and reduced cost in the paint

facility.

10



A. LOOSE PARTS PAINTING FACILITY

The curing (drying) process for loose Parts will be

speeded up by phacing parts into an oven immediately

after painting. This process should enable the parts

to move out of the facility five to six times faster

than under the present process. The greatest

improvement will be an increased curing time, which

under nomalair drying could take up two days.

This will substantially reduce the effect on the

surface by dust and dirt, and improve paint surface

quality.

B. PLURAL COMPONENT PROPOPTIONING SYSTEM

Use of a plural component proportioning system could

improve productivity up to 35 percent by reducing the

time required for mixing and handling of paint and

cleanup. The airless spray system could also reduce

paint usage up to 20 percent.

v. COMPUTER USAGE IN THE DEVELOPMENT OF LABOR. STANDARDS IN THE

BIAST/PAINT CRAFT AREAS

A. Use of cuter MOST was as follows:

1.

2.

4.

5.

loading data into the computer for storage

and availability to all yards as transferable 

information

calculating standard times on sub-operations

reviewing methods (on a very limited basis)

producing the manual

estimating (minor use)

11
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APPRAISAL OF MEASURABLE BENEFITS IN THE BLAST/PAD!lT BOOTH AREAS

Productivity has increased dramatically in the Blast and Paint

Shops as a direct result of this program. Usage of these shops

prior to this study was limited and productivity data was

nonexistent. For these reasons were unable to document precise

gains .

APPLICATION OF LABOR STANDARDS IN THE PIPE FABRICATION SHCP.

Actual application of the developed labor standards proceeded in

three phases: the translation of pilot project techniques and

procedures to everyday

time reporting sheets,

pipe shop planning and

A. BACKGROUND OF

use, the revision of pick-off sheets and

and the integraticn of the computer for

operations recordkeeping.

LABOR

FABRICATION SHOP

Labor standards for

STANDARDS DEVELOPMENT IN THE PIPE

the Pipe Fabrication Shop were

developed during Phase I of the SP-8 program. In

September of 1981 a pilot program sponsored by MARAD

through the SNAME Panel SP-8 was conducted at PBI. The

purpose of this program was to determine:

 whether scheduling standards could be developed from

MOST level times (plus a non-process factor to include

real world considerations )

predictions of “will cost”

work;

 whether scheduling standards

efficiently for loading work

resulting in realistic

charges for production

could be applied

in a shop; and if so

12



 whether mechanics could perform to the predictions of

scheduling standards.

This pilot program established that:

 scheduling standards could be developed that

realistically predict production "will cost” charges;

scheduling standards can facilitate shop loading;

mechanics can perform to scheduling standard

predictions;

labor charges could be reduced by as much as two-

thirds of previous expenditures for the same quanti~

of work.

B. INITIAL APPROACH TO THE APPLICATION OF LABOR STANDARDS

INTO THE PIPE FABRICATING SHOP DURING THE FY-82 PROGRAM

PBI’s Industrial Engineering Department had applied the

labor (scheduling) standards to all work performed bY

the Pipe Fab Shop during the pilot program. The H.B.

Maynard Labor Standard Classification Charts (appendix

E) that were used as a basis for the application of the

scheduling standards during this Pilot program were

deemed to be inappropriate for everyday use in the Pipe

Fab Shop for these reasons:

1. We did not fully understand how the data for the

classification charts was combined. The charts

were developed by the H.B. Maynard consultant

using our developed data. The Industrial

Engineering Department was not involved in the

13



procedure for developing these charts. It was

difficult for our department to help the

Production Control Department implement these

charts

of the

2. It was

when the back up data for the develpment

charts was unknown.

decided that the use of the H.B. Maynard

classification charts would be too time consuming

in assigning the standards to the work orders.

3. The classification charts were not as accurate as

we wanted. These charts were developed using

averages and the number of occurrences as a

basis . We felt that charts could be developed

that would have unique values. Instead of

averages, each operation had it’s own value. with

this idea in mind, charts were developed in the

bending and fabrication areas with each operation

having a specific time (appendices E-1, E-2, and

E-3) . These charts, because they were developed

jointly by the Industrial Engineering Dept. and

Production Control, could be used to apply the

standards to the Pipe Fab Shop on an everyday

basis.

4. A need for an in-house shop planner developed as

the result of the application of labor standards.

The Industrial Engineering Department expected

this need to develop, but Production Control was

a little hesitant. When it was realized by

Production Control the amount of time required to

14



affectively apply the standards and monitor the

production feedback information, a permanent

in-house shop planner was assigned to the Pipe

Fab Shop to apply standards to the work orders,

schedule work through the shop, and monitor the

resulting production feedback.

During the Pipe Shop Pilot program a very useful

tool developed by the Industrial Engineering

Department that had an impact on the success of

the program was an "Employee Timekeeping Chart” .

(appendix D).

a) This form was given to each employee in the

Pipe Fabricating Shop to keep track of the

amount of time spent on each detail. The

form was broken down into fifteen mimute

increments for time reporting.

b) The employee would list the work order

number being worked on, the pipe detail

being fabricated, the type of operation

being performed at that time on the pipe

detail (i. e., bending, sawing, inspection,

 etc.), and if he had a delay or was doing

some sort of special work a column was

provided for an explanation.

c) The infomation reported back to the

Industrial Engineering Dept. via these time 

sheets was used to compare the estimated

times to the actual times.

15



d) The explanation columm proved to be helpful.

in the identification of some bottlenecks

that were taken care of during the Pilot

Program. 

e) The Pipe Fab Shop supervisors recognized

the fact that these time reporting sheets

could be used as a supplement to the

present time reporting system. The time

sheets, whan used in conjunction with the

present job cards, would  eliminate the

chances of mischarging.

f) On  this basis the supervisors decided to

adopt the idea of the time reporting form

and implement it into the fab shop as part

of their everyday operation procedure. A

few changes were made to the original idea

to break the information down into finer

bits of useful data.

g) Appendix F is the present form used by the

entire Pipe Shop

be seen, columns

amount of rework

ona

were

time

and the amount of “E”

caused by engineering

daily basis. As can

added to reflect the

caused by human error

time (added time

changes such as

ECNS) . The employee will also check

whether the job is completed or partially

finished.

h) At the present time these time sheets are

being used as a replacement for the job

16



cards. The information from these time

sheets is fed directly to Payroll for the

development of the employee’s paycheck.

job

c. With the influx

extra work of filling out individual

cards was eliminated.

of a large number of ECNs (Engineering

Change Notice) the labor standard originally applied to

the work became obsolete. When camparing the estimated

time to the actual time on the work orders that were

affected by .ECNs, which was almost every work order on

the first hull, there were sizable discrepancies. The

reason for the discrepancies was the

were not

standard

work was

reflected in application of

(the standards were applied

released onto the floor).

fact that the ECNs

the original

long before the

1. The ECNs that were released before work started

were included in a revised estimate but the

majority of ECNs care after the work was in the

production process. - ECNS began caning down

to the shop in large numbers causing the shop

planner to fall further and further

work. All the updating of original

done manually by the shop planner.

the I.E. Department was requested.

behind in hiS

estimates was

The help of

2. The shop planner was being held accountable for

any variance between the estimates and actual .

times greater than 15%. This 15% variance was

not common at PBI, but because of the use of

17



D.

standards in the Pipe Fab Shop, the company

decided to set-parameters to monitor the

effectiveness of the standards.

a) The resulting reports were comparing 

estimated time to actual time plus rework

time that was not include  the original .

estimate.

.b) The ECN problem actually planted the seed

for the need of a computer to assist the

shop planner. The computer will be

discussed later in this report.

LABOR COST CONTROLS

One of the major goals to aim for when implementing a

labor standards program such as the one in the Pipe Fab

Shop is that of controlling labor costs. As PBI

continued on with the standards program in the Pipe Fab

Shop other possible controls could be seen on the

horizon with just a little more thought and work.

1. For example, up to this point there was no set

procedure for the control of piping details after

they left. the Pipe Fab Shop.

a) The volme of work going out of the shop

and into storage and then out of storage

and into the boat resulted in “lost”

fittings from completed details. The term

lost could mean either that the parts were

misplaced, or that they were used in



another system because those parts were

missing.

b) The shop developed a storage and tracking

System to

procedure

(appendix 

eliminate the

was set up to

X) before any

problem. A

require a Uarco

piece of pipe

and/or fittings could be moved. The UARCO

had to have such information as: where and

by whom the piece(s) are roved, when the

movement takes place, and who OK’d the

move. Specific areas within the warehouses

were identified and given a location number

which appeared on the UARCO’s for tracking

purposes. The boats also had their own

unique identification number to track the

pieces after they leave the warehouses.

2. At the same time the tracking system was being

developed, it was decided to refine the

inspection procedure. The inspection operation

was moved out of the Fab Shop and into the

warehouses. When the details were moved from the

Fab Shop to the warehouses, they were randomly

inspected before storage. Mbving the inspection

people out of the Fab Shop opened more area for

fabrication and other needed support services

such as taping, capping, and identification of

pieces. The details, when inspected, would be

19



3.

4.

entered into the books as

ready for installation.

inspected, stored, and

With the development of procedures for

inspection, storage, and tracking of pipe

details, a huge volme or paperwork and

bookkeeping emerged. Five sets of books were

kept by five different people in five different

locations: Pipe Shop, planner, warehouse,

inspection, and on the boat. Lack of centralized

control caused disagreement in recordkeeping.

This was a second argument for the implementation

of a ccmputer into the

At this time, use of a

planner was suggested.

Pipe Fab Shop.

computer to aid the shop

There was resistance by

upper management because of lack of awareness of

the amount of manual paperwork and bookkeeping

that

shop

a)

b)

was required to have the control that the

demanded.

The shop planner and shop supervisors with

support from the I.E. Department, convinced

PBI to set up a computer for the Pipe Fab

Shop as a pilot program with the

possibility of using

other shops.

During this planning

similar programs in

stage to computerize

the shop planning function, many side

benefits were developed to aid the

justification of the computer.. Some of

20



these side benefits were: handling of

ECNs, monitoring the inspection of pipe

details, tracking the details from the tine

of fabrication until installation in the

boat, and the elimination and centralization

of record keeping.

c) At this point the question was asked, “If

the computer is going to be used for the

above purposes, then why couldn’t it also

be used to assign  standards?” With this

in mind the   shop planner and Industrial

Engineering Department took the original

standards pick-off sheets (appendices E-1,

E-2, E-3) and adapted them for ccmputer

use. The cauterized version of the

standards pick-off sheets is called

“Bending and Fabrication Chart Maintenance”

screens (appendices    J & K) l

were redesigned in a manner

affect their reliability or

The charts

that did not

validity.

5. By using the Bending and Fabrication Chart

Maintenance program, the shop planner can

automatically assign standards per detail by

calling out the type of material, the diameter,

the number of joints, and/or the number of bends.

A non-process factor is also added to the

standard time automatically to make it realistic.

With the implementation of the computer into the
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Pipe Shop

tracking,

planning function, the record keeping,

scheduling, and assigning of standards

that formerly was done manually can now be done

automatically with greater speed and accuracy.

a) For example, with the capability of the

computer to do the tracking function, four

sets of hooks were eliminated along with

bookkeeping tasks of four men.

b) One person controls all information going

into reports and they are updated on a

daily basis.

6. This is not a case where computers eliminated

workers, but it did release them for more

productive tasks. In the

were required to estimate

job completion. With the

past, supervisors

the percentage of 

computer,

percentage is already calculated by

actual time reported by the current

which has been established by labor

this

dividing the

estimate

standards :

a)

b)

Because of the accuracy of the labor

standards, the percentage of completion

tends to be more accurate.

with the information fed into the computer

and the programing selected, the reports

used in the past are easily accessed. An

added benefit would be the opportunity to

view the data frcm different angles to get

an expanded picture of the shops production
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status . An example of this expanded

picture is the capability of the shop to

know what is installed and what is ready

for installation.

E. PRESENT COMMITMENT IN THE MARAD PROGRAM

The present commitment for PBI in the MARAD program is

the application of

Paint/Blast Booths

standards for both

labor standards into both the

and the Electrical Shop. The labor

areas are being designed for

application by computer with programing similar to

that of the Pipe Fab Shop. Along with the ease of

labor standards application, the computer will also

offer the element of control over costs. A sampling of

sum programs being used in the Pipe Fab Shop are

included in the appendix. An explanation of these

programs will help in understanding how the computer is

being used in the Pipe Fab Shop, as well as the control

the shop has over its production costs. It should be

noted that most figures in these screens are "dummy

figures” that had to be entered in order to get the

programs to print out as they would appear on the

screen.

1. Appendix G: Work Order Detail Maintenance The

shop planner uses this program to assign the

standards to either a pipe detail sheet and/or

SIS sheet. An S1S sheet is a “Supplementary

Instruction Sheet. ” It shows only pipe that is

bent on the Conrac bender. It is also later used

an
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2)

as a pipe detail sheet for fabrication.

planner will use the “Fab CD #“ columns

fabrication standards. (The “Fab CD. #“

The

to assign

means fab

code which asks if it is a joint, flange, O-let,

or cut, and indicates how many of each). At this

paint, the information from the pipe details is

entered and, the planner will code the computer

when all the pertinent data is complete. The

computer will then go to

Maintenance” program and

standards to the detail.

the “Fabrication Chart

assign the appropriate

The information entered .

for "mat’1 type code”,

bends” will direct the

bending standards from

Maintenance” program.

“pipe diameter” and “# of

computer to assign the

the “Bending Chart

After assigning the

standards for fabrication and/or bending, the 

computer will automatically assign non-process

time . The rest of the screen is self-

explanatory. Most of the other “report

generating” programs are dependent upon this

information being fed into the computer. This

program is the driving force behind most of the

other program.

Appendix H: Contract/Wl Display and Maintenance

This program gives

of the fabrication

The screen has the

the viewer a complete overview

progress made by contract/hull.

scheduled start and finish dates

for each hull. The first column is the fabrication
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hours per hull and the second column relates to the

bending hours per hull. The original estimated

hours are, as indicated, the original estimate.

The current estimated hours are the original

estimate plus the added time generated by

"pre-fabrication engineering changes." The

"actual", "rework", and "E" hours  are  the hours

charged to the work order as reported on the

employees’ time sheets (appendix F). Rework hours

are added hours caused by human error and E hours

are additions caused by "post-fabrication

engineering changes.”

3) Appendix I: Work Order Master Display and

Maintenance. This program is a finer breakdown of

the Contract/Hull Display and Maintenance

(appendix  H). With this program the planner can

update the work order as a whole. Some options

are changing the number of details involved, stop

work and explain why, and list the work order as

complete or partial without closing the work

order. This screen is similar to appendix H

because he/she could add (a), change (c), Or .

reopen (R) the work order to KeeP its status

updated.

4) Appendix J: Bending Chart Maintenance The

information is drawn frcm this program .as directed

by appendix G. Depending on what bender is used,

Greenlee (G) or Conrac (C), will dictate which
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bending chart will be utilized. -

charts for the  two benders.

will have tbe possibility of

fill. This Possibilty will

T‘he

There are separate

Greenlee chart

added time for resin

be dictated by

information added in the “Resin Fill

appendix G. ‘ The standards  which  are

are in minutes and have the P, F&D

(Y/N)” slot in

dummy figures

time already

figured in. This chart along with the next chart,

“Fabrication Chart Maintenance, ” was redesigned to

be used in the computer. They are a condensed form

of the charts that were used manually.

5) Appendix K: Fabrication Chart Maintenance

This program, as is the case with the Bending Chart

Maintenance program, is directed by the- Work Order

Detail Maintenance program (appendix G). There are

also two fabricating charts for bronze (B) and

steel (S). Again these dummy times are in minutes

with the P F & D time already included. As is the

case with the bending chart, the standards are

assigned strictly by frequency of occurrence

(Example: If there were four 2“ joints, the

standard time would be 68 minutes without the

non-process

6) Appendix L:

When a pipe

details are

factor).

Work Order Detail Installation

detail is put into the boat, those

then listed as installed. This program

gives the supervisor and planner a quick reference

for checking what is installed. The date on which
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the detail was installed

program can be used as a

a fabricated pipe detail

is also listed. This

quick check in the case of

that can’t be found. One

possibility

it may have

will answer

why the detail may not be found is that

already been installed. This program

that question. In the past, details

were installed but not noted. When the details

could not be found, instead of checking on the

boat, new pieces were

duplication of work.

possibility.

fabricated which resulted in

This program eliminates that

7) Appendix M Work Order Detail UARCO Maintenance

This screen will give the viewer an update of all

pipe details pertaining to a particular work order.

When viewing this screen the supervisor or planner

can tell if the detail is bent and/or fabricated;

if they are inspected; if installed; location of

detail, whether they are still in the warehouse or

on the boat; which UARCO’s were used to move the

details; and the last date that the detail WaS

updated. Along with the above information, special

information that may affect the detail is also

listed. In other words, this screen presents the

updated, overall production status of each detail.

8) AppendiX N: Work Order Detail ECN Update The

detail update screen is used by the planner to

continually keep pace with the influx of ENCS into

the production process. The screen will list the
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latest ECN affecting a particular detail. The “New

ECN’ column is where any newly issued ECN is tied

into the affected pipe detail.. The screen can also

be used as a

be reviewed.

9) Appendix o:

quick reference to a particular ECN to

Contract Schedules By listing a

particular work order, the planner can review the

scheduling for that work order for the complete

contract. Many of the piping systems are broken

down by phases, which are dictated by modular

construction. The program will list by work order,

the start

Start and

uses this

shop .

and finish bend dates, along with the

10) Appendix Q:

will be used

finish fabrication dates.

tool to schedule his work

Daily Work Sheet Entry

to replace the present

The planner

through the

This program

job cards. The

information for this program is picked cff the

employee’s daily worksheet (appendix F). From this

informaticn the supervisor or planner will be able

to see what details were worked on by whom, and

when. The amount of time per detail is also listed

on the employee’s worksheet. This can be used by

the Industrial Engineering Department to check the

actual time against the reported time. This entry

will show an explanation by the employee for “E”

and “R” work. “R” being rework caused by human

error and “E” used to indicate rework caused by
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engineering changes. If there are more than 480

minutes reported on  an employee’s worksheet, and

the employee was scheduled for eight hours of work,

the computer will not accept that number unless the.

planner overrides the figure. This is a security

feature built into the computer to eliminate the

11)

element of human error. The reports generated by

the Daily work Sheet Entry will then be sent up to

Payroll to develop the paychecks. This eliminates

the step of filling out job cards and sending them

to Payroll. Also, on the employee’s worksheet,

he/she will indicate whether the detail is

completed or partially completed.

4pendix R: Work Order Detail DiSplay This

display screen will pull together all information

entered in the other programs pertaining to a

certain detail from a particular work order. The

contents of this screen are self explanatory. If

the planner or supervisor wishes to Know all the

updated information and status of a particular

detail, this is the screen he/she would call upon.

12) Appendix s: Work Order Status DiSPlay As the

title states, this screen displays the current

status of each detail from a particular work

order. The information appearing on the screen

 will inform the viewer if the SIS sheet is bent and

inspected, and if the pipe detail is fabricated and

inspected and if the detail or SIS is jnstalled.
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13)

14)

It would also show any special information that

would affect the detail or S1S sheet, the present

location of the piece, the UARCO that moved the

piece to its present location and the date it was

stored. This screen is used in the tracking of

pipe details after they leave the Pipe Fabrication

Shop. This is a valuable tool when an ECN or other

me of revision is released affecting a fabricated 

pipe detail.

Appendix T: Work Order Details Ready for

Installation This program is very useful for the

supervisors in the installation area of the Piping

Department. When a detail is ready for

installation, the computer will automatically

transfer the pertinent informaticn pertaining

particular detail over to this program to aid

to a

the

installation supervisors in scheduling their work.

It also tells tbe supervisor where these details

can be found.

Appendix U: Work Order Delays This screen is

very simple and will list all work orders that are

delayed. when the planner is asked the status of a

certain work order, this is one tool he/she could

use to make sure it isn’ t delayed. If the work

order does show

indicate to the

what is causing

up on the screen, this will

planner to check further to see

the delay.
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15)

16)

Appendix W: Work Order UARCO History The UARCO

History program will keep track of all UARCO’s, and

what details they may have affected. With this

program the details can be tracked by UARCD’s. A

UARCO is needed whenever an item is to be requested 

or moved. For example, in appendix W detail BBE

was moved to the Stone Basement on 9/26/83 on UARCO

999999. On 10/11/83 the same detail was moved back

to the Pipe Fab Shop for rework on UARCO 319419.

@ 10/13/83 the detail was moved back to the Stone

Basement for storage on UARCO 207674. W 11/8/83

two pieces of BBE were moved out to the boat using

UARCO 319790. This is an example of how details

can be tracked by UARCO.

Appendix Y: Work Order ECN History The ECN

History program will list all ECNs affecting a work

order. The listing will also show what details

frm the work order are affected by which ECNS.

Sometimes one ECN will affect more than one detail.

The history will also inform the viewer when the

ECN'S weree issued. Being the ECNs are engineering

changes, the program will also list the amount of

“E” time that is generated through the ECNs in both -

bending and fabrication.

F. CONCLUSION

This concludes an insight into a few of the planning

programs and the reports generated as a result of the
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entered data. With the addition of these programs into

the pipe planning process, the job of the planner has

not only been streamlined, but it has also added the

benefit of accuracy to his everyday task. The Pipe Shop

planner. is currently developing a program to sell this

concept to other shops.

benefits and advantages

Shop and PBI as well as

The program stresses the

to both the Pipe Fabricating

the importance of labor

standards as a foundation upon which efficient, quality

production is built. Since the start” of the MARAD

project in the Pipe Fab Shop there have been 

significant cost

beginning of the

procedure had to

reductions. AS mentioned at the

report, the entire original piping

be evaluated. Many drastic changes

had to be made in the production procedures, such as

separating the pipe fabrication from the pipe

installation . With the change in fabrication and

installation areas along with the application of labor

standards in the Pipe Fab Shop, there was a reduction

in the number of fabrication employees required to

support the installation people. When the development

of labor standards began, there were approximately 50

fabricators supporting the installation. Presently the

tier of fabricators has been reduced to 17, not

including some of the support services such as dipping,

inspection and warehousing personnel. The installation

area is still about the same as when there were 50

fabricators. The cost reduction in fabrication
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amounted

the pipe

measured

to $686,400.00. When the computer was added to

fabrication planning procedure, one of the

benefits was the elimination of time  consuming

bookkeeping. The books had to be kept manually to

control the newly installed tracking system. When the

computer

accurate

person.

was implemented, the bookkeeping task was more

and could be centrally controlled bY one 

With the elimination of four sets of books,

two man years could be assigned to more

productive tasks. This amounted to a bookkeeping cost

reduction of $40,800.00. The procedure for getting the

two man year figure is from the fact that four men were

keeping the same books in different locations. They

spent approximately half their time keeping these books

updated. The combination of the two cost reductions

amount to a total cost reduction of $727,200.00. There

also has been

resulted from

other uses of

immeasurable cost reductions that have

the impletation of labor standards and

the computer in the Pipe Fab Shop. By

continuing with the application of labor standards in

the Electrical Shop and Blast/Paint Booth areas, cost

reductions will no doubt continue.
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APPENDIX A

The following labor standards process sheets

 sheets are all the required forms needed to. apply

work performed in the electrical craft area.

The electrical work has

These categories distinguish

(1) On Cable

been classified into

and source data

labor standards to

three categories.

the operations performed: .

These forms consist of:

(a) cable labor standards process sheet

(b) source data sheet pick off charts for tags,

cutting , pulling

(c) cable pull form

(2) on Equipment

and banding cable .

These forms consist of:

(a) equipment labor standard process sheet

(b) cable hookup pickoff sheet

(c) standard electrical symbol list.



APPENDIX A (CONT’D)

(3) For Miscellaneous Work

The form consists of:

(a) miscellaneous labor standard process sheet.

Each labor standard process sheet utilizes the-pick off type of

charts which has number of advantages for this we of approach to

establish

(1)

(2)

(3)

(4)

(5)

(6)

labor standards.

The process of applying the standard is simple and the

forms easy to work with, requiring instruction to

use for a person familiar with the work.

No judgment decisions are required as the selection of the

standard is based on identifying sizes, types, number of

items, etc. ” describing the part or work.

The standards should be consistent as the chances of error

will be minimal using the

standard.

The standard takes little

A review of the standards

same type of procedure to apply a

time to apply.

at any tim can be made quickly

as the forms and procedures are easy to work with.

me accuracy of the standard once validated would apply to

all standards established frcm these forms.

















piece in

APPENDIX B

BLAST & PAINT PICKOFF CHARTS

Blast and Paint Picibff

square feet. The paint

Charts are set up by the area of a

chart is broken down into two

categories; flat surface and

would include stiffeners and

surface. The blast chart is

sweep blast and full blast.

irregular surface. Irregular surfaces

any other irregular shapes welded to the

broken dorm into  categories also;

“Sweep  blast”is a type of blast used when

two pieces are welded together and the shop primer was burned or

ground off in the area of the weld and small rust spots are

 developing in these areas. The sweep blast is used to put a profile

into these areas for paint to adhere to. “Full blast” would be used on

heavily rusted areas.

The times on these charts include

times for blasting and painting. They

down of operator or equipment,

blasters, or cleanup.

There are separate charts

and tear down for blasting and

get and

the process times and manual

do not include set-up and tear

mix the paint, load grit in

for painting of small- parts, and set-up

painting. The set-up and tear down

times must be added to the blast, paint, and small parts painting

chart times . These operations may occur only a fraction of the

time or a number of times per job depending on the job content.



APPENDIX B (CCNT’D)

The pickoff chart for painting” small parts is based on the area

of a 4’ X 8’ table that the part would cover when it is loaded on the

table. The full blast category will be used for blasting of small

parts. 





BLAST AND PAINT PICKOFF CHART

AREA OF PART
IN SQ FT

HOURS

PAINTING OF SMALL PARTS

.25 .5 .75 1 1.5 2 2.5 3 .3.5 4 6 8

.007 .008 .009 .011 .013 .015 .016 .017 .018 .019 .026 .029

SET.-UP FOR PAINTING (IN HOURS)

NO. OF
OCCURRENCES 1 2 3 4

SET-UP &
.062 .124 .185 .300

TRANSPORT
POINT .075 .15 .225 .300

SET-UP & TEAR
DOWN EQUIP .38 .761 1.41.52

SET-UP FOR BLASTING (IN HOURS)

NO. OF
OCCURRENCES 1 2 3 4

SET-UP &
.096 .192 .282 .383

.797 1.59 2.39 3.19

PARTIAL
.10 .20 .30 .40
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