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ABSTRACT

In the March 1988 pdicy letter on
[ ndustri al Engi neering in Naval
Shipyards [1], DM Roger B. Horne, Jr.
SEA 07) wote "an effective industrial
process control  system. is an
essenti al ingredient for  managenent
control and productivity inprovement.”
This paper describes the prirciples,
applications, and initiatives of the
management control system for industrial
rocesses in the naval shipyards. It is
ased on the continuing efforts of the
Naval Sea Systens Comand [Industrial
Engi neering and Planning Division (SEA
070) and the Naval Shipyards to devel op
and inplenent the system  which in turn
is based largely on the application and
integration of principles and techniques
of Industrial Engineering (lE).

The three (3) fundanental
of shipyard operations --
per f or mance, and
their individual
hi ghly related. _
denom nator is the industrial processes
or nethods applied to acconplish jobs
included 1in a ship repair work package.
The basel i ne and systematic
rel ationshi ps bet ween i ndustrial
processes and major functional elements
of planning (e.g., cost estimatin %
performance ~(e.g., ~production control),
and i mpr ovement (e.qg., . _capital
investnent) are examined wthin this
paper . The dependency of  shipyard
resource effectiveness on industrial
process selection and control wll be
denonstrat ed. Consider, for exanple,
how the  manhours, equi pnent, and
materials would vary if the industrial

rocess applied to performthe job of
ull cl eaning was hand sandi ng versus
grit blasting versus |aser burniag. The
key is, of course, to select the “best”
industrial process to get the job done
in terms of cost, schedule, and quality;
this is not always as clear cut as the
above sinple exanple night suggest.

The

aspects

] pl anni ng,
i nprovenent -- and
functional elenents are
Thei r conmon

neva shi pyard ; i.ndushri al
rocess control systemis designe to
F;31pp| y the [I1E disciplines of nethods
engineering and work measurement  and
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further, to integrate
infornmation/data in  shipyard wor k
pl anni ng, control, and i npr ovenent
Syst ems. The focus of the systemis on
identifying and inplenmenting the nost
ef ficient and effective i ndustri al
processes for per forni ng ship
overhaul /repair wor K. This is
acconplished wth the conduct of IE
net hods i mpr ovenent st udi es and
anal yses. ~ Representative et hods
inprovement initiatives of the naval
shi pyard system are outlined herein. In
addition, related efforts to optimze
i ndustri al process ef ficiency and
effectiveness are briefly discussed.

t he resul tant

INTRODUCTION

There are many facets to running an
efficient and effective busi ness.
whether it's a shipyard, auto assenbly
plant, or bank. The ability to be pro-
et detive ad  conpetitive is affected by
an infinite nunber of internal and
ext er nal vari abl es, rangi ng from
enpl oyee attitudes to technol ogy applied

to market conditions. Conpetitiveness
is largely dependent on the effective
use of resources (i.e., productivity)
and is ultimately neasured in dollars

reflective of product/service cost.
quality, and schedule to custoners.
There are three (3) fundamental aspects
of internal business operations which
i nfluence productivity and conpetitive-
ness -- planning, = “performance, and
inprovenent.  Planning functions, such
as cost estimating, serve as the basis
for securing work in a conpetitive
mar ket and optim zing ability to
perform  Performing to plan and neeting
ccst oner needs  will hel p ensure
continued narket share. | nprovenent of
operations is essential for cost
reduction and business grow h.

Pl anni ng, per f or mance, and
i nFrovenent are individually conplex and
col lectively 1nterwoven. For ‘exanpl e,
prcducti ve, conpetitive  performance
requires efficient and  affective
pl anning, though proper planning is_ not
necessari | a guarantee for optimum
per f r mance.



The  Functional elements of these mist e propsrly integrated.  This in-
there fundanentals are hi ghly rel ated clules fef:mt:cn and understangzng_ ‘of
and interdependent. The el ements of :*a :?::u,:s Lou*.puts, and zela‘tlcnsnxps
Prluanni ng, per f or mance, and i npr ovenent for all sysiem elsments. The eleaents

st bé seen as a systemwhich in turn in~luds:
TABLE |

pl anni ng Per f or mance i npr ovenent
* work definition * work authorization * strategic business plan
* cost estimating * cost control * performance neasurenent
* workforce strategy * labor effectiveness * ‘inproved processas
* capital investnent * quality assurance * new technol ogy/ aut ama-
* training * schedula adherence tion
* material needs * corporate culture * incentives .
* workl oad fcrecasts * matarial control * managenent innovation

scheduling *organi zation * research & devel oprent
* work packagi ng * prcduction control * enpl oyae invol venent
* industrial “process * systens integration

sel ection/ devel oprent

The common denomi nator of shipyard
planning, performance, and inprovenent
i's t he i ndustrial Processes or

production nethods applied to acconplish
work (i.e.. jobs or tasks) included in a
given ship ovarhaul /repair work package.
Each and all of these el emants nust be
systematically driven by information and
data reflecting the work to be done, or,
(rjmra Inportantly, how work wll be
one.

I NDUSTRI AL PROCESSES OVERVI EW

~ The primary mission of the naval
shipyards is to perform ovarhaul /repair
surface ships and subnarines of  the
U .S  Navy. Fulfilling this nission
entails execution of ship work Jaackages
assigned or conpetitively awarded to the
shi pyard. Each work package consits of
jobs” which require the pefrformance g
work on ship systens/conmponents to
achieve the technically specified pro-
duct s. _Work is performed by the
application of industrial processes.
The industrial process is the “nmeans to
the end” or “how to” for each job to be
per f or ned.

scientific definition of
process woul d be; an inte-
of the information, data, and
resources selected and applied to per-
form a specified unit of  work. The
conponents of an industrial process
(i.e., the info/data/ resources) include
the technical specifications, ~ nethod.
facilities/equipnent, naterials, quality
control /assurance procedures, occupa-
tional safety and health (OSH) and
environnental = protection (EP) require
ments, and quantity and skills of |abor.
All  of these ‘conponents nust  be
identified and integrated to form an
industrial process. Techni cal specifi-

A nore
i ndustri al
grated set
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cations are normally predeterm nad and
are therefore the primr i ndependent
vari abl e; however, the  technical
specifications are always subject to
nodi fication and streamining when this
will  not adversely affect product
quality.

As illustrated by Figure 1. there
is alnost always mere than one “neans to
the end” or industrial process that can
be applied to perform a given job and
achieve the required technical configur
ation and performance specifications.
For exanple, the technical specs for a
trpl cal ship overhaul job, such as hull
cl eani ng, mght be attainable by a
nunber of nethods, such as hand sanding.
abrasive blasting, water blasting, roto-
peeninig, or |lasar burning. Each of
thess methcds will have its own associ-
ated industrial process: that is, _the
equi pnent , manpower.  OSH EP require-
ment s, etc. wll vary across each.
Furthermore, each of these nethods may,
in _ fact have nultiple  associated
ndustrial  processes. For exanpl e,
there are several different types of
abrasivas which can be used or the
abrasive  blasting nmet hod of hul |
cleaning: blasting can be done nmanually
or with an automated machine the abra-
sive may or may not be recycled. and so
cm

The sel ected nethod for performng
job is then the focal point or
secondary independent variable of the
mdgstrlal process, and is often des-
cribed " or represented by the equipment
or technol ogy enpl oyed.

The industrial process or methods
sel ected and applied by the shipyard
dictate the required types and anounts
of the four {4] basic shipyard resources

t he



HOW DO YOU GET THERE FROM HERE?!

TECHNICALLY
SPECIFIED

CONTROLLED INDUSTRIAL PROCESS WAY END

PRODUCT

FIGURE 1
of manpowver, time,  mterials, and on which to base cost estimates, work-
capital assets. That is, resource re- force = strategy, capital investnent,
quirenents are based on how the work schedul es, resource requirenents,
will be done. It follows then that the training, and performance neasurement/
sel ected/applied industrial processes | mprovenent. study conpleted by the
are key determinants of shi pyar d Institute of Industrial Engineers °(||E)
resource effici_en_c%/ and effectiveness for ~ Panel ~SP-8 [2] validates that
(i.e., productivity and conpetitive- met hods engineering and work neasurenent
ness). Since there are alternative ways techniques provids data for (1) pre-
to “get there fromhere”. it is vital to paringg bids, (2) .inproving nethods to
the performance and conpetitiveness of increase productivity and [ower costs,
the ,shipyard that the best industrial g”dt(?’) mon t,?-“ ng and controlling pro-
processes be applied in terns of Cost uctron operations.
schedule, and quality. This requires .
on-going systematic efforts to inprove IIE rated the  payoff from
and  innovate production nethods and/or implementing these techniques as very
industrial processes. high. MIL-STD-1867A [3] identifies ihe
following benefils of ihese iechniques:

The fundamentals of indusirialil pro- improving the tbtudgetinz precess and
cass analysis, selection, design, and providing = basis for price esitinmating:
improvement are inherent in the IE acting as a btasis for planning nmanpower.
digciplines cof methoids engineering and souiement, and ceapital reguiremenis;
woerk measurement. Properly appliead, improving production conirsl activiities;
these techniques can provids information fecusing continual attenticn on cost
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control =nd readuciion: and obiaining
lower unit  cost at all levels because
production is nore efficient. A St udy
of Work neasurenent systens recentl

conpleted by the | nspectof General o

the Department of Defense [4] did not
find a single exanple of a system not
bei ng?_cost effective. ~ The DODI G report
did Tind that commercial contractors use
these systenms to reduce costs and found
sinmlarities in the use of system data
for estimating and pricing, nenpower and
capacity planning, and identificatian of
areas fa cost reduction. Furt hernore,
the DODIG study team found “overwhel ning
data” in Support of their conclusion
that work neasurement data shoul d be
expanded in shipbuilding and that the
hi mard exenption should be deleted
rom 1567A. At one shipyard visited,
the team found data to show the signifi-
cant amount of cost reduction achieved.
Their report also cited the efforts of
the Nat i onal Shigbui_ldi n%_ Resear ch
Program (Panel SP-3) in this area as

wel 1 as those of i nternational
shi pyar ds.

| NDUSTRI AL~ PROCESSES: THE  COWON
DENOM NATOR

Industrial processes are the conmon
denominator of the functional elenents
of planning, performance and inprove-
ment listed in Table 1. Each of these
functions requires input information/
data which in turn nust be based on the
attributes of the selected/ applied
industrial processes.

To further clarify this relation-

ship, each of the functional elenents
can be defined in terns of industrial
Processes, as illustrated by the
foll ow ng exanples:

° Training - providing the work-
force with the know edge,
skills, and ability to apply
t he sel ected i ndustrial
processes.

° Capital investment - obtaining

the facilities and equipnent
regw red to apply the selectad
industrial processes.

o) Scheduling - Calendar timng
and sequencing of the indus-
trial processes to be applied.

c OSH EP - protecting people and
the environnent from
potentially adverse sida ef-

fects of the applied indus-

trial processes.

Q¥ QC - assuring that the ap-
plication of the industrial
process is perfornmed correctly
and resulting in the techni-
cally spacified product (e.g..
statistical process control?.

0

e Production - perforning work
by appl yi ng sel ected 1ndus-
trial processes.

c Technical specs - identifying

the product configuration and
OEerati ng requirenents which
the applied industrial process
must result in.

o Workforce planning - deter-
mning the quantity, ti/]pes,
and strategy = of unman
resourcas required to apply

the industrial processes.

o cost estimating - calculating
the resources required to
apply the industrial processes
and converting that to a
dol | ar amount.

o Materi al handl i ng - nmovi ng
resources or products from one
i ndustrial process to another.

o Productivity | nprovenent -
anong other things. selecting
and applying nmore efficient
and effective industrial pro-
cesses.

The technical nethodology and steps
for perforning  each pl anni ng,
performance, and inprovement function
mar be the sane regardless of the
selected industrial process, follow ng
the established techniques and practices
for the individual discipline. However.
a clear understanding of the relation-
ship between industrial processes and
each functional elenent listed in Table
1 is required for an integrated,
efficient and affective planning,  per-
formance, and inprovenent system This
relationship is illustrated by the above
references and exanpl es. Whi | e not
necessarily w thin the scope of the
naval  shipyard industrial process con-
trol systemor this paper, it is clear
that, ~given the common  denomi nator
rel ati onship of industrial processes
with shipyard i this same
rel ationship can be extrapolated to
shipyard organizations and nanagenent
information systens.

II\/{I;?EJETRI AL PROCESSES MANAGEMENT CONTRCL

. Figure 2 illustrates an |E oriented
shi pyar management and control system
model, showing the foundation of indus-

trial processes and how they integrate
with representative planning. perfor-
mance, and inprovenent system el enents.

The nmodel begins with a job to be
performed from the ship overhaul/repair
Wrk package, such as underwater hull
cl eani ng. Selecting tha basic indus-
trial rocess that the shipyard will
apply toget the job done is the first



JOB

¥

. INDUSTRIAL PROCESS
SELECTION/STRATEGY

— CAPITAL

TRAINING

LABOR
STANDARD

L, FACTOR

4
MANPOWE R}—{SCHEDULE

v
COST ESTIMATE

y
PRODUCT ION

A
PERFORMANCE
MEASUREMENT

sl

IMPROVEMENT
ANALYSES
FISURE 2
and nost inportant step, for this wll of the industrial process. = This phase
affect all other factors in the system is concerned with considerations such as
i ed above and as depicfed in zone versus system application of group
Fi gure 2. The objective is to select technol ogy principles. use of functional
e nost efficient ‘and effective indus- work teams,  shipboard versus in-shop,
trial process for performng the job and make versus buy, and so on.
meeting the required technical specifi-
cations. In conjunction with this Next, the nethod and system para-
efH)rt,b thef waydi n g/hi c_:htthis %rocestsh ”EtF?de fgr tge sel etcrt]ed Proge_ss nust b?
Wi e performed and integrated Wi ased .on the techniques o
other jo[t))s as part of the same work _ﬁg{h‘?&s engineering. — Thjs ste% i nvol ves
pack age nust be determined in overhaul identifying and integrating the appli-
strategy and planning evolutions.  This cable " technical specifications, ' the
strategy/pi arnming phase can signifi- detailed steps of the nethod, the equip-
cartly ‘influence the true effectiveness ment and material required. OSH and QA
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requirements, trade cognizance, and an
special considerations. The results o
this evolution are often docunented,
such asin a shipyard Industrial process
Instruction (IPl) or Unit Wrk Qide
[ 5] This decunentati an provides a
record of the information, data, and
resources required for process planning,
performance, control, and inprovenent.

Industrial process selection and
devel opnent provide a clear picture of
capi tal Jinvestnent, material, and
skills/training needs. That is, the
shipyard needs the facilities, equip-
ment, materials, and trained enployees
required for the selected industrial
process.

The next
| abor stapdard usin
nmeasurenent in or to identify how
| ong the J ob should take. There are
sevaral ifferent types of |abor stan-
dards with varying devel opnent nethods
and degrees of accuracy, such as
engi neer ed. The | abor standard then
serves as the basis for realistic man-
power requirenents, estimates/
al | owances, and perfornmance neasurenent
towards on-going control and inprove-
ment . Use of labor standards for these
pur poses requires application of a
factor which accurately reflects vari-
ables such as  management/product jon
i nefficiencies, [ earning curve, risk
assessment, and unique job conditions.

Factors Affecting Application of the
Mbdel

key step is to develop a

techni ques of work
er

Needl ess to say, the business of
shipyard industrial planning and control

is not as sinple as the nodal portrays,

nor is it as straightforward and Stan-
dardi zed as auto assenbly pl ant
pl anni ng. However, if the unique as-
pects and conplexities of naval ship-
yards (e.g.. job shop nature) are
recogni zed and addressed, t he nodel
system can be effectively applied to
shipyards within prescribed guiadelines.

issue in applying the
is in determning the [evel of
effort required for a given
is, how much effort should be
expended towards selecting the  best
i ndustrial process. For exanple, is a
compr ehensi ve methods inprovement analy-
sis desirable; Js an engineered |abor
standard warranted; are special person-
nel qualifications appropriate; is capi-
tal investment justified, i s thorough
cost/schedule control needed? The ex-
tent of industrial process planning and

The bi ggest
nodel
pl annin
job:  that

control required for efficient/effective
pef or mance reaches a point of
dimnishing returns -- the key is to
deternine the level of effort required
to optimze performance. and to allocate
scarce |E and planning resources to
those jobs where the benefit wll be
greatest.
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whi ch

case
j obs/
in the

Thers are several factors
aff=ct the appropriate level on a
basis. = The different |evels of
|ndt15tr|al_ processes perforned
nava shi pyar ds, ranging from the very
sinple to the ve onpl eX and critical,
are depicted in Wiere a par-
ticular job falTs within this spectrum
is a key indicator of the level of plan-
ning effort required. Sinmple, routine
jobs ordinarily require mninum plan-
ning, while conplex new work may require
extremely detalled industrial process
pl anni ng.

There are many factors which assist
in determining where in the spectrum a
given job or industrial process |jes,
several of which are difficult, to objec-
tively quantify. The difficulty in
determining the optinmum level is com
pounded by the fact that nultiple
factors often apply to a given job end
nust be considered Sinultaneously.

One of

) ) the nost inportant con-
si derations

is whether the given job is
“start-up” or “routine” (with respect to
pl anni ng) . That is, once the ﬁl anni ng
process has been ?one through for a
given job as part of a given work pack-
age,  significantly less effort is
required for future applications ( un-
less, of course, one or nore of the ten

factors indicate a need for action!).
Thar ef or e, he initial consideration s

what type(s) of planning process output
is already in place for the job. such as
a trained workforce, advanced tech-
nol ogy, industrial process docuren-
tation, | abor standard.

) Qher factors to
identify the process |evel

(a)

or
consider to
i ncl ude:

The cost of the job,
| abor and material .
greater the cost, the greater
the potential benefit from in-
depth planning, control, and
industrial process i mprove-
ment .

i ncl udi ng
The

The number of times and fre
quency which the job will be
per f or med. The nore a job
will be done, the greater the
need may be for in-depth plan-
ning (start-up) and industrial
process devel opment.  However,
a highly conplex/critical job
which wll be done only once
may require extensive

pl anni ng.

The ship's system or conponent
to which the industrial pro-
cess is applied. Certain
systens are mssion essential
oo are vital to ship's force
safety/ heal th, and applicable
jobs ‘warrant thorough planning

and process anal ysis.



VAST ARRAY OF
INDUSTRIAL PROCESSES

COMPLEXITY/ B
CRITICALITY )
~, HAMMERING ABRASIVE BATTERY SPECIAL HULL
NAIL BLASTING INSTALLATION TREATMENT
IRINIICTNIAI DODANSCQoOr.
INDUUDSITRIAL FAUUVESOLED
FIGURE 3
(d) The level of occupat i onal amount  of failures on a given
safety and health hazards as- job, thi's may indicate a need
soci at ed with the j ob. for inproved planning and in-
Extrenely dangerous jobs war- dustrial processes.
rant significant planning con-
si deration and detail ed
indastrial process specifica- (g) The number of trades and/or
tions. Simlarly, for wor kers i nvol ved, Agob whi ch
envi ronment al hazards. requires a nyriad of trades
an l'arge quantity of person-
(e) The pot enti al i npact of nel may deserve nore planning
failure. If a process or and cont I’Q| t han a single
product failure will result in trade/ nechani c j ob.
a threat to ship's mssion or
shipis' force health, or in a {h} Schedule critica evants.
significant rework cost, or ,in Thcse jobs which are part of
an’ unacceptable schedule de- the critical path of the
lay, detailed planning is ai- availability
nost certainly in order.
(f) Historical faiiurs rates. g {i} New  technolc
a given activity has indusirial p
experiences 2n excessive use of new
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should be given
mere detailed considsration.

S5¥. “hen an
rocess  involves
technologies or



processes whare priocr guidancs
angd experience ars limited.
rlanning must be thorough.

(1) The type(s) of skills re-
qai red. A job which requires
Skills which are basic or
those which are reasonably
expect ed to be part of a
trained journeyman mechanic’s
skills typically require |ess
planning "than a job which
nlt(a_eldls hi ghly speci al i zed
skills.

Different levels of jobs require
different levels of planning and control
I'n terms of allocating resources for
industrial process selection or inprove-

ment. The ten (10) factors |isted above
hel p, det erm ne job  levels to
meani nPf ully correlate with planning/
contro levels. That is, based on

evaluation of the above factors, a job
category can be assigned to a given job
which reflects the optinmm level of
pl anni ng/ contrcil. To provide a hierar-
chical structure for effective planning
and control, the naval shipyard system
empl oys four categories, Each | ob/ pro-
cess category has associated attributes
for planning, control, and i nprovenent
vari abl es.

NAVAL SHI PYARD | NI TI ATI VES

The precedi ng sections of this
paper addressed the principles and
rati onale for the Managenent Control
System for Industrial Processes in the
Naval Shi pyards. The renmining section
is devoted to briefly outlining initia
tives of the system

Industrial Process |nprovenents

The primary objective of the naval
shipyard systemis to identify and im
plement industrial process inprovenments
which wll result in optinum resource
efficiency and effectiveness. Follow n
are sonme representative exanples o
industrial process inprovenents.

(1) Sewage System Tank C eaning.
Col l ection, holding and trans-
fer (CHT) tanks collect human

and other shipboard wastes and
require cleaning during over-
Traditional t ank
met hods were | abor
Si\ hazardous, and de-
moral i zi ng. Naval  shipyards
now use an enzyme/ bacteria
culturs (“the bugs”) process
for surface ship CHT tank
cleaning. Simplistically, the

“bugs” are mixed with "water.

dumped in the tank, allowed to

h?ul. .
cl eani ng
i ntensi ve,

break down the wastes into
solution, and drained into the
local sanitary sewer system
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(2)

This _
maj or . i nprovenent,
mnimzes the
Pﬁopl e to enter the tank and
e associ ated hazards/ pre-
cautions minimzes the need
for using hazardous materials
and generation of hazardous

waste: appreciably reduces the
cl eans

i nnovative process is a
becacse:
need for

cleaning cycle ‘tine:

mor e efficiently and
effectively: and, as a result,
reduces the cost of tank

cleaning by an average of 90%

Pi pe Connecti on. The use of
swaged marine fittings (SM)
isbeing significantly expan-
ded. SMF are a type of pipe
connection which use hydraulic

pressure to swage the fitting
in place. The SMF is crinped
onto the pipe to provide a
netal -to-nmetal and o-ring
seal . SBF provi de
consi derabl e cost savings over
traditional wel di ng/sil ver
brazing nethods due to advan-
tages, including: does not

create heat and fumes which
interfere with other work: is

not affected by “hot work”
constraints: assist trade re-
qui rement s are m ni mal .

including elimnation of fire-
wat ch: tooling is portable and
service lines are elininated,;

the absence of flux, slag, or
oxides reduces the need to
flush piping: and, smaller
radi al cl earances can be
tol erated, t hus reduci ng
interference renoval.

(3) Special Hull Treatnent (SHT)
I'nstall ation. SHT install a-
tion is extraordinary in its
scope, conplexity, and techni-
cal controls, and is extrenely
| abor intensive. Initial pro-

duction SHT installations were
pg{formad in FY'86. Consider-
abla resources were expended
in the pre-installation indus-
trial pl anni ng phase to
develop an integrated install-
ation industrial process. The
initial installations wer e
subj eé:t to a conprehensive. I E
n S ngi neering anal ysis,

vﬁ c%cPro ucged costgreguc |Sons
in

i excess O $600. 000 er
installation at one shipyard.

(4) Oganotin Paint Application.
Organotin_is an anti-fouling
paint which when applied to
hulls, significantly inproves
?hi p performance and reduces

uel”  consunption and costs.
It is not, in fact. necessar-

ily an inproved ship overhaul /
repair process. However. Le-



(5)

Other

caase of the nazardcus and
contreversial rature oi or-
gangiin appiication. a
thorough, detziled industirizi
planning eaffori was reguired
to design zn efficisnt, eifec-

tive, ané ssfs industrial pro-

cess.

O her process inproverment ini-
tiatives currently in devel op-
mert include hydraulic boiler
tube stub renoval, t her mal
spray for corrosion control
and machi nery restoration.
hard chrone plating, heat re-
coverable couplings, hull cir-
cularity neasurenent, shi p-
board cleaning of HP flasks.
and waterjet SHT renoval.

Initiatives

Si mply nd
process is not enough to optinmze

trial
resour ce

nust be properly
and control[ed.

| anned,

selecting the best indus-

ef fectiveness. The processes
i mpl emented,  managed,
Following Is a

rief description of other NAVSEA/ Naval

Shipyard initiatives consistent

with the

principles and sbjectives of the subject

system

(1)

Wrk Sanpling studies. The
time of a shipyard production

worker on the job can be in
one of three categories: pro
ductive (i.e., “turning the
wrench”): ancillary (e.q..

training, review ng docunenta-
tion, workplace clean-up, per-
sonal tine); and, non-produc-

tive (a.k.a. non-process tine
and “lost tinme"). The key of
cour se, is to nmaximze the
producti ve, optimi ze the
ancillary, and ninimze the
non- producti ve. The latter

includes time spent on rework;
waiting for assist trade, job
assignment, nmaterial, equip-
ment/tool's, or paperwork; per-
forming work which is not
authorized or is in excess of
the selected industrial ro-
cess; and, those delays ich
are in tha direct control of
the worker. M ni m zation of
non- productive tine requires
accurately measuring it. iden-
tifying and quantifying the
true causes, inplenenting cost
ef fective inprovenment actions,

and neasurin their effect.
An ideal technique for accom
plishing this i? Wi th t he
per f or mances 0 results
oriented is Wrk sampl i ng
studi es. Ther ef or e, naval

Shi pyards have inplenented a
disciplined  program for work
sanpling Studies designed 10
maxi m ze productive tine.

299

-~y
&3

(4)

(5

3

HEazardous Yaste Reduwction.
cosibiy | [ abilities, and public
concern W th hazardous waste
(HW are escalating. Environ-
mental regul ations and HW dis-
posal altarnatives are grow ng
ever tighter. As with any
probl em HW nmust be attacked
at the source -- the indus-
trial processes where it is
gener at ed. Theref ore, the
naval  shi ﬁyard E community
has launched a major program
to mininmze HW genaration,
while maintaining enphasis on
ersonnel protectron and regu-
atory conpliance. Those pro-
cesses which generate HW are
bei ng studied with considera-
tion to procass nodification,

Material substitution, product
radesi gn, recycling or
recll amation, and inproved con-
trols.

NSRP Invol venent. The NSRP is
a proven source of ship repair
pl anni ng, per formance, ‘and
i mprovenent enhancemants, in-
cl udi ng i ndustrial rocess
i nprovenants, NAVS and
Naval  Shipyard support and
participation in the NSRP are
increasing, from Panel nenber-
ship to 8[’0] ect inplenent a-
tion. uget Sound Naval
Shi pyard actions to inmplenent
zone by stage concepts and

t echni ques are wall recog-
ni zed, NAVSEA and t he NSRP
Ship Producti on Comi tt ee.

al ong with MARAD and the
Shi pbuilder’s Council, jointly

sponsored the 1987 Nati onal
Shi pbui | di ng and Repai r
I ndustry Productivity |nprove-
ment Canpaign; efforts for the
1988 Canpalgn are underway.
Sinilar IJ, NAVSEA  and the
shi pyar ds are conducti ng
Visits to a variety of private
sector conpanies with  out-
standing reputations for pro-
ductivity management and im
provenent, and are a worki n([g
with other Navy/DoD/ Gover nmen
agencies and ths Institute of
I ndustrial Engineers.

Gai nshari ng. Gai nsharin

plans are a proven successfu

tool for notivating and recog-
nizing enployee i nvol venent
and  productivity jnprovement.

Productivity gainsharing plans
aré currently heing designed
and inplenentéd in naval ship-
yards.

Labor Standards. Because of

€ pivotal role of |abor
standards in accurate and re-
liable planning. control and



improvement funciions, HNAVSEA
and +the shipyaris ares piacing
increzssé emphasis on  sian-
dzr3s dJdeveloprent, applica-
tisn and mairntsnancs. for
sxample. the traditionai ship-
yard jargon of "should cost”
has bsen replaced with ‘“sian-
éard cost” to btetter refiect
these principles. NAVSEA and
shipyara IE managers, includ-
ing RADM Herne, visited
Peterson Builders., Incorpor-
ateéd tc see and 1learn a

successfully implemsnted Panel
Spr-g project on labor standard
develepment and application.

Qther current initiatives in-
clude inmplenentation of zone
g{i nci pl es and techni ques, use
project nmanagenent and
functional work teans, im
provement of work instruc-
tions, qual ity i mpr ovenent
prograns, recycl abl e packages
and rotable pools, and the

Mbdel Installations Program

.SUMMARY

Productive and conpetitive shipyard
operations require efficient and effec-
tive planning, performance/ control, and
i mprovenent . There are a nyriad of
principles, t echni ques, tools, and
variables which affect these three fun
dament al s and their i ndi vi dual
functi onal el enent s. Al nust be
systematical ly consi dered and i nto-
rated. _This paper has denonstrated
hat the industrial processes selected

and applied to perform the workload are
the commobn denom nat or. Fur t her nor e.

these processes are critical determ-
nants of test and resource effective-
ness. Industrial process nmanagenent.
cent[al, and inprovenent are therefore
vital  'to shipyard productivity and com

petitiveness. It is nost difficult to
manage that which cannot be neasured.
It is Gqually difficult to nmeasure that
VWich is not defined. The industri al
engi neering t echni ques of met hods
engi neering and work neasurement facili-
tate accurate, rﬁl iable definition and
measurement  Of the “information, dat a,
and re)sources. OI(ic.e.. . ingustrial
rocesses required for . shipyard opera-
Pi ons, The r%sul tant | SOPYR! PorRics
can then be integrated with shipyard
pl anning, performance, and inprovement
syst ems such as cost estimting,
Scheduling,  training, capital invest-
ment, and workforce planning, Naval Sea
Systems  Conmands and the Naval Shipyards
are |tnplvem3nt n system and variety of

Inka €s based on the principles
di scussed herein.
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