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ABSTRACT
Recent devel opnents in the ship

repair industry have focused attention
on the operation of the naval
shipyards. The loss of comercial
ship construction work to foreign
nations and the decllnln% comerci al
ship repair work market have resulted
in aggressive conpetition among private
shipyards for naval ship repaif work
The naval shipyards have cone under
increasing pressure and scrutiny to
become nore productive and cost
effective. his paper exam nes the
i mpact of these factors on the naval
shipyards, specifically with respect
to the industrial englneerlng
functions. The paper describes the
initiatives taken to revitalize
industrial engineering in the naval
shipyards and sunmmarizes sone of the
successes achieved in reducing costs.
The paper concludes with_a prognosis
for the future and describes efforts
to institutionalize the strengthened
role of industrial engineering.

[ NTRODUCTI ON

There are 8 naval shipyards, 4 on
each coast (considering Pearl Harbor
as a West Coast shipyard), |ocated as
shown. (Fig. 1) ALthou%h they al
share a comfon mission of repar and
overhaul of US Navy ships, each
shipyard has unique capabilities and
specific mssion assignnents.
Portsmouth and Mare Island perform
work principally on nuclear submarines;
Phi | adel phia does work on non-nucl ear
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surface ships, including the Service
Life Extension Pro raNI%SLEP) on
non-nucl ear aircraft carriers; Norfolk
and Puget Sound repair nuclear )
submarines and surface ships, including
nucl ear aircraft carriers; Charleston

works on nucl ear submarines and
surface conbatants, (excluding aircraft
carriers); Long Beach does work on
non-nuclear surface conbatants: and
Pear| Harbor repairs all ship classes
hormeported in Hawaii, Al though each
shipyard is unique, they all pride
themsel ves in delivering ships back to
the navy after repair and nodernization

in fighting trim and fully capable of
performng their assigned iission.
Quality of work has always been the

hal I mark of the navallsh|p¥ards. The
naval shipyards are vital to our
strategi ¢ defense. Mintenance of the
skilled labor core and shipyard
facilities are critical to our ability
to respond in time of national

mobi | ization as well as perform our
peace-tine nission.

BACKGROUND

) The naval shipyards have a |ong
history of serving the fleet: the

ol dest " shi pyard, rfolk, was
constructed prior to the Revolutionary
VWr; the newest, Long Beach, was
erected during World Var Il. Total
enpl oynent | evel s have varied with a
eak 1n 1943 of about 350,000 at the

hen 11 naval shipyards; currently

0gs



FIGURE 1:

NAVAL SHIPYARDS
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about 70,000 are enployed at the 8
shipyards. Up until the late 1960's,
the naval shipyards were involved in
shipbuilding as well as repair; today
their mssion is confined to the
overhaul, nodernization, and repair of
naval ships; all Shlﬁ construction
being performed by the private sector.

~ Organizationally, the nava
shipyards are a hol dover fromthe early
days” of the Industrial Revolution, when
the nmaster craftsmen were the dom nant
force in directing productive efforts
and in determning work methods. The
shops in a naval shipyard, organized

by trade, are to this day managed by
former mechanics who, denonstrating
proficiency in their craft, have been
promoted to the level of shop
superintendent, or shop master as the
position is still occasionally referred
to. Cultural change comes hafd in the
naval shipyards: the long standing
traditions of organizing work by trade
boundaries are not easily changed -
one reason why we have been slow to
adopt newer work methods, such as zone
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outfitting, Engineers have
traditionally béen cast in support
roles, called upon to resolve problens,
but not expected to play much of a role
in establishing productive )
efficiencies of determning optinum
work nethods. In fact, since
supervisory pay has historically been
tied to the size of the work unit,
there has been little incentive for
shop managers to look for nore
efficient nethods. Frequently, the
reward for being productive has been
the loss of resources in the form of
budget or manpower. Additionally, the
staggering nunber of constraining
rulés and reqgulations, particularly in
the personnel” managenent area, has
fostered a defeatiSt attitude with
resRect to change. 'Furthernore, the
enphasi s in naval shipyards has
historically been placed on neeting
schedul es, frequently at the expense
of cost efficiency.

| NDUSTRI AL ENGI NEERI NG |N THE NAVAL
SHI PYARDS

Industrial engineers are not new



to the naval shipyards. In 1946 the
Bureau of Ships issued a directive to
all the shipyards defining the
responsi bilities of the Reads. of
Departments and Divisions [1]. The

I ndustri al Englneerlng O ficer was
described as the Head-of the.
Managenent, Planning and Review
Division, responsible for conducting
studies and preparing reports for

shi pyard management, ~"in order to
inprove and sinplify organization,
administration, procedures, and =
utilization of manpower and facilities

t hroughout the Naval Shipyard". A
Pretty.broad charter, but without any
eeth’in it. Over the years the

organi zation becanme known as the
Managenent Engineering Office and they
stilT provide reports andsupport to
shipyard managers as well as staff .
support to the Shlpyard Commander in
broad areas with [iftle direct contro
over shgprard operations. The
Industrial Engineering identity has
gradual 'y disappeared and in recent .
ears, only the Production Engineering
visions of the sh|ﬁyards have had
much invol vement with” classical
Industrial Engineering functions, and
those nostly relegated to the
devel opment " of engi neered [ abor
standards and facilities devel opnent.

As early as 1950 a nakgr finding
of a study conducted by a Managenent
Enﬂlneerlng consul tant “firm was that
"the navy nust assenble a group of
trained industrial engineers and
appoint in the production shops
experienced worknen to devel op
standards of performance under the
techni cal guidance of industrial
engineers" "[2]. Although many of the
recomrendations of that study were
disregarded, the Navy did establish a
standards program Wwhich has survived
to this say albeit with limted
success in controlling shipyard costs
The reasons for the failure of the
standards program are varied; an
underlyln? cause is the conplexity and
variabilify of the ship repair
business. ~In addition, over the years
many of the standards have been eroded
through adjustnment for contingencies
projected growh, personal bias, or
sPeC|f|c problens, resulting in
standards which have reduced
credibilit
when cred

and effectiveness. Even
| e standards have been
devel oped, they na¥ or may not have
been accurately reflected in the job

estimates, whiCh in turn have been
frequently disregarded by those doing
the "work.

~In 1984 another study of the naval
shi pyards (along with other
industriall'y-funded activities of the
Navy) was conducted, this tine by

Coopers and Lybrand [3]. Once again

t
d

R
t

organization in al
op

f

o
costs,

area.
?enerally conceded b

e
t

hey found that the shipyards |acked a
irected cohesive industrial engineering
rogram Anpng their recomrendations
increase the size and invol venment
he shipyard industrial englneerln%T
] aspects of shipyard
erations". The inpact of this |
ar-reaching recomendation was diluted
other findings and recommendati ons
ch focused on fhe need to reduce
particularly in the overhead
As a result aItho%gh it was
shi
hat there were inadequate industrial
ngi neering resources in the shipyards,
hére was a w de spread perception that

of

we couldn't afford to increase the

anyt hi ng,

|
f
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ndustrial engineering staffs; that if
these staffs should be reduced
along with other overhead

areas. In fact, during 1985.

several shipyards did reduce the nunber
of people in_their Production
Engi neering Divisions, straining the
[imted industrial engineering resources
to an even greater extent.

Fort unat el during the sanme tine
frame (1985) SEA headquarters support
for and understanding of the inportant
role which industrial engineers could
play in inproving shipyard efficiency
was” increasing. Under “the |eadership
of the newy ‘appointed Deputy Commander
for Industrial and Facility Managenent,
RADM Roger Horne, additional inpetus was
given t0 enhancing the role of industrial
engineering in the naval shipyards.
Largely due to his personal interest and
gui dance, the stage was set to _
revitalize the industrial engineering
function with the ultimte o gectlve
of brlnglng down shipyard costs. )
During this time period, it was becom ng
increasingly clear that the naval
shi pyards woul d have to reduce costs.
Shipyards in the private sector were
increasingly dependent upon Navy work,
and as a result, were steﬁp|ng up therr
efforts to get a larger share of the.
Navy workload. A decision was nmade in

the-1984-85 time frame to conﬁete some
ship availabilities between the public
and-private sectors. A decision-was

al so made to reduce the 1987 ship

mai nt enance budget for the naval ]

shi pyards by $500 million while keeping
the workl oad constant, a 17 percent gain
in productivity. At this time also, the
federal deficit was getting increased
visibility and interést - all factors
which clearly showed the need for

i nproved efficiency in the naval

shi pyards.

THE PLAN OF ACTION

~In Jate 1985 RADM Horne asked that
we identify the actions necessary to
devel op_a strong and effective
industrial engineering function in the
naval shi pyards.

n nunber
uncti onal

pyard managers



In order to answer his request, a group
of the shipyard Production Engineering
managers was assenbled for a two day
brain-stornming session. The result "was
a one hour brief to the Admiral, during
which the follow ng points were made;

) 1% The industrial engineering
function should remain within the
Production Departnents of the shipyards
since the primary focus of industrial
englneerlng i mprovement efforts is
wifh the production systems and
processes.

] ~2) In order to develop the
industrial "engineering role, many of
the ancillary functions being performnmed
by the Production Engineering groups
such as equi prent maintenance Support,
tool engineering, manufacturing

engi neering, design of industrial

support equi pnent, rigging engineering,
angpotherg ghould beg?ea%sigged or J
m ni m zed.

] - 3) Additional industrial
en% neering resources wll be required
- both from reassignment of personnel
fromwithin the shipyards as well as
recruitment of engineering talent from
outside the shipyards

4) Existing resources need to
be better utilized, through |everaging
of engineers as project team |eaders,
better training of ‘engineers and
technicians, and bettér screening and
prioritization of work.

5),Sh|Q¥ard managenent needs
to be "sensitized" to therole and
potential for industrial engineering
In nmeeting the challenge to reduce
costs and become nore efficient in
doing work.

6) NAVSEA headquarters needs
to be nore supportive and provide
stronger |eadership of industrial
engineering than it has in the past.

The reaction from RADM Horne was
generally favorable to the grouEs
recomendations and we were tasked to
"make it happen".

| MPLEMENTATI ON OF THE PLAN

One of the first things we did was
|argely synbolic, although verY
inportant; that was to change the name
of our organization in NAVSEA from the
Facilities and Equi pment Division, to
the Industrial Engineering and Planning
Division. Sinultaneously,” we
reorgani zed by establishing two
principal subdivisions or “offices"
one for industrial engineering and the
other for capital investments; each
headed by a senior |evel manager
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In addition, we transferred people into
the industrial engineering branch, .
graduaIIY increasing the staffing to its
current level of four engineers and four
t echni ci ans.

Early in 1983 a group had been
established which gained stature and
inportance as a result of the renewed
enphasis on industrial engineering. The
Eroup, Called the NAVSEA Tndustrial

ngi neering Steering Group, or "N ESG,
was conprised of the shipyard Production
Engineering Division Directors and the
Difector of the then Facilities and

Equi prent Division of NAVSEA. The.
Purpose of this group was to facilitate

he transfer of Information among the
shipyard Production Engineers and NAVSEA
as well as to provide a forumto discuss
?ollgy i ssues of comon concern.

nitially, despite the nane of the group
most of the issues discussed were not

related to industrial engineering: they
primarily focused on facilities and
equi pment i ssues.

When the industrial en |neer|n§
chall enge was recognized in late 1985,
the NTESG was a natural vehicle to use
in developing a strategy and action plan
for the enhancenent of industrial
engineering. During a Decenber 1985
NI ESG nmeeting at Charleston Naval
Shipyard, the NIESG was briefed on the
resentation made to RADM Horne and his
avorable reaction. At the following
meeting, in April 1986, in Monterey
California, the group discussed plans
and progress being made at the
i ndividual shipyards to execute the
recommendat i ons approved by raomHor ne.
V¢ discovered that many of the
Production Engineers were having
dlfflculty in getting shipyard
managenent support for some of the
initratives that they were attenPtlng
such as the reassignment of functions.
A RADM Horne policy letter had been
signed out in March 1986 to help overcome
the obstacle, but little inpact had been
observed in April [4]. The March letter
reiterated t he need for "naval shipyards
to beconme nore cost effective and
pointed out that investnent in
Industrial engineering resources should
yield favorabl'e returns. Shipyards were
strongly encouraged to increase their

capability in the industrial engineering
area.

] 1986 was a bu%y ¥ear for everyone
involved in the industrial engineering

n
enhancement efforts. At NAVS
headquarters we began numerous
initiatives to foster and encourage
expansion of the function in the naval
shipyards. One of the problens
identified early on was a lack of
shi pyard managenent understanding of the
industrial engineering function.



Several concurrent actionswere
undertaken to address thisconcern. A
contract was established with a

prom nent consultant to teach an
Introductory industrial engineering
course, aimed at Production Departnent
managers who had received little
previous exposure to the subject. To
date, this course has been presented
10 tines, at seven of the e|ght nava
shi pyards, and at NAVSEA headquarters.
The success of this endeavor has been
confirmed by an increasing demand on

the part of production shop managers
for iIndustrial engineering support.
In August 1986 the N ESG nembers

paid a visit to the headquarters of

the Institute of Industrial Engineers
(I'E) in Atlanta, Georgia to discuss
ways in which the I1E could help to
support our efforts. One outcone of
the visit was that in October 1986 a
Seni or Manager from || E addressed the
shipyard production officers during a
meeting at Mare Island Naval Shi Yarm
and described some of the favorable
results being achieved in private
industry through the application of

i ndustrial engineering techniques.

I ndustrial engineering has continued to
be an agenda topic for the Production
O ficers in each of their neetings held
since COctober 1986, resulting in

i ncreased awareness of the potentia
benefits to be achieved through the use

of industrial engineers, and suPport on
their part for hrring additiona
i ndustrial engineers.

In Septenber 1986, the N ESG net
in Sturgeon Bay, Wsconsin and visited
Pet erson Shi pbuil ders to observe the
positive results being achieved by
their aggressive industrial engineering
efforts Including active participation
in SP-8. RADM Horne attended the two
day meeting and shared with the group
his vision of what industria
engi neering shoul d enconpass in the
naval shipyards; ranging from
devel opment of an overhaul strategy to
the analysis of high cost jobs to
effect inprovenents.

A significant outcome of the
Sept ember meeting was the establishment
of a subconmittee tasked to define the

i deal naval shipyard industria
englneerlng system and to address short
and long term inplenmentation strategies.

The final report of the subconmittee
was issued in August 1987 [5].

Several of the findings and
recommendati ons contained therein were
significant and will discussed in nore
detail later in this paper.

Also during 1986 a program was
initiated for the NTESG to visit
private industry corporations
recogni zed for their active industria
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engi neering prograns and achi evenents.
Compani es visited to date include Dana
Corporation, Caterpillar Tractor, 3M
Corporation, Rockwell International

and the Quonset Point Division of
Electric Boat. These visits have proven
especial |y beneficial in helping to
identify industrial engineering

techni ques which are effective in the
private sector and which can be adopted
to the public sector. Caterpillar
Tractor for exanple, has recently gone
through an adjustment period of dealing
with a new conpetitor, requiring cost

reductions. The approach-they used in
identifvin? potential efficiencies has
direct applicability to the nava

shi pyar ds. In sone cases these visits

have resulted in a continuing dialog
between our shipyard industria

engi neering managers with their privat
sector counterparts, to their nutual
benefit.

During 1986 a fornal

wor k sanpling
program was established at

the nava

shi pyar ds. In Nhg 1986 NAVSEA tasked
the shipyards to %?in conducting the
studies and provi ded guidance with

respect to the measuring of productive,
ancillary, and non-productive activities
[6]. The purpose of these studies which
are to be conducted at |east quarterly,
are two-fold. First they can provide
statistically reliable data to identify
probl em areas where corrective action
will be cost effective. Secondly, work
sampling studies provide shipyard
management with information and
indicators on productive levels and
effectiveness of actions taken. NAVSEA
has established a corporate objective

of inmproving shipyard worker
productivity by 20% - the work san?ling
studies results are an indicator of the
success achieved in neeting that goal

Finally in 1986, the Industria
Engi neering and Pl anning Division becane
activelr involved in the Nationa
Shi pbui I di ng Research Program (NSRP).
The Division Director is designated as
RADM Horne's representative to both the
Ship Production Committee and the
Executive Control Board of the NSRP,
and the Division also admnisters a
portion the NAVSEA funds provided to
support the NSRP.

The hoped-for gains to be achieved

through this active involvenment in the
NSRP include continuation of the
devel opment of shipbuilding and ship

repair technol ogies generally fostered
by the NSRP, as well as providing a
vehicle for the interchange of -
information between the private and
public shipyard conmunities in various
areas of common interest, including

i ndustrial engineering.



| NCREASING THE VISIBILITY OF
I NDUSTRI AL ENG NEERI NG

During 1987 the tenpo picked up.
In January 1987 the shipyard conmanders
were briefed on several industrial
engi neering topics, including the
potential for effecting cost-savings
through the application of industrral
engineering resources, and the
i mportant issue of hazardous waste
mnimzation to be achieved through
anal ysis of industrial processes.
Follow on briefings in these and other
industrial engineering initiatives have
been given at each of the shipyard

commanders conferences since. These
briefings were successful in building
support for the industrial engineerin

revitalization efforts and facilitate
the achievenent of two of the
reconmmendations made by the Production
Engi neering Managers. -Additional

st affin% was provided during 1987 and
some suboptinal functions were
reassigned within the shipyards.

Concurrently, an effort was nade
to sensitize the shipyard commanders
of the future. A briefing was
presented to the Engineering Duty
Oficers attending a seven week Basic
Course at the Englineering Duty Oficer

School at Mare Island Naval Shipyard
in January 1987, and has been repeated
during each session of the course

since that time: four times per year.
Finally, other shipyard managers,
particularly those in the Production
departrments, have also been briefed
on industrial engineering applications
in the naval shipyards in order to
build a consensus of support for the
efforts being undertaken.

In addition to increasing
staffing, the Production Engineering
Divisions within nmany of the shipyards
reorgani zed and established Industrial
Engi neering Branches to give added
visibility to the function. Personnel
in these Branches were charged to
conduct methods and process anal yses,
and to identify potential areas of cost
savings. Several of the shipyards set
targets for their engineers of 5 tines
therr salaries in savings to be
i dentified each year. ddi tionally,
industrial engineers were assigned to
work directly in the Production Shops,
using industrial engineering techniques
to analyze problem areas and devel op
recommendations for inprovenents to
| ower costs. The results of these
efforts have been inpressive and wll
be described later.

In mid 1987 NAVSEA issued a
corporate business plan for the naval
shipyards [7]. Specific reference to
enhancing the industrial engineering

5A-6

functions was as foll ows:

"More enphasis needs to be
given to and by the industrial
engi neering functions to continuously
seek ways of inproving work processes
to optimze resource effectiveness,
reduce the volunme/toxicity of hazardous
waste generation, reduce incidents of
rework and generally inprove the output
of the mechanic....”

i Furthernore, application of
industrial engineering techniques and
resources is an-inherent part of many
of the goals and objectives in the plan.

The shipyards responded by
devel opi n% their own business plans
showing the actions to be taken to nmeet
the targets established by NAVSEA
including the enhancenent of industrial
engineering. In order to assure the
desired level of attention on industrial
en%i neeri n? functions, NAVSEA
subsequently tasked the shipyards to
develop a specific strategic plan for
increasing their industrial engineering
efforts wth the ultimte objective of
reducing costs and within the context
of ten specific target areas [8].

A related issue also addressed by
the NAVSEA corporate business plan is
in the area of capital investnents.

Shi pyards were tasked to take steps to

ensure optimum use of their linmted
investment funds, based on econonic
anal yses of their projects. M ninum

acceptable thresholds of 15% internal
rate of return, and 7 year payback were
established. NAVSEA issued instructions
for the performance of econonmic anal yses
to assure consistency and credibility

of these calculations 191. Shipyards
were notified that they would have to
defend their savings projections and
show how and where they were effected
through budget reductions. Industrial
engi neering analysis of capital

i nvestment projects were thereby

enphasi zed and in fact, required for
successful project devel opnent.

SUBCOMM TTEE REPORT

The report of the subcommittee

established by the NIESG referred to
earlier in this paper, was issued in
August 1987. The recommendations of
the subconmittee were focused in five
areas: organization, training, marketing
plan, resources, and applications.

The principal organizational

recomrendation was that the Production
Engl neering Division be renanmed the
I ndustrial Engineering Division, still
|ocated in the Production Departnent,
but with primary nmission and objectives
oriented around industrial engineering



functions and organized to support
those functions. Earlier this year
in January 1988, NAVSEA fornalized this
recommendation by issuing specific
gui dance to the shipyards directing
the redesignation of Production

Engi neering as the Industrial

Engi neering Division.

The second area of subcommittee
concern; training, was addressed by
short-term (1-6 nonths), nid-term
(6-18 nonths), and |ong term
recommendations. Short term
recomrendati ons included interna
shipyard industrial engineering
training and shipyard participation
at Il E conferences. Although there
has been some increase in shipyard
activity in these areas, the
subcomm ttee recommendations have not
been fully net. term
recommendati ons included conducting
| E workshops with custoners and
utilization of outside training
resources such as SP-8 and the Arny
Management Engi neering Training
Activity ( A). To date these
resources have not been used as nuch
as we would I|ike, although sone
shi pyards have AMETA qualified
instructors to provide this training
[ ocalldy. The long term reconmendations
i nclude the devel opment of a IE
training curriculum by NAVSEA and
institutionalization of IE training
in shlpyard apprentice, supervisory,

and officer training programs. Qur
principal focus to date has been on
officer training, as discussed earlier

We in NAVSEA are however pursuing the
establishment of additional training
designed to refresh and enhance
specific skills of our engineers and
techni ci ans.

The sub committee feld that an
aggressive marketing plan would
significantly enhance the chances of
success of the industrial engineering
organi zation. About half of ‘the
shlpﬁards have devel oped such a plan
and have been successful in building
custoner support through the use of
briefings, presentations, and
publicity in the shipyard newsletter.
The other shipyards are gradually
moving in this direction.

Resource recomendations were of
two types; the more efficient
utilization of existing resources,
and the aggressive recruitnment of
additional resources. Steps have been
taken at all eight shipyards in both
these areas, but we consider that
continuing attention and efforts wll
be required to assure optinum resource
use.

Finally, the subcomittee
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concluded that inplenentation of the
recomendations in the areas described
above would result in the successfu
application of IE principles in

ac ieving real cost savings. Their
recommendati on was that each shipyard
devel op and inplement a strategic plan
to assure continued inprovenment and
achievenent of results. As discussed
earlier, NAVSEA subsequentlﬁ i ssued
specific direction to the shipyards
with respect to the devel opment of

such a plan.

RESULTS

~ Up to this point, the content of
this paper has been largely descriptive
of the initiatives taken to strengthen
the industrial engineer's role. This
was not however considered to be an end
unto itself, the real underlying
objective of all this effort was to
achieve cost reductions. Although many
of the actions taken are long term and
will only show results over the |ong
term there have been inprovenents
which we feel confirmthat we are on
the right track.

Such things as the consolidation
of tank watches fromup to 6 people to
1 person; the use of ultrasonic
cleaning vice manual cleaning for
certain valve conmponents; in place air
flask seal testin% vice removing the
flasks fromthe ship and transporting
themto the inside machine shops;
elimnation of 55,000 gallons of
industrial waste water through the use
of an inproved ventilation air scrubber
design; are all exanples of inprovenments
that have been identified as a result
of our renewed reliance on industria
engi neers. The savings from the four
exanples cited above are estimted
in excess of one nillion dollars per
year and these are a small percentage
of the successes we are recording.
Industrial engineers are also playin
an active role in adopting the use o
zone outfitting techniques at some of
our shipyards. Projected savings
resulting from this innovative aggroach
to ship repair are in excess of $500, 000
per ship. Adaptation of techniques and
technol ogies from other industrial
applications have yielded additiona

savings. The use of enzyme/bacteria
culture for cleanlng of sanitary tasks,
previously cleaned by manual [abor;

expanded use of swaged marine fittings
in certain piping systems, are but two
more exanples of the progress we are
maki ng

Success breeds success, and as
ositive results are being recorded
y our industrial engineers, the
ent husi asm and support for increasing
the nunbers of industrial engineers



has been growing. W feel that it is
vital to the success of our efforts
to publicize the good things being
done by industrial engineers in the
shipyards. To this end, earlier this
ear, , in March, we held an Industria
ngi neering Synposium in Washington
DC, inviting papers from naval

shipyard industrial engineering
personnel. The two day symposium
I ncluded 12 papers on topics ranging

from successful hazardous waste
mnimzation efforts, to the use of
group technology as a means of

i nproving productivity.

Seni or headquarters and shipyard
menagers, including shigyard commander s
as well as menbers of SP-8, were
invited to attend, and the large turn
out confirmed the level of interest
in these industrial engineering topic
areas. W plan on holding synposi a
of this kind on a yearly basis as a
means of providing continuing
visibility and rernforcement to the
efforts of our young engineers and
t echni ci ans.

THE FUTURE

Where do we
we continue to bui
achi eved from our efforts to date?
Most importantly, how can we
institutionalize the use of industria
engi neering resources and techniques
so that it becones an inherent part of
the way of doing business at the nava
shipyards, and does not |anguish from
lack” of interest as has occurred in
the past? As stated previously,
successes breed success. It is
important to continue to highlight
the real productivity inprovenents
that are being identified and achieved
through the efforts of the shipyard
industrial engineering community. It
is also inportant that we establish
a process by which advances achieved
at one shipyard can be shared with the
other shipyards. To this end, the
Nl ESG established a subcommittee at
the January 1988 neeting at
Phi | adel phia Naval Shipyard; tasked to
investigate the sharing of information
and devel op recommendations as to the
nost effective means of achieving this
The results of this study will be
avai l abl e before the NSRF synposium
and will be reported at that tine.

o from here? How do
d the nonentum

W recognize that it takes time to
institute change. W are trying to
modify a culture and mind-set which
has devel oped over many years in the
naval shipyards. Not until an
entirely new set of managers who have
grown up with the idea or the )
Importance of industrial engineering
are in place, can we truly expect
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full acceptance of the role of
industrial engineering in the nava
shipyards. Qur shipyard mlitary and

production shop nenagers are a product
of their environment, which has not
fully recognized the advantages to be
realized through the use of 1ndustria
engi neering resources and techniques
In fact, our industrial engineers
thenmsel ves are not having an easy tine
breaking out of the sterotype they
have been cast in. Many of our
engineers still think of thenselves

as waterfront problem solvers and
devel opers of engineered standards

We nust continue to focus on providing

training, both for orientation of our
managers, and for skills devel opnent of
our industrial engineers. Finally, we

nust continue to develop our ties with
our counterparts in private industry,
through involverment in I1E and SP-8,
and visits to private industry |eading
conpani es.

There are stil
opportunities for our industria
engineering efforts. Areas that we are
| ooking forward to increasing
i nvol venent include design for
production and industrial planning.

Qur ship designs have rarely given
adequate consideration to

mai ntainability - our industrial

engi neers have the necessar% skills to
identify changes which can be made in
ship design to inmprove access and
repairability, wthout conpromising

the system technical requirenents.

It is becomng |ncreaSJngIK appar ent
that investnments nmade in the planning
ﬁhase of ship availabilities yield

igh returns in the nore efficient
execution of work. Qur industrial
engineers need to assure a nore
roactive role in the plannin

unction. Finally, industria _
engi neers nust become nore involved in
the strategic planning of our shipyards
Deci sions concerning trade mix, work
sequenci ng, and other overhaul strategy
i ssues have historically been made b
managers based on their best intuition
and have been frequently driven by
wor kf orce considerations. W need to
manage our workforce to support our
strategy rather than vice versa.
Industrial engineering techniques
shoul d provide shipyard management with
the information they need to make these
strategic decisions.

SUMVARY

many untapFed

In conclusion, we are in the midst
of exciting and demanding tinmes at our
shi pyards. Increasing attention on
reducing cost and conpetitiveness is
here to stay. W have enbarked on a
process to 1ncrease and enhance our
industrial engineering resources as
one way to deal with these issues. W



have come a |ong ways fromthe days
when industrial engineers were
primarily used for work measurenent
and the devel opnent of standards. W
have a long ways to go before we nake
full use of this valuable resource. |
have a vision of the day when our nava
shipyards are recogni zed as the
standards for efficient and effective
accompl i shments of ship repair and
moderni zation. M vision has the
industrial engineers as an inherent
part of the shipyard managenent
process, continuously striving for
Inprovenent, and continuously
achieving results.
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