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EXECUTI VE SUMVARY

This report provides the results of interviews with and
questionnaires returned from various shipyards, ship design
agents and supervisors of shipbuilding who were asked to identify
produci bility inhibitors in NavSea standard ship design practic-
es. The responses addressed a broader spectrum which included
USN ship acquisition policies and practices and ship specifica-
tion language in addition to the standard draw ngs, design data
sheets and other docunments which establish requirenents which
must be followed during the detailed design and ship construction
processes.

Based upon the data collected, it is concluded that the mgjor
I nprovenents in inproving the producibility of USN ships wll
cone from maki ng changes in ship design and acquisition policies,
including those which will facilitate the use of the nmobst current
requi renment docunentation when appropriate.

However, it is also clear that significant cost reductions are
possi bl e through many of the specific recomendations that are
docunmented in this report.

Each of the recomendations in this report includes the
specific wording or other changes that will acconplish the
reconmended change, so that inplenmentation should be able to be
acconplished with a mninumof extra effort. It is presumed that
NavSea wi |l convene a panel of design engineers to evaluate each
of the recommendation and to initiate action to inplement those
with which there is agreenent.

However, several of the recommendations will require changes
of such magnitude that they nay not be met with inmmedi ate agree-
ment within NavSea. For these, it is recomended that a joint
NavSea-industry team be established to further evaluate the
proposed changes. |f there is disagreement or nisunderstanding
about the reasons behind engineering requirenments, a joint team
shoul d be able to address the rationale behind the requirenents
and cone to agreement on how to acconplish the desired intent in
the nost productive manner.



BACKGROUND

NavSea has taken a number of steps-in recent years to identify
those elenments of the total ship acquisition process which
contribute to unnecessarily high ship acquisition costs. Feed-
back received from many sources has indicating numerous possibil-
ities for making changes to existing required design practices,
but few of these recommendati ons have been inplenented. A mgjor
reason for this is the lack of data to support the desirability
of nost of the recommendations that have been made. Recommenda-
tions made by one shipyard are not necessarily agreed to by other
shi pyards, leaving the NavSea design managers w thout confidence
in the effectiveness of making the change that has been proposed.
One of the purposes of this project was to identify reconmenda-
tions with which numerous shipyards would concur.

Even if recomendations are accepted and inplenmented in one
ship class, the inprovenents are not likely to be used in other
ship classes unless the changes are nade to standard draw ngs and
ot her docunentation which control the design process wthin
NavSea and in the shipyards.

APPROACH
Aut hori zation

I medi ately follow ng receipt of authorization to proceed
on this project, the Project Manager met with officials in NavSea
who have responsibility for the design requirements and for the
application of these requirenments to commercial shipyards which
are building ships for the U S. Navy. These officials gave
authority to the teamto contact personnel in NavSea, the Super-
visors of Shipbuilding and the individual shipyards involved in
ongoi ng shipbuilding prograns to obtain the data necessary to
acconplish this project.

Data Acquisition
An initial exploratory visit was made to one shipyard and
Supervisor’'s office, to evaluate the nost effective way to carry
out the data acquisition task. Based on these visits, a ques-
tionnaire was devel oped and distributed to shipyards, supervisors



and design agents, with primary enphasis on those who participate
in SP-4. A copy of the questionnaire is shown in|[Figure 1. | One
of the organi zations which participated in the study recommended
sone changes to the questionnaire. The revised questionnaire was
used when contacting the few organi zations that were not included
in the original distribution. The revised questionnaire i s shown
in|Figure 2.

About half of the organizations contacted responded to the
questionnaires. Those that did respond provi ded many excel | ent
recommendations. After collating the recommendations, two team
menbers visited each of the activities that had responded, to
talk directly with the individuals who had subm tted suggestions
and di scuss their suggestions in detail and to review the com
ments of other organizations. At one shipyard the team nenbers
had the opportunity to meet with a nunber of design engi neers at
one tine and brainstormwi th them using the suggestions of other
shipyards as a catalyst. The team nmenbers also had the opportu-
nity to neet with menbers of the cost estimating organi zation of
one shipyard, from whom nunmerous suggestions for reducing the
cost of naval ship acquisition progranms were obtained.

Data Anal ysis

Each of the producibility inhibitors identified on a
questionnaire or fromneeting with the design engineers, cost
estimators and production engineers of the organizations contact-
ed was reviewed by team nenbers. The docunments referenced were
obt ai ned and reviewed. The suggestions received were nodified as
necessary to be nore specific or to clarify their content. Each
of the recomrendations received was witten up in a standard
format. Each one was classified by content and uniquely identi-
fied through the use of an Itemidentifier. The Itemidentifier
was an al pha-nuneric conbination; the al phabetic character
relating to the subject matter and the nunber used to differenti-
ate one Item from another. The Appendi x contains all of the
[tems in the format in which they were witten up



QUESTI ONNAI RE_RELATING TO | DENTI FI CATI ON OF
PRODUCIBILITY INH BITORS IN NAvSEA STANDARD DESI GN PRACTI CES

PRACTI CE TO BE MO FIED _ .

please be specific: giving nunber and title of a Standard draw ng, page
or paragraph of a document, etc., plus narrative description of the current
requirenent.

PROPOSED MODI FI CATI ON _
How shoul d the standard practice be changed?

PROPOSED BENEFI TS . o o .
I'n addition to a narrative description, please indicate the esttited

magni tude of non-recurring cost to inPlement the change and the net savings in
recurring cost on one ship:

NOn- Recurring COSt Recurring Cost Saving on One ship
smal | smal |
[ Mbder at e Mbder at e
Lar ge Lar ge
H STORY

Has this modification been proposed before? Yes No (Crcle one)
If Yes, what was the reason it was not inplenented, or was inplemented on only
one progranf

APPROVAL PROCESS
If the process for approving proposed producibility Changes has been too cum
bersome to be effective, how can that process be inproved?

Nane Tel Conpany

Fiqure 1.



QUESTI ONNAI RE_RELATI NG To | DENTI FI CATI ON OF
PRODUCI BI LI TY | NHI BI TORS | N NAVSEA STANDARD DESI GN PRACTI CES

PROBLEM | DENTI FI CATI ON: (Qptional. Use e as required to clarify problem

PRACTI CE TO BE MODI FI ED

Pl ease be specific; giving nunber and title of a standard draw ng, page
or paragraph of a document, etc., plus narrative description of the current
rlqui &emant. Attach “Is-Was" sanples if available. Check [] if sanple(s) in-
cl uded.

PROPOSED MODI FI CATI ON _
How shoul d the standard practice be changed?

PROPOSED BENEFI TS

In addition to a narrative description, please indicate the estimated
magni tude of non-recurring cost to inplement the change and the net savings in
recurring cost on ONE ship:

Non- Recurring Cost Recurring Cost Saving Savi ngs Expected In
smal | (<10K) smal | Desi gn NH Cost s
Mderate (1K - 100K) Moder at e Material Costs
Large ( >10K) Large Fabrication M Costs

Rework M/ M

H STORY

Has this nodification been proposed before? Yes No (Gircle one)

If Yes, what was the reason it was not inplenented, or was inplemented on only
one progranf

APPROVAL P . o
If the process for approving proposed producibility changes has been too cum

bersome to be effective, how can that process be inproved?

Name Tel Conmpany

Figure 2.



Cost Anal ysi s

Since the original questionnaire asked only for costs to be
defined as “Small”, “Mderate” or “Large”, and the vast majority
of responses were submtted on those questionnaires_the team had
to go back to the shipyards, either during the visits or by
phone, to obtain nore specific estimates of the costs. The
results were not particularly satisfying, since nost of the
recommendati ons involved efforts which are below the Ievel at
which costs are estimated and actual costs are collected. Thus
most of the cost estimates given on the forns in the Appendix are
inonly the generic form \Were quantitative cost figures are
given, they nust be taken as order of nagnitude val ues. \Were
specific details were provided for the cost estinmates_they are
descri bed.

FI NDI NGS

The detailed findings fromthis project are given as individu-
al items listed in the Appendix. Al itens received fromthe
shi pyards and Supshi ps offices have been included. The itens are
| abel | ed by subject matter and listed in al phabetic order as
follows, to nake it sinpler to locate itens in the Appendix:

A - Arrangenents

AP- Acquisition Policy

E - Electrical/ El ectronics
EP - Equi pnent Procurenent

G - Ceneral

M - Mechani cal

OF - CQutfitting

P - Piping

S - Structure

T - Testing

The items range from being quite general to being extrenely
specific. The cost savings range from broad estimates with
little more than rough opinions as substantiation to nore specif-
Ic estimates that are based upon internal data of sone shipyards.
The cost savings of sonme are relatively small, but others are
very significant. A summary of the findings in each subject area
follows.



Summary of Findings

Arrangements - Two itens relating directly to Arrangenent
drawi ngs were received. The nore significant addresses the need
for NavSea contract drawings to include the |ayout of distribut-
ive systens on arrangenent drawings. It is not clear whether
t hese systens are ignored or neglected during the contract design
process or whether these details are considered uninportant. The
shipyards find that there frequently is inadequate volume in a
space when they lay out the equipnent, making it appear that the
di stributed systems were not considered adequately, if at all,
during the arrangenent effort.

Acquisition Policy - Eight of the items identified by the
shi pyards addressed issues that were not directly related to
NavSea ship design practices, which were the subject of this
effort. However, the comments did relate directly to specifica-
tions and other requirenents of the acquisition process that
heavily inpact the engineering efforts in shipyards, so they have
been included under the heading of Acquisition Policy. NavSea
desi gn personnel have direct control or strong influence on each
of the itens included.

Electrical /Electronics - Twelve itens concerning electri-
cal and electronic issues were received, nine of which addressed
specific requirenments of DOD STD 2003, “Electric Plant Standard
Met hods”. The overall conclusion is that this document should be
revised. A neeting of electrical designers and production
supervisors with NavSea and SupShi ps personnel ~ to consider the
encl osed recommendations and others that would surely be includ-
ed, is strongly recommended, in order that the docunent can be

updated as soon as possible.

Equi pment Procurenent - Nunerous suggestions which
addressed the procurenent of equi pnent were received. |In many
cases, the use of commercial narine equipnent. was recommended in
repl acement of M L-SPEC equi pment, in those areas of the ship,
such as shops, that are conmon to commercial ships. The recom



mendations for related equipnent were included on a single sheet,
rather than as individual itens. Two ILS itens were included
under this heading.

General - The comments under this heading address
various aspects of the currency of standard documents, the
processes by which changes to the docunents are approved, the
accuracy of design information provided, etc. The use of exces-
sive nunbers of Contract Drawings was cited by several sources as
a major deterrent to efforts by the shipyards to make the design
changes necessary to yield arrangenents that could be constructed
for fewer manhours with no decrease in functionality. It is well
recogni zed within as well as outside the NavSea desi gn communi -
ty, that updating of standard and type draw ngs should be given
high priority.

Recommendati on: A system by which the Navy can replace an
exi sting NavSea standard drawming with a drawi ng that has been
produced in a shipyard and proven to yield a satisfactory product
wth |ess productive effort, needs to be developed. This re-
quires that NavSea design engineers know what is going on in the
shipyards, are willing to accept changes when appropriate, are
able to take steps to quickly and easily convert the shipyard
drawing to a standard NavSea docunment and get it issued to the
field for application to existing prograns.

Mechani cal - T™W i tens address areas where equi pnent or
systens bought to commercial design requirenents, rather than to
NavSea or Mlitary Standards, are considered suitable for mli-
tary ships. A third relates to bolt hole clearance requirenments
and results froma case in which the reconmended procedure was
approved, but only for the instant case.

Qutfitting - One of the two items under this heading
relates to the standard design of watertight doors and the other
to the standard design for lifelines and liferails. Stronger
door frames and better nechanical fittings on doors will result
in nmuch less rework than is currently being experienced. Exist-



ing standards from other countries are recomended for consider-
ation. Conversion of the USN |ifeline dinmensional standards to
the international standards approved by the USCG is |ong overdue.

Piping - Four of the eleven piping related items refer to
recommended changes to M L-STD 1627 and three to M L-STD 278.
Three others reconmend specific designs that could becone NavSea
standard draw ngs.

The requirements in ML-STD 1627 that related to ovality
of bent pipe and wall thinning were nentioned by each of the
shipyards that were contacted. It is obvious that this is a real
probl em that needs to be addressed ASAP with an intent to nake
the changes that are necessary. Reference (1) addresses these
probl ens anong others, the solutions of which will lead to
significant reductions in manhours for pipe manufacturing.

Structures -Twenty one itenms submtted on matters
relating to structures are included in the report. These range
from specific weld details to design nethods. An item concerning
Met al - spraying for corrosion control was included under this
headi ng.

Testing - The final group of items, four in nunber,
concern various issues relating to testing. Rather than include
these with the types of systens to which the testing rel ated,

t hey have been included in a section of their own for enphasis.
The manhours spent in quality assurance, of which testing is a
part, can be mnimzed by proper selection of the tests to be
made.

CONCLUSI ON

The overall conclusion fromthis project is that there are
many steps which NavSea can take to inprove the producibility,
t hus reduce the construction cost, of the U S Navy's ships.
Most of them can be applied to conbatants as well as auxiliaries.
The cost savings from sonme of the individual recomendations are
relatively smal|l conpared to the total cost of construction of a



ship. However, the conbined savings from many small changes w ||
add up to a very significant total saving.

The shipyards contacted responded very positively to this
effort. The recomrendati ons, made by various yards, to have a
joint meeting of know edgeabl e governnent personnel and shipyard
personnel for the purpose of jointly review ng the documents
whi ch nost strongly influence some engineering specialty, are
strongly endorsed by the authors.

As noted earlier, the shipyards also identified numerous areas
of the Acquisition Process which, if changed, would result in
significant reductions in acquisition costs. Al though many of
these recommendations are not directly related to specific NavSea
Standard Design Practices, they have been included in the Appen-

dix as “AP” [for Acquisition Policy) itens. Addressing the

problens identified in these itens will have an additiona
significant reduction in the manhours expended by shipyards to
build USN ships and will result in superior quality, as well.

REFERENCE

L O Keefe, Patrick G, “Time To Overhaul Mrine Pipe Fabrica-
tion Technol ogy”; DDG 51 Synposium Bath; M 1992
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| TEM A-1

NAVSEA STANDARD DESI GN PRACTICE: Contract Draw ngs of Electronic
Space Arrangenents

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT:  NAVSEA does not consistently use find
nunmbers with a corresponding equipment |ist on Contract
Arrangement Drawings. Instead, the noun name and equi pnent
description is shown directly on the Contract Arrangenent
Drawing. The draw ng becones very cluttered and confusing to
use. NAVSEA Drawi ng 802-6215139, Radio.Central, is an exanple.

PROPCSED SOLUTI ON: Label each equi pnent on an Arrangenent
drawing with a find nunber and | evel code. On a sheet of the
same drawi ng, provide an equipnment list in find nunber order
that gives the nomenclature and any other necessary description
of the equi pnment.

ESTI MATED COST | MPACT

RECURRI NG COST SAVINGS: The savings in time for production
planning and in usiqg a less cluttered drawings are estimated to
save a mni mum of 20manhours of production |abor, about $700a
drawing. For 20 such draw ngs, a savings of $14000 woul d be
achi eved.

NON- RECURRI NG | MPLEMENTATI ON COST:  Use of the reconmended
technique will reduce the cost of drawi ng devel opment by about
$1000 per applicable drawing. There will be no cost to the
?hlpyard if the contract drawings are received in the recomended

ormat .

ADDI TI ONAL COMMVENT:  The drawings which led to this item were for
El ectronics sPaces. The recommended solution conforns wth the
practice usually followed for other arrangenent draw ngs, such as
general arrangenments and machi nery arrangenents.

Al Appendi x



| TEM A-2

NAVSEA STANDARD DESI GN PRACTI CE: Omi ssion of Distributive Systens
from Arrangenent Draw ngs

DESCRI PTI ON OF | MPROVEMENT  REQUI RED:

PROBLEM STATEMENT: NavSea contract drawi ngs frequently
do not show the distributive systenms in sufficient detail. Wen
the distributive systens are added during the detail design
process, they have been found to crowd the space, naking_the
Sﬁecified equi pment arrangenent inpossible to maintain. This may
then require. redesigning the space and going through extensive
approval s of the changes an expensive process. The crowded
conditions also may raise the cost of installing the distributive
systens and associ ated equi pnent, which represents an unantici -
pat ed expense to the shipyard.

PROPOSED SCLUTION:  Require all NavSea contract
drawi ngs and contract guidance drawi ngs to show, or otherw se
make provision for, adequate space for the required distributive
systens .

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Maj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMVENT:  Designing the distributive systens is a
maj or part of the shipyard s detail design work. ~The shipyard
desiﬂners may not discover that insufficlent space has been |eft
in the contract arrangenent draw ngs until they have expended
consi derable effort in trying to make the arrangement worKk.
Failure to provide sufficlient space for the distributive systens
has resulted in extended di sputes between the Navy and the
shipyard, significantly increasing costs for both parties.

A2 Appendi x



| TEM AP-1

NAVSEA STANDARD DESI GN PRACTI CE:  Excessive detail in Shipbuildi-
ng specifications

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: NavSea shipbuil ding specifications
have excessive directions on how work is to be perforned, thus
di scouraging the use of inproved, current techniques or nore
productive methods for acconplish[n? the intent of the specifica-
tion requirement. In addition, differences and conflicts can

exi st between the various documents which are referenced in the
specifications. ~Some of the referenced docunents are seriously
out of date. Resolution of these problens requires additional
wasteful, work and effort to clarify.

PROPCSED SOLUTION:  Sinplify and streamnine shipbuild-
ing specifications. Mke greater use of performance specifica-
tions, giving the shipbuilder maxinmum flexibility to achieve the
actual iIntent of the specifications in the nost cost-effective
manner .

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Mj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMVENT:  The specification package grows larger with
every ship construction program This Is a direct result of
trying to describe in detail all of the work that is to be
acconpl i shed, rather than adequately describe what functions nust
be provided. NavSea has to either carry a ship design through
the detail design stage and specify every detail or rely on the
shi pbui | der to make sone of the decisions, havin% given t he

shi pbuil der the intent of the requirenent. The présent system
by which the Navy attenpts to define how the work is to be done,
as well as what is to be done, works against innovation and
productivity inprovenent.

AP-1 Appendi x



| TEM AP-2

NAVSEA STANDARD DESI GN PRACTICE: Currency of Ship Specifications

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: Changes in ship specifications are
very slow to be incorporated into new construction prograns. In
a nultiship construction program the ship specs may have been

prepared years earlier and reflect the standards in effect at
that time. Currently, new specs and standards are not incorpo-

rated into current prograns. This nay require a shipyard to
applv different standards to the sane task being Performed at the
same time onthe same class of ships being constructed under
different ship specifications.

PROPOSED SOLUTION:  Mdify the policies relating to
change approval to encourage, rather than discourage, the use of
i mproved specification requirenents.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Maj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMENT:  The adoption of new standards and specifica-
tions usually represents a | Ong process of devel opnent and is
done to gain sone clear advantage. By not considering these
changes for adoption into current ship construction contract%,
the benefit of the changes are lost for ongoing programs. Ihe
usual argunent agai nst the change - increased costs of the
current contract - may not apply in every case, since the change
may even reduce costs.

AP-2 Appendi x



| TEM AP- 3

NAVSEA STANDARD DESI GN PRACTI CE:  NavSea and SupShip approval s
for new techniques apply only to the individual ship construction
program

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: Approvals received by shipyards from
NavSea and SupShips for new techniques and procedures for one

ship construction program are not routjnely extended to other
ship construction prograns. As a result, each shipyard is

required to go through the same costly approval process for every
construction program on which they want to use the tech-
ni ques/ procedur e.

PROPOSED SOLUTION:  Policy and procedures should be
established to require that when a change to some standard
drawi ng, design data sheet, standard design manual, ship specifi-
cation |anguage, etc. is approved for one shipbuilding program
that change wll be quickly dissemnated to all other technica
and program managers so that the change may be applied to all
othermgrograns which could benefit fromthe change. In particu-
| ar, en a change, to a welding procedure, for Instance, is
approved in a sh|Pyard for one shipbuilding program |t should
not be necessary for the shipyard to go through the tinme-consum
ing and costly admnistrative process of obtaining a separate
approval to use the approved procedure for another ship class
being built in the sane yard.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Moderate
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMVENT:  Requiring repeated approvals for the sane
procedure or technique for each shipbuilding programin each
shipyard raises the cost of building ships wthout any increase
in value to the Navy. Wenever a NavSea or SupShip requirenent

I ncreases a shipyard s costs w thout corresponding added val ue,
it is needlessly increasing the cost of both the current and the
next shi pbuilding program while simultaneously underm ning the
shipyard’s position in the international market.

AP- 3 Appendi x



| TEM AP-4

NAVSEA STANDARD DESI GN PRACTICE: Information flow anong Supervi -
sors of Shipbuilding.

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: There appears not to be an effective
system by whi ch techni cal personnel at Supervisors of Shipbuild-
ing are kept advised of new techni ques and procedures which have
been approved for use in NavSea prograns at other shipyards.

PROPOSED SOLUTION:  NavSea 07, working closely with
NavSea 05 and the Program Managers of shipbuilding prograns,
devel op a systemto collect and dissem nate infornmation to the
SupShi ps about devel opments at both governnent and commerci al
shipyards on a regular routine basis.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Mpj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COWMMENT: I n order to achieve the nost productive

shi pbui | di ng prograns, each program shoul d be kept aware of good
i deas that have been invoked on other Prograns. A process by

whi ch the apPIicabIe | deas can be easi Y I nvoked on each program
must be devel oped. The normal process for invoking a change to a
shi pbui | di ng contract absolutely precludes tinmely responses to
good i deas.

AP-4 Appendi x



| TEM AP-5
NAVSEA STANDARD DESI GN PRACTICE:  Single Source Machinery Vendor

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT:  Sone recent contracts have required
shipyards to enploy a single source machinery vendor external to
the ship builder. “The single source vendor enploys subcontrac-
tors to provide portions of the machinery plant, which the single
source then assenbles. Requiring an external source, however
effectively blocks the shipbuilder fromdealing directly with the
subcontractors. This keeps the shipbuilder from exerting any
schedul e or other pressure on the subcontractor even though the
shipyard may be under considerable performance pressure.

PROPOSED SOLUTI ON: Require the shipyard to perform as
the single source vendor and be totally responsible for the
assenbly and installation of the system

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Maj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COWMMENT:  Taking control of the machinery plant
vendors away from the shipbuilder by requiring a sole source
vendor, while continuing to hold the shipbuilder responsible for
contract performance, violates any rational nmanagenent principle.
If a sole source vendor of the machinery plant is desired, the
shi pbui I der should be relieved of any responsibility for the
machinery plant and the sole source vendor should be under
contract to NavSea.

AP-5 Appendi x



| TEM AP- 6

NAVSEA STANDARD DESI GN PRACTICE: Differences between New Con-
struction and Repair Standards

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: There are major differences in the
standards applied to new construction and repair work by NavSea.
In sone cases the repair specifications for older ships wll
require the repair work to be perforned to the original construc-
tion specs. Techniques and procedures approved for simlar work
on new ship construction are routinely disapproved for ship
repair work by the Supervisor of Shipbuilding. At tinmes, this
has resulted 1n the sanme shipyard beln? required to use one
standard for new construction and an ol der, different, and
occasionally nore costly standard, for ship repair. Thi's can
lead to confusion and mstakes in the shipyard.

PROPCSED SOLUTION:  Accept new construction standards
for ship repair work unless there is a clearly established reason
why t he new standards shoul d not be applied. " Inprove communica-
tion between Supervisors of Shipbuilding and NavSea

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Mpj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMENT: When a wel ding process, for exanple, is
satisfactory for one type of nmaterial on a new construction ship,
t hat same process should automatically be satisfactory to repair
that sane type of material on a rePair j ob, regardl ess of what
process was approved at the tinme of construction of the ship
being repaired. Oherw se, the shipyard must maintain records
for two different welding procedures for the same type of work -
which is obviously wasteful. On the other hand, since nost
specification requirenents tend to becone nore restrictive over
time, there are many cases when the repair work i s nmade exces-
sively expensive by application of a requirement that was not

i nvoked when the ship was built. |f the ship has been operating
successfully for many years with the ol der requirenment having
been used, It would be illogical to use a nore expensive process

for its repair. OF course, the nore basic question is why a
change was made to the original process if the ships to which it
was applied have been operating successfully. Welding inspection
requirenents are an exanple.

AP- 6 Appendi x



| TEM AP-7

NAVSEA STANDARD DESI GN PRACTI CE:  NavSea Ship Specifications
Change Process

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: NavSea ship construction contract
specifications require an excessive nunber of changes, waivers
and deviationswstartin%]innediately after contract award and
continuing throughout the construction period of the ship. This
reflects poorly on the quality of the design work and the inade-
quacy of the ship specifications preparation process.

PROPOSED SOLUTION:  Major changes are required in the
approach which NavSea uses to establish and nanage ship desiﬁn
projects. NavSea's use of part tinme design teans even thoug
“co-located” (meaning that an individual has a desk at the
collocation site, but that the individual is only there part time
because of other projects which he/she is working on), Is exces-
sively costly in terns of manpower expended, tinme required to
performthe task and the quality of the specifications produced.
As many of our industries have been relearning, the assignment of
smal | dedicated design teans full time to a project provides
better quality results in a shorter time and at |ower costs.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Mj or
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMENT: (One cl ear denonstration of the inadequacy of
the current NavSea design approach is the uneven |evel of detail
in sone of the drawings and specifications produced. For exam
ple, the contract arran?enent drawing of a critical space may
show vital machinery only in approxinmate |ocations and shapes
while carefully establishing the |ocation of non-vital itens such
as fire extinguishers and coat racks. Although this is presum
ably done because, by governnent procurenent requirenents, the
exact equi pment to be bought by the shipyard cannot be defined in
advance, the actual result is that the location of m scellaneous
equi pnent takes on nore contractual significance than it shoul d.

AP- 7 Appendi x



| TEM AP-8

NAVSEA STANDARD DESI GN PRACTICE: Maintenance of the Ceneral
Specifications for Building Ships for the US Navy (GenSpecs)

DESCRI PTI ON OF | MPROVEMENT REQUI RED

PROBLEM STATEMENT: To be effective for devel oping the
nost productive Ship Specifications, the GenSpecs nust be contin-
ually updated to reflect the best and nost productive shipbuild-
ing practices, and to elimnate requirenents that are excessive
and costly to satisfy. It is well recognized that sone sections
of the CGeneral Specifications, as well as nany of the references
therein, are in need of revision and updating. During each
construction project, nunerous deviations and waivers fromthe
Ship Specs are issued and approved. On many programs, “Program
Specific” requirements are invoked incontracts to overcone
deficiencies I1n General Specification requirenents.

PROPCSED SOLUTION:  Many of these items represent
I mportant changes which should be incorporated into the GenSpecs
to ensure that the |atest ap%roved requirements are used in the
next shipbuilding program he process for updating General
Sﬁe0|f|cat|ons needs to automatically include evaluation of al
ship specifications changes, waivers and deviations, rapid
substitution of inproved requirenments and frequent notices
describing the approved changes to all NavSea design and ship
acquisition offices and to all Supervisors of Shipbuilding

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Maj or
NON- RECURRI NG | MPLEMENTATI ON COST:  Mbderate

ADDI TI ONAL  COMVENT: Wien specifications are not maintained and
updated in a continuing process, the specifications tend to be
circunvented and eventually ignored conpletely. If the GenSpecs

are not maintained as the nost current source of requirenments for
t he nost productive shiﬁbuilding techni ques, there will be
continuing erosion in the authority with which they are viewed

t hroughout the Naval shipbuilding comunity. In time, regaining
that level of authority may prove difficult if not inpossible
Havi ng the General Specs maintained as the nost current source of
good shipbuilding practices, would allow ship specification
reading sessions to be nuch shorter and nore effective.

AP- 8 Appendi x



| TEM E- 1

NAVSEA STANDARD DESI GN PRACTICE: NAVSEA Draw ng 803-5001027;
DOD- STD- 2003, Electric Plant Standard Methods.

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT:  Various revisions of NAVSEA Draw ng No.
803-5001027 are invoked in different shipbuilding contracts.
This leads to different, non-standard production practices in a

iven yard, as well as between shipyards, as a function of the
if(l;erent shipbuilding contracts that are in place in the ship-
yard.

PROPOSED SOLUTION: DOD- STD- 2003 shoul d be invoked in
shi pbui l ding contracts in |ieu of the NAVSEA Draw ng,to stan-
dardi ze electric plant installation methods.

ESTI MATED COST | MPACT

RECURRI NG COST SAVINGS:  $100, 000 per ship

NON- RECURRI NG | MPLEMENTATI ON COST:  None, for shipbuilding
programs in which only an inproved DOD-STD-2003 is inplenented.
It I's estimated that the cost of revising existing docunmentation

of ongoing prograns, plus the admi nistrative costs of changing
contract requirenents, would cost $10,000 - $20, 000.

ADDI TI ONAL COMMENT: See the following item which recomends a
conpr ehensi ve review and update of DOD STD-2003.

E-1 Appendi x



| TEM E-2

NAVSEA STANDARD DESI GN PRACTI CE: DOD- STD- 2003, Electric Pl ant
St andard Met hods.

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: The installation nethods in DOD- STD- 2003
are not current with those which are used in industry today.
There are requirenents in the docunent which are in conflict with
t hose of various draw ngs which the ship specifications require
the shipyard to use.

PROPCSED SOLUTION. Establish a joint neeting between NAVSEA
and i ndustry design and production engineers to resolve conflicts
bet ween the various docunents invoked upon the shipyards. Then,

i ncorporate the resolved nethods into 2003, invoke it in all
shi pbui | ding contracts and delete the requirements to follow
ot her draw ngs.

ESTI MATED COST | MPACT
RECURRI NG COST SAVI NGS: $100, 000 per ship

NON- RECURRI NG | MPLEMENTATI ON COST:  None, for shipbuil ding
rograms in which only an inproved DOD- STD-2003 is inpl enmented.
t I's estimated that the cost of revising existing docunentation
of ongoi ng programs, plus the admnistrative costs of changing
contract requirenents, would cost $10,000 - $20,000.

ADDI TI ONAL COMMENT:  The following few items are exanpl es of
changes that have been proposed for DOD STD- 2003.

E-2 Appendi x



| TEM E-3

NAVSEA STANDARD DESI GN PRACTI CE: Eggbﬁealing of Water Bl ocked
e

DESCRI PTI ON OF | MPROVEMENT  REQUI RED:

PROBLEM STATEMENT:  DOD- STD- 2003, Section 1, requires
cable end sealing on electrical cable in various systens and
| ocations to prevent the flow of water along the cable in case of
compartment flooding. NavSea also requires the use of nore
expensive water blocked cable in certain systems. Even though
this cable is manufactured to prevent the flow of water along the
cab:e, NavSea has not relaxed the requirenent for cable end
seal i ng.

PROPCSED SOLUTION.  Add the followng itemto DOD STD-
2003, Paragraph 4.1.6.1, “Cable End-sealing exceptions”:

(i) Where water blocked cable is utilized.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Moderate
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COWENT:  The use of unnecessarily redundant specifi-
cations increases the costs of ship acquisition programs wthout
any conmensurate benefit in the performance or quality of the
final product. The Supervisor of Shipbuilding should have
authority to nodify the specification requirements of such

obvi ous 1nconsistencies without having to go through a major
change process, with its attendant delays and admnistrative
costs . The decision should then be fed back to NavSea Technica
and Program Management personnel so that the change can be

i nvoked in other contracts/prograrns.

E-3 Appendi x



| TEM E- 4
NAVSEA STANDARD DESI GN PRACTI CE: Locking Devices on Fasteners

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT:  DOD- STD-2003, Section 2, Para. 4.1.2,
fourth sentence, requires the follow ng: “Locking devices shal
be used for bolts mounting electrical equipnent.”

PROPOSED SOLUTION:  Delete the sentence as witten and
insert the following: “Unless otherw se specified, self |ocking
nuts shall be used on bolts used for nmounting el ectrical equip-

ment, except that |ocking devices are not required for synbol
material |1sted in NAVSEA S0300- AT- GTP- 010/ ESL. "

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Moderate.

NON- RECURRI NG | MPLEMENTATI ON COST:  Smal | .

ADDI TI ONAL COWMENT:  This change is required in order to stay
within standard practices.

E- 4 Appendi x



| TEM E-5
NAVSEA STANDARD DESI GN PRACTICE:  Fume Tight Cable Penetrations

DESCRI PTI ON OF | MPROVEMENT REQUI RED

PROBLEM STATEMENT:  DOD- STD-2003, Section 3, Para. 4.1.4 (b)
requires a 1 inch mninum annul ar area between the cable and the
collar or nipple. This is not the configuration shown in Figures
4Cl7 and 4C18 of the docurment. Further, a 1 inch clearance ftor
mul tiple cables before packing would be excessive, since the
wei ght of the cables would conpress the plastic sealer, which
woul d, in essence, be supporting the cables.

PROPOSED SOLUTION:  Change Para. 4.1.4 (b) to read “Fune
tight chafing collars (for nultiple cable penetrations) having a
m nimum collar length of 3 inches and nipples (for single cables)
having a mninmm length of 2 inches, sha have a m ni mum cl ear -
ance space around cable(s) centered within the collar/nipple of
1/4 inch for single cable and 1 inch for nmultiple cables before
packing. The entire void area within the collar (this includes
the area between the collar and cable and the area between
cables) shall be packed with plastic sealer. A mninmmof 1/4"
of clearance shall be naintained between the cables and the
collar/nipple, filled with sealer

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  Smal | .
NON- RECURRI NG | MPLEMENTATI ON COST: Snal | .

ADDI TI ONAL COMMVENT:  This nodification is required to conply with
the nethods depicted and noted in Figures 4Cl7 and 4Cl18.

E-5 Appendi x



| TEM E-6
NAVSEA STANDARD DESI GN PRACTICE: Cable Penetration Fire Stops

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: Fire Stops are required for cable
penetrations through non-tight structure. New, fire resistant
cabl e types nake internediary fire stops unnecessarily redundant.

PROPOSED SOLUTION. Elimnate unnecessary internediary
fire stops, by deleting Par 4.1.5 in Section 3 of DOD STD 2003
and replacing it with the follow ng:

4.1.5 Penetrations of nonstructural bul kheads, bents, web
frames. transverse qgirders and lonaitudinal girders

Unl ess ot herw se specified, cables penetrating nonstructural
bul kheads, bents, web frames, transverse girders and | ongi -
tudinal girders shall be led through one of the follow ng:

(a) Chaffing collars (for nultiple cable penetrations)
having a mninmumcollar length of 3 inches and nipples (for
single cables) having a mninum length of two inches.

_ (b) Lightening holes or snipes, provided the structure
is not used to support the cables. Single cable nmay be |ed
t hrough holes with rounded edges in bul kheads or beans whose
thickness is 1/4 inch or greater. At least 1/4 inch clear-
ance shall be left between cables and the edge of the struc-
tural penetrations described in this paragraph (4.1.5(b)).

ESTI MATED COST | MPACT
RECURRI NG COST SAVI NGS: Moder at e
NON- RECURRI NG | MPLEMENTATI ON COST: M nor

ADDI TI ONAL COMMENT:  The original practice was necessary because
cabl es manufactured to MI-C 915 or MI-C 17 specifications sup-
ported conbustion and internediary fire stops were inserted to

i npede the spread of fire. The majority of the cable currently

in use for new construction is MI-C- 24640 and M| -C 24643,

nei ther of which wll support combustion.

E-6 Appendi x



| TEM E-7

NAVSEA STANDARD DESI GN PRACTI CE: Use of Channel Rubber with
Bandi ng Straps

DESCRI PTI ON OF | MPROVEMENT  REQUI RED:

PROBLEM STATEMENT:  Channel rubber is prescribed in nany
I nstances where it does not provide any benefit.

PROPOSED SOLUTION: Delete the current wording of DOD STD
2003 Para. 5.3.7, “Channel Rubber” and replace it with the
fol | ow ng:

5.3.7 Channel Rubber. Channel Rubber shall be used with
bandstraps in cabl eways when the cables’ outer jacket re-
quires protection, for sound isolation, or to increase the
friction coefficient between cables and banding materi al
Therefore, Channel Rubber is only required in the follow ng
I nst ances:

a) For each banding strap in a vertical wreway.
b) For rubber jacketed cable. These cabl es, however,
should be run in the mddle of the cableway for
I ncreased mechani cal protection.
c) For submarine external cabl eways
d) Around arnored cables termnating at sound isolat-
ed equi prment .
(e) For sem -solid dielectric coaxial cable supported
by a contour type strap in a vertical run

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS:  $100, 000 per ship
NON- RECURRI NG | MPLEMENTATI ON COST:  Smal |

ADDI TI ONAL CONMENT:  Flexible coaxial cables are not included in
the above list because they are defornmed by excessive band
tension, which is not obviated by the use of channel rubber.

~Sem -solid coaxial cable because of its inherent mechanica
stability cannot be readily crushed by a nodest application of
band tension.

Cabl eway bends and breakout bends will conformto radius
requirenents of the largest cable in the run. Consequently,
sharp bends, which could cause chafing of the cable jacket by a
band’s relatively sharp edge during periods of structure vibra-
tion, are not encountered as |ong as bands’ are tensioned proper-

ly .

E-7 Appendi x



| TEM E- 8
NAVSEA STANDARD DESI GN PRACTI CE: Crinped Conductor Pull Test

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: DOD- STD- 2003, Section 5, requires 100%
pull test of all crinped conductors during connector assenbly.

PROPOSED SOLUTION. Delete the requirement. Revise the
instructions in Fi%. S5AIl to require that the apgllcable to?!tbe
cal i brated, then checked for proper operation @nd crinmp quality
prior to each issue by the tool room

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Moderate
NON- RECURRI NG | MPLEMENTATI ON cosT: Sl |

ADDI TI ONAL COWMMENT:  The current requirenent is redundant, since
crimp tools are selected, calibrated, checked for proper opera-

tion and cri uality in accordance with eh requjrenents in
Steps 1 throgghqg of Yig_ oAll, eror to tﬁe togP’s use Fn the

connector assenbly process.

E-8 Appendi x



| TEM E-9
NAVSEA STANDARD DESI GN PRACTI CE; El ectrical Contact Push Test

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT:  DOD- STD-2003, Section 5, in step 9 of
figure 5B7, step 9 of Fig. 5C6, step 8 in fig. 5D4, step 12 of
fig. 5E3 and step 5.7 of Figure 5H3, requires a 100% pul | test of
pi ns/ sockets during assenbly, to ensure that they are |ocked in
pl ace. A visual inspection is nade during the assenbly process
with a final inspection nade upon conpletion.

PROPOSED SOLUTION: Delete the push test requirements or
establish a random5 to 10% test requirement in lieu of the 100%
testing.

ESTI MATI NG COST | MPACT
RECURRI NG COST SAVINGS: Moderate
NON- RECURRI NG | MPLEMENTATI ON COST:  Snal |
ADDI TI ONAL COWENT: Contact push tests are required in order to

eval uate the connectors’ contact retention capability and not the
installation process itself.

Connector reliability should be built in by the manufacturer
by proper design and quality controls. Relyin? on the user to
find defects is too late. [f this test is still deemed neces-
sary, it should be acconplished as a random sanpling.

E-9 Appendi x



| TEM E- 10

NAVSEA STANDARD DESI GN PRACTI CE; Non- St andard El ectrical Cabl es
and Connectors

DESCRI PTI ON OF | MPROVEMENT REQUI RED

PROBLEM STATEMENT: Many cables in weapons systens, includ-

ing the AEG S systemare uni que.non M L-Spec Navy cabl es.
Cabl e types NAVORD Nos. 6322493, 6323056 and 6262065-1 are

exanpl es.  The unique cables require a special order which neans
long lead tines and the cables are often available only froma
sol e source vendor.

PROPOSED SOLUTION: Combat system designs shoul d be required
to use standard Navy cables. Revise ML SID 1399, Section 304 to
require the use of standard Navy cables. Then enforce the
requirement.

ESTI MATED COST | MPACT

RECURRI NG COST SAVINGS: The additional cost to procure
t hese uni que cables is apELQxinately three times the cost to
procure standard cable. i ng conventional techniques to shield
it&ndard cabling could increase the installation cost by about
0/0. The net cost is estimated to equal about half of the cost
to procure and install the unique cable.

However, maintaining an inventory of the non-standard cabl es and
the additional configuration control efforts can cost mllions of
dollars extra during the entire service life of the ship. In a
crisis these unique cables could put a ship out of conm ssion for
ext ended periods waiting for new cable.

NON- RECURRI NG | MPLEMENTATI ON COST: For ongoi ng prograns
the adm nistrative cost of changing the contract requirenents and
the cost for producing new engineering drawi ngs - estimate
$50, 000. 00 maxi mum For new prograns, none

ADDI TI ONAL COMMENT:  The specified cables have an extra shield
for AEGS EMX protection. Electronic interference nust be

mnimzed, but it should be resolved with conventional nethods
such as separation conduit, trunks, etc. The extra cost of the

conduit or trunks nust be wei ghed against the tinme and cost to
obt ai n uni que non-standard cabl e.

E10 Appendi x



| TEM E- 11

NAVSEA STANDARD DESI GN PRACTICE: Use of Installation Control
Drawi ng Lists (1CDLS) as Sel ected Records Data

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: | CDL’S for weapons systens, such as
NavSea Draw ng 5860501, are required to be maintained follow ng
ship delivery, to provide a record of all applicable draw ngs
required for ship systens design.

PROPOSED SOLUTION:  Make the 1CDLS information only and drop
the requirenent to maintain them after the initial ship design is
conpl ete.

ESTI MATED COST | MPACT

RECURRI NG COST SAVINGS: Mdderate

NON- RECURRI NG | MPLEMENTATI ON COST:  None
ADDI TI ONAL COMMVENT: | CDLS are another |ayer of GFI which are

subject to errors. Fewer ECPS would be required to correct the
errors if they were for information only.

E-11 Appendi x



| TEM E-"12

NAVSEA STANDARD DESI GN PRACTI CE:  Mai ntenance of the Sumary Li st
of Installation Material (SLIM
DESCRI PTION OF | MPROVEMENT REQUI RED:
PROBLEM STATEMENT: The contract requires devel opnent and
mai nt enance of a Summary List of Installation Material (SLIM,
e.g., NavSea 53711-6262159.

PROPCSED SCOLUTION:  Make the SLIMS for information only.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Mbderate
NON- RECURRI NG | MPLEMENTATI ON COST:  None
ADDI TI ONAL COWMMENT:  The SLIMS were devel oped specificall

I
the AE@S Program They are ship class specific while th
Installation Control Drawings (ICDS) are generic.

y for
e

_ SLIMS are another |ayer of GFl which are subject to addi-
tional errors. Fewer ECPS would be required to correct the
errors if the SLIMS were for information only.

E12 Appendi x



| TEM EP-1
NAVSEA STANDARD DESI GN PRACTICE: Schedule A
DESCRI PTI ON OF | MPROVEMENT REQUI RED

PROBLEM STATEMENT: Wen GFE is received, it often is differ-
ent than that described in the “Prelimnary” G-l that is provided.
It is all too common for the shipyard to receive no better infornma-
tion on the actual configuration until the hardware is received in
the yard. The receipt inspection function in the yard is not set up
to identify these type of discrepancies, so the problemis fre-
quently not recognized until the equipnment is in the process of
being installed. This results in unnecessarily disruptive design
and production planning changes while productive work is held up.
It is not sufficient to forward accurate configuration data (draw
ings, spare parts lists_etc.) with the hardware.

PROPOCSED SOLUTION:  Acqui sition Managers of GFE nust identify
the exact configuration of equipnent that is to be sent to a ship-
yard as soon as the equipment manufacturer has conpleted the desiﬁn
of the configuration that will be sent. The GFl to support the

desi gn and production pIannLn? efforts nust be made available to
the shipyard as soon as possible, not sent wth the hardware.

ESTI MATED COST | MPACT

RECURRI NG COST SAVI NGS: The lost tine and wasted efforts
consuned in overcoming this type of problem can be enornous. Based
on current experience on various shipbuilding prograns, It IS
estimated that as much as $1, 000,000 can be saved by avoiding this
type of problemon a lead ship.

NON- RECURRI NG | MPLEMENTATI ON COST: The adm nistrative cost to
t he governnent of maintaining configuration nonitoring during
acqui sition of GFE and providing accurate G-I to the shipyard as
soon as the configuration to be provided to the shipyard is known.
since adequate configuration nonitoring and reporting systens are
already available, it is nmerely necessary to invoke themin con-
tract s to GFE suppliers.

ADDI TI ONAL  COMVENT
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| TEM EP-2

NAVSEA STANDARD DESI GN PRACTICE: Use of “or equal” for equipnent
procurenent; Ship Specification 042 and Contract Draw ngs

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: The Navy attenpts to circunvent the prohi-
bition against sole source procurenent of equipnment by identifying
t he specific equi pment desired and then appending “or equal” to its
description, usually wthout providing an adequate definition of
what characteristics of the equi pment nust be satisfied in order to
be considered “equal”. This leaves the Navy with authority to
di sapprove the shipyard s determnation that an alternative equip-
ment selection is “equal” to the equipnment specified by the Navy,
but w thout any responsibility to pay for the cost inpact should
t hey di sapprove the shipyard s choice. The governnment is not
required to nake alternate proposals. respond In an expeditious
manner or make all owance in cost and schedule for the inpact of
their decision makin Vvﬁrocess. When the specified equipnent is no
| onger manuf act ured ? i ch happens), but the governnment can reject
(and has rejected) the shipyard s proposed alternative w thout
being responsible for identifying an alternative acceptable choice
of eguipnent or for the additional equipnment cost, the delay and
t he disruption caused by their unsatisfactory specification re-
qui renent .

PROPOSED SOLUTION: Modify the wording of Section 042a of the
CGeneral Specifications and all Ship Specifications which reference
it to the follow ng:

““Or equal”. - This termis used in connection wth
equi pnent that is to be ordered by the contractor, when the govern-
ment is aware of a specific piece of hardware that has been suc-
cessfully used in simlar applications and/or in other ships of the
fleet. Any alternative equi pment proposed for procurenent by the
contractor nmust nmeet all of the requirenents of the systemin which
it is to be installed at least as well as the specified equipnent.
Al'l of the weight and volume constraints of the overall ship design
must be satisfied. The reliability, maintainability and cost of
operation of the alternative equi pment nust be equal to or superior
to the specified equipnent.

When the specified equipnent is available froman ap-
proved manufacturer at the tine the shipbuilder initiates procure-
ment action, but the shipbuil der proposed\s to substitute an alter-
native equi pnent, the burden of proof of “equality” shall be on the
shi pbui | der and the procurenent of the proposed substitute shal
not be initiated by the shipbuilder wthout documented approval by
the governnent. Wwhen a proposed substitute is submtted by the
shi pbui |l der, the government nust provide aPprovaI or di sapproval
within 60days of the contractor’-s proposal. I'f no response is
received by the shipbuilder within 60 days, the proposed substitute
will be automatically approved for procurenent by the shipbuilder.
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If the equipment identified in the specification is found
by the shipbuilder to be available no [onger, the shipbuilder shall
notify the government of that fact and provide a proposed substi-
tute. The governnent shall have no nore than 60 days in which to
respond. If the response is negative, the governnment shall identi-
fy an alternative which is available. the contractor shall be
rei nbursed for any resulting delay in the delivery of the ultimte
equi pment choice past the required delivery date for the originally
identified equipnent.”

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Little, if any.

NON- RECURRI NG | MPLEMENTATI ON COST:  Vari abl e, dependi ng- upon
the nunber of itens involved, the length of tine that the procure-
ment process is delayed for each and the scheduled tine of the
stage of construction at which the equiprment is to be installed.
The adm nistrative costs of dealing with a disapproval, the subse-
quent negotiations with the government for settling upon a suitable
substitute, as well as the additional procurenent effort, wll
likely be a ninimm of 160 hours ($8000) an item If draw ngs
and/or work instructions require nodification, the costs could well
be in excess of $50,000 or nmore per item If only five relatively
m nor equi pnents were involved, the cost to the shipyard easily
coul d exceed $250, 000.

ADDI TI ONAL COMMENT:  More effort should be nade by the government
to properly justify sole source procurement when there is suffi-
cient purpose in doing so. Qherwise, instead of identifying any
specific hardware and using “or equal”, the equipnent’s required
performance paranmeters should be identified in the specification.
Rewar ds shoul d be provided for the use of equipnment that is common
to that used in other ships of the fleet. the use of equipnent of
suPerior uality or technical capability should be encouraged, as
mehl, %s ong as the costs are appropriate to the gains being
achi eved.
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| TEM EP- 3

NAVSEA STANDARD DESI GN PRACTICE: Unnecessary Use of Mlitary
Specifications (M| Specs)

DESCRI PTI ON OF | MPROVEMENT REQUI RED:

PROBLEM STATEMENT: In many instances, NavSea specifies
equi pment and nmachi nery b% M| Spec when commercial standards w ||
suffice. M| Specs are the first choice even though well estab-
| ished and satisfactory commercial standards exist and are used in
the commercial marine industry for many itens, such as IaundrY and
gal I ey equi pment, shop machinery and tools, etc. SPecifying M| Spec
equi pnent raises the cost of the itenms due to the limted nunber of
vendors and consequent |ack of conpetition. A mjor portion of the
I ncreased cost of M| Spec versus comercial standards is due to the
record keeping, packaging, marking and shipping requirenments.
Conplying with these latter requirenents in represents a consider-
able portion of the total cost of the itemand sonetines is, in
fact, the only difference between a M| Spec item conpared to the
comrercial item

In addition, sone M| Specs are out of date and specify obsolete
technol ogy and equi pments. Attenpting to conply with such M| Specs

results 1n higher costs. |f the equi pnent can be obtained, its
performance is likely to be not as good, its maintenance support is
certain to be worse, etc. |If the equipnment can not be obtalined, an

expensi ve, tinme consum ng process for substituting equipnent is
necessary.

PROPOSED SOLUTION: Limt the use of M| Specs to itens
which are essential to the mssion of the ship and where the com
merci al equivalent is inadequate. Change the design approach to
require NavSea designers to justify specifying a M| Spec itemin
lieu of a coomercial itemrather than the current system where the
reverse justification is nore likely to be required.

ESTI MATED COST | MPACT
RECURRI NG COST SAVINGS: Mj or

NON- RECURRI NG | MPLEMENTATI ON COST:  None, other than the
initial efforts of NavSea engineers to obtain and eval uate informa-
tion on commercial equipment when preparing the ship specification
during contract design.

ADDI TI ONAL COWMMENT:  This approach will require the NavSea design-
ers to becone nore famliar with conmercial standards and equi p-
ments, including the relative costs of itens procured under M| Spec
versus commerci al standards. When specifications are not maln-
tained and updated in a continuing process, the inevitable result
IS unnecessary, wasteful admnistrative cost, delay and disruption
due to the contract changes necessary for the shipbuilder to pro-
cure the equi pnent that neets the ship’s needs.
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| TEM EP- 4

NAVSEA STANDARD DESI GN PRACTI CE:
ML-G 21296 Di esel Engine Cenerator Sets _
ML-R 16743 Refrigerating Plants and Systens, Mechani cal
DESCRI PTI ON OF | MPROVEMENT REQUI RED
PROBLEM STATEMENT: Simlar itens are comrercially available

and can be specified with a performance type specification. Make
more use of cost effective commercial equl prent.

PROPOSED SOLUTI ON:  Consider preparing an Industry Standard
(i.e., ASTM or a Comercial Item Description (CID) for these itens
and canceling the MIlitary Specifications.

ESTI MATED COST | MPACT
RECURRI NG COST SAVI NGS:  $5,000 per ship per item

NON- RECURRI NG | MPLEMENTATION COST:  $1 0 OO0 Item

ADDI TI ONAL COMVENT: I f not accepted for all ships, should be done
for all ships not designed for grade A shock.
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| TEM EPS

NAVSEA STANDARD DESI GN PRACTI CE:

L- D- 23523 Dehydrators, Low Pressure Air

L-s-17849 Strainers, Sedinent, Pipeline

L- F- 3623 Filter Elenents, Lube O, Engine

L- F- 3690 Filter, Elements, Lube Q1l, Engine

L- F- 3541 Fittings, Lubrication General _ _

L- F- 15730 Coolers, Fluid, Lube QOl, Hydraulic Ol &
Fresh Water

L- E- 24127 Eductors, Gasoline, Ol or Water