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PREFACE

This report sunmarizes research into standards for the
design, testing, classification, and definition of conponents
for shipbuilding as conducted under the task entitled "A
Conpendi um of Shi pbuil ding Standards", a part of the ongoing
Nat i onal Shi pbuil ding Research Program sponsored jointly by
the Maritime Admnistration and the U S. shipbuilding industry.

Because of the shipbuil ders involvenment in the research
this report tends to address the inpact that standards have
on shipbuilding costs and risks. However it is very inportant
for the reader to realize that owners, operators, designers,
vendors, classification societies and regulatory bodies are
simlarly affected.

The study was managed by Bath Iron Wrks Corporation
with technical assistance from Corporate-Tech Planning, Inc.,
Portsmouth, New Hanpshire.
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. EXECUTI VE SUMMARY

1. I NTRCDUCTI ON

Research Task S-20 exam ned the standards which are in-
corporated by shipbuilders and owners in a ship construction
contract. The standards discussed in this report are documents
whi ch describe nmaterials, products, systens or services, such
as those pronmulgated by the American Society for Testing and
Materials (ASTM . This report describes the results of that
research.

There are three sections to this report. The first, printed
on blue paper, is an executive sunmary outlining the findings
and proposing a course of action. The second portion, printed
on yel | ow paper, is conprised on a detailed description of the
findings, including charts and data tables, as well as a nore
extensive explanation of the recommendations. The third sub-
division, on white, contains the appendices.

2. REPORT OF FINDI NGS

a. Econom ¢ | npact

Shi pbui I ding standards in the current collection have
for the nost part been devel oped without quantitative analysis
of their econonic inpact. Although it is clearly less costly
to build with the current body of standards than with no stan-
dards, there is little doubt that a retision of the present
standards woul d make possible significant additional savings.
In one of the rare instances where docunentation of savings
achi eved through economcally sensitive-standards exists, a
maj or shipyard reported savings of 75% after adopting a standard
engi neer’s day oil tank and a standard rag |ocker. European yards



report cost reductions Of 25%in addition to shorter deliverlY
times fromvendors as a result of standardized outfit itens.

Does Not Exi st

The standards studied were witten by thirty-seven
unrel ated organi zations, Mny with conflicting objectives.
Consequent |y, shipbuilders face conflicting, contradictory and
vague requirements which their foreign counterparts do not have.
Review, retision, and inprovenent are not taking place. Cobso-
| escence exists. For exanple, a previewto this study uncovered
a contract requirement to neet a standard that was thirty years

old, so out-dated that no copy was on file at the originating
or gani zati on.

c. Regulatory Bodies and Cassification Societies Dominate

The standards which nost affect the shipbuilding
Industry are heavily biased by the input of the regulatory
bodies and the classification societies. S€Venty-two percent
of the U S. shipbuilding standards anal yzed originated wth
these sources. The remaining twenty-eight percent were devel oped
by voluntary consensus Standards organizations such as the
Anerican Society for Testing and Material (ASTM and the Anerican

National Standards Institute (ANSI). Figure 1 lists the sources
of the standards studied.

fusion of Standards

The anal ysis and catal ogi ng of approxinmately 3000

U.S shipbuilding standards revealed to the research staff a
ponderous accumul ation of specifications, often so interwned
and duplicated that a clarity of purpose could not be discerned.
Since all of the standards studied were incorporated into a
contract for a federally subsidized ship directly or by reference



CLASSIFICATION/REGULATORY ]q INDUSTRIAL
NUMBER % NUMBER %
ABS 674 23 I ABYCP 1 --
DOD 4 -- AGMA 2 --
. DOL 4 -- Il Amca 2 --
EPA 4 -- ANSI 140 5
FED 154 5 " ASTM 374 13
IMCO 1 -- FCI 1 --
MARAD 910 31 HEI 7 --
MIL 117 4 HI 1 --
NBS 1 - IEEE 128 4
PCC 3 -- IES 1 --
SCA 1 -~ ||| 1PCEA 1 --
SOLAS 1 -- JIC 43 1
USCG 266 9 MSS 17-. 1
USDA 3 -- NAS 1 --
USN 2 -- NEMA 36
USPHS 1 -- il nrFPA 20
OCIMF 2 --
SNAME 9 --
SSPC -
TEMA --
I u 57 2
SUBTOTAL 2146 72% 845 28%
TOTAL . 2991 100%
FIGURE 1: MAJOR SOURCES OF U.S. SHIPBUILDING STANDARDS

(Appendix A gives full name of organizations.)
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it is immediately obvious that all of the standards must be
adhered to in the ship's design and construction. This require-
ment represents a herculean undertaking for the shipyard. To
begin with, the number of standards alone is dispiriting.

ML-D- 1000 a mlitary drawing standard, is incorporated into
many commercial contracts; yet an informal study reports that
an exam nation of ML-D 1000 on Drawings identified 500Q ot her
cited standards involving over 25000 links! |n bold contrast,
European and Japanese shipyards operate with a total of 1000
standards or less (excluding classification rules).

In addition to the sheer awkwardness of so nmany
standards, there are standards which are superfluous, standards
whi ch make reference to standards |ong out-dated or replaced,
standards in which the language is so inprecise as to nake
them inpossible to define. Alack of specified tolerances
for "good shipbuilding practice" is an outstanding exanple.

In other cases, there is no coverage at all. Standards [iste

by brand name without performance characteristics limt the
options open to the shipbuilder.

The evidence points to the desperate need for an
organi zation to oversee the witing of standards for the ship-
building industry and to the wisdom in encouraging the main
body of standardization to spring from the industry itself

rather than from the groups charged with regulating the
I ndustry.

e. Standards Do Not Serve the Best Interests of Al

The current shipbuilding standards do not contribute

to the interests of the major users of standards; nanely,
the designers, owner/operators, shipbuilding yards, equipnent

vendors, and the regulatory/classification community. Each of
these segments of the industry has an individual. demand upon
standards, and these unique purposes nust be used as directives



by those who write standards. Currently some users benefit nore
than others. In some cases, users do not benefit as much as

they could if standards were inproved.

f. Standards are Vita

Al though U. S. shipbuilding standards do suffer from

the deficiencies outlined above, it nust be enphasized that

the present non-system of standards is better by far than no
standards at all. The ecurrent body of standards_does make it
possible to wite a Ship construction It does

provide a basis for understanding between the owner and the
shipyard and for communication with the regulatory organlzaglogs.
It does permit a ship to be designed and constructed. >t andaras
are saving the U S maritime industry money and limting H-sk

However, the present system of standards desperately
needs inprovement. That is the single nost inportant finding
of this research

3. | MPROVING U. S . SH PBU LDI NG STANDARDS

The maritime industry is at a crossroads. Ecorunﬁ C pres-
sures are high; political attention is focused O the industry;
dynanmi ¢ new | eaders have taken control of many yards; the

actions of the regulatory bodies are being challenged. It is
a propitious time to advocate a revision of shipbuilding

standards. The required steps for inprovenent can be identified)
and sone neasures have already been initiated. |Ne necessary
steps are:

2. ldentify and codify the standards which apply to ship-
building. This research task identified 3000 as a start, and

a fanily of indices has been, published. S€& Appendix B for
further detail.




b. Establish An organization to mmnage the standards, O
maj or American industries have recognized the need to participat
in the devel opment of the standards which affect their endeavors
This they have done through trade associations and through the
vol untary consensus standards system As a first nove and
at the request of the maritine I ndustry, the American Society
for Testing and Materials has established Commttee F-25 on
Shipbuilding. If the major elenents of the industry will pro-
vide the needed assistance, it will be possible for the F-25
Comttee to mtigate many of the problens which exist in the
present situation. The challenge to the Committee in outline
IS

« To co-ordinate the devel opnent of necessary

standards of the right type which will assure cost
and risk reduction.

« To evaluate existing standards with a
determnation to identify those which wll
assist the industry in a positive way, those
whi ch should be elimnated, those which can be
i mproved through rewiting.

« To devel op new standards where gaps in coverage
are found.

Since May of 1978 when the ASTM comittee F-25 on Shipbuil ding
was formed, significant progress toward these three goals has

been nade.1 The Society of Naval Architects and Marine En-

gineers (SNAME) is providing further |eadership and gui dance

through its Ship Production Commttee and Panel SP-6, Standards
and Specifications.

‘Detailed information is available from John C. Mason, Secretar

of F-25, Bath Iron rks Corporation, 700 Washngton Street,
Bath, Maine 04530. elephonep207-4i%-331 extg%sPon 25%8.
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¢. Achieve Industry Participation. Industry managers
are urged to support the work of the F-25 commttee by:

eParticipating in its activities at a top
management |evel, €l ther directly or by

designating a co-ordinator to represent

t he conpany on the Commttee.

Z ldentifying deficient standards for the
Committee, and propose the correctjve action
(i.e., elininate, replace, or rewite).

Z utilizing new and inproved standards when
writing shipbuilding contracts.

A body of inproved shipbuilding standards will undoubtedly
reduce costs and risks for designers, builders, vendors,
operators, regulators, and underwiters. In separate inter-
views, the managing directors fromsix North European yards
confirmed that company resources’ (typically, six engineers
full-time) were conmitted to a standards devel opment program
preci sely because the benefits far outweighed the costs.

Moreover, they were so convinced of this fact that they did

not exert time and noney to collect specific cost vs. benefit
data. Figure 2 illustrates the prospective relationship of

cost to benefit over the next five years as a system of coherent
shi pbui I di ng standards is devel oped.

The cost curve anticipates initial costs that are higher
than sustaining costs. Because standards have been neglected
by the private sector for so long, there is a huge backl og of
work- to be done; hence a mgjor initial outlay. AS present
standards are inproved and new standards are witten, the ship-
yard comm tment reduces to a sustaining |evel

'"The word "coherent" 1S used inits scientific sense to nmean

"characterized by an orderly or logical relation of parts
t hat affords conprehension”
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FINDINGS AND
RECOMMENDATIONS



1. FINDINGS AND RECOMVENDATI ONS

1. H STORI CAL PERSPECTI VE

The national shipbuilding research program was initiated
by the Maritine Commission in 1972 as a joint venture with the
industry to find methods for reducing the cost of building
ships. Standardization of methods and conponents (not whole
ships) was identified as an area of significant potential for
savings. Bath Iron Wrks, Inc. (BIW, the major builder of
standardi zed Navy destroyers during Wrld War |1, agreed to
cost share and manage the appropriate research. |, 1973
key managers of the major United States yards and the ngjor
design agents met at Annapolis to identify the areas offering
the greatest opportunities for cost and risk reduction. g o
this consensus of industry |eaders, Bath Iron Wrks created
t he research program for shipbuilding standards.

The initial work' under this programclearly concl uded
that the use of standards by the maritime comunity would re-
duce cost and risk, and that the devel opnent of an indexed
catal ogue of donestic and foreign shipbuilding standards was
the next step to be taken. This report is the outcome of taking
that step and summarizes the path of the research. patails of
the study are available in ten reports listed in Appendix B.

"The results of the initial research tasks are reported in
publications prepared by Bath Iron Wrks for the Maritimnme
Adm nistration and are listed in Appendi x B.

II-1



2. PURPOSE OF RESEARCH TASK S-20 (A Conpendi um of Shi pbui | di n¢
st andar ds)

The purpose of this task was to identify and catal ogue
the standards that are being used by the shipbuilding industry

in the United States and a representative sanple of those used
abroad. The task was divided into three subtasks:

Subtask | - ldentify Existing U S. Shipbuilding
St andar ds

Subt ask 11 - Identig%_lndustrial St andards Used by
U S | pbui | ders

Subtask 111 - ldentify Foreign Shipbuilding Standards

In addition, special investigations were made into certain dis-
crete facets of standards in response to the needs of SNAMVE'

Panel SP-6 on Standards and of the Executive Subcommttee of
the ASTMF-25 Conmittee on Shi pbuil ding.

3. METHOD

Figure 3 summarizes the nunber of standards which were
exanined and catal oged as part of this task. Ihe standards
in Subtask | are considered to be in active shipbuilding use
in the United States. They were found in contracts between
owners and shipyards which involve Construction Differentia
Subsidy Funds. They are predomi nantly from the regulatory
bodi es and classification societies. The industrial standards
in Subtask Il are primarily from such voluntary consensus
standards organizations as ASTM Al of the Subtask I
standards were cited by reference fromthe Subtask | standards.
The foreign standards in Subtask Il were identified as “ship-
bui | di ng standards" in catal ogues published by DIN, 1EC IS0,

"Acronyns for the standards organizations are explained in
Appendi x A
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SUBTASK I SUBTASK II | SUBTASK III
U.S. SHIP- U.S. INDUS- | FOREIGN SHIP-{  TOTAL
BUILDING STD.| TRIAL STD. | BUILDING STD.
NUMBER OF -
STANDARDS 2596 395 446 3437
PERCENT 75.5% 11.4% 13.1% 100%

FIGURE 3: A TOTAL OF 3437 SHIPBUILDING AND INDUSTRIAL STANDARDS
WERE ANALYZED.

and JIS. 1In addition, some standards were included from a

major German yard. There are no foreign regulatory standards

in Subtask III. This fact should be kept in mind when comparing
data from Subtasks I and II (American) with data from Subtask
IITI (Foreign). TFigures 4 and 5 show the distinction between
standards selected for each subtask.

Once the standard was identified, it was analyzed by an
engineer who codified it into a Ship Work Breakdown Structure
(SWBS)l subgroup and assigned it to a subcommittee of the ASTM
Committee F-25 on Shipbuilding. He determined the type of
standard and the subjects (up to three) covered. This infor-
mation with the standard's title, originating organization,
and identifying number were key entered on magnetic tape and
computer processed to provide listings of the information
sorted four ways:

Originating organization
Navy Ship Work Breakdown Structure (SWBS) number

Subject
F-25 subcommittee assignment

1l For a complete description of SWBS, see Ship Work Breakdown
Structure, NAVSEA 0900-LP-039-9010.
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MARAD USCG ABS FED | MIL OTHER PRIV

‘MAKE REFERENCE TOJi

MARAD { ABS FED UscG Jic OTHER ,gggg
MIL ANSI ASTM IEEE UL l
NEMA MSS SUBTASK
- | 4
QMAKE REFERENCE T%
'

ASTM ANSI AGMA DOD SUBTASK

NFPA FED 1EEE MIL NAS NEMA TERT
pocul

FIGURE 4: THE STANDARDS INCLUDED IN SUBTASK I AND SUBTASK II CAME FROM

DOCUMENTS USED IN SHIBPUILDING CONTRACTS OR FROM SECONDARY
AND TERTIARY DOCUMENTS REFERENCED BY THE PRIMARY DOCUMENTS.
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APPROACH TO SELECTION
OF STANDARDS FOR
SUBTASK III FOREIGN
JIS INDEX
oF X0 STANDARDS
INDUSTRIAL
STANDARDS
ITIS
A YES
SHIPBUILDING
STANDARD !
PREPARE __—
CODING —— DATA
SHEET BASE

FIGURE 5: FOREIGN SHIPBUILDING STANDARDS FOR SUBTASK III WERE SELECTED
FROM PUBLISHED INDICES.

The processing of the information by the engineer which
resulted in the computer print-out is illustrated in Figure 6
and is described in detail in the "User's Guide" of Appendix C.
The computer print-outs have been distributed to the .members
of SNAME Panel SP-6 and to the Executive Subcommittee of F-25
and are available. Appendix B contains a list of the print-
outs and instructions for ordering.

4, FINDINGS

a. Present Standards are not Sensitive to Economic Impact

The collection of standards which exists today has in
large part been developed by those who are removed from the
economic pressures of shipbuilding. Often the objectives of
the standards' writers are dictated by legislative action such
as directives to promote safety at sea. There has been little

I1-5



SHIPBUILD-
ING

STANDARD

) ANALYZE ,
STANDARD l

o Assign SWBS
e Determine Subjects Covered

¢ Assign F-25 Subcommittee
Jurisdiction

v

RECORD DATA
e Number of Standards

e Organization
e Date of Last Revision
e Title

~,

CODING
FORM

Key-enter —
onto magnetic ﬁb

tape .
’ ¢ Chase
Sort & Print
Organiza-
tion
[_suBS
‘ F_25 National Shipbuilding
Subject Standards Catalogue

FIGURE 6: STANDARDS WERE CODIFIED AND INFORMATION ENTERED ONTO
A DATA BASE FOR SORTING-AND PRINTING OF VARIOUS LISTS.
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or no pressure put upon the witers to take into account the
conpl ex econom cs of designing, building, and operating a ship
for profit. Because cost figures are considered to be con-
fidential within each shipyard, no industry-supported forum has
existed in the past which would have provided an opportunity
for shipyard representatives with cost know edge to participate
in the devel opment or approval of standards.

It is fortunate at this juncture that a recognition of
this problem has pronpted the regulatory bodies to seek nore
industrial input, and that the formation of the ASTM F-25
Comm ttee on Shipbuilding has attracted a broad nenbership
whi ch includes designers, builders, owners, operators, regu-
latory bodies, classification societies and vendors. These
new forces, with encouragement, can see to it that standards
reflect the vital need to be economcally in tune.

h. A System for Managing U.S. Shipbuil ding Standards
Does Not EXI st

The examnation of the current state of standards in
the Anerican shipbuilding arena reveals an unw el dy situation
| acking co-ordination and direction. Aside from the nost
elenental territorial clains, there appear to be no co-operative
efforts, there is much duplication, a maze of conplex interrela-
tionships survives unaided by an audit trail, and research
uncovers a rather frightening evidence of unacknow edged
obsol escence. To exenplify, Section 52-5 of the Marad Standard
Specification makes reference to 440 standards witten by 13
different organizations in six levels of citations; further,
some of the cited standards have been revised, thus effectively
changing the Marad Standard Specification without Marad' s know edge
or agreenent. In other cases, tracing cited standards led to
the discovery that sone standards had been revoked years ago.
(MARAD 17- MA-03 and 18- MA-03 stand as exanples. ) Figure 7
shows the age of American standards to be significantly greater

11-7



DOMESTIC SHIPBUILDING |  FOREIGN

REGULATORY | INDUSTRIAL | SHIPBUILD-
STANDARDS | STANDARDS ING

6 YEARS 4 YEARS 3 YEARS

FIGURE 7: AVERAGE AGE OF STANDARDS

than the foreign counterparts, @ disparity which results froma
|l ack of regular review of donestic standards.

Itbecomes obvious that the key to managing a standards
programis co-ordination to avoid duplication and conplexity,
coupled with a constant attention to nethods and technol ogy.

Regnl atory Bodies and Cassification Societies Dom nate
U.S. Shi pbuilding Standards

As noted in describing the purpose of this research
task, the 2596 standards exam ned in Subtask | were directly

cited or referenced in contracts for subsidized ship constructio

Ei ghty percent of these standards were from a re%ulatory body
such as MarAd or froma classification society. he stgndards
conprising the renai nder were devel oped by such industrial group

as | EEE. Because regulatory standards tend to be cunbersone anc
Insensitive to expedi ency and econony, and because industri al
standards on the whole tend to address qualitative and quantita-
tive specifics nore generically, 1t is disturbing to find so fe
industrial standards at the primary contract |evel. It is only
as citations are followed out of the contract that the incidence
of non-regul atory standards becomes more frequent. lgure 8
verifies this point.

No regulatory standards were studied in Subtask |11,
Forei gn Shipbuilding Standards, for two reasons. First the



SOURCE OF STANDARDS TOTAL
STUDY SURTASK REGULATORY | TNDUSTRI AL
! US'TSAND%“D%BllJlNLDlNG 2069 527 2596
_USE
11 RELATED
| NDUSTR! AL 77 318 395
11 FOREI G\ 0 446 446
TOTALS 2146 1291 3437

FIGURE 8: SOURCE OF STANDARDS BY SUBTASK

standards to be anal yzed came from standards indices as
opposed to contract documents; second, foreign yards have

devel oped a nmjor portion of their standards through national
standards organi zations, thus limting regulatory specifica-

tions to strength of design and safety items. Foreign yards
are capable of building to ABS rules but no docunment com
parable to the Marad Standard Specification for Merchant Ship
Construction, with its 372 items manufactured bY 144 Conpani es,
was in evidence. It is customary for foreign conpanies to |ist
such items as part of the "standard outfit" which is negotiated
with the prospective ship owner. Wereas the Marad Standard
Specification tells the US builder to supply a LAMBON 6512
Gapefruit Knife (or equal), the foreign shipbuilder would have
negotiated a |ong_tern1"frane" agreenment with a reputable vendor
for all of the galley equipnment. (The term”frame” refers to
the sliding time frame which is a usual condition of such an
agreenment, providing for automatic contractual extensions from
the initial period as long as the vendor continues to neet

the standards for quality and performance at a conpetitive
price.) In seeking a purchase agreenent of this sort, a

11-9



performance standard for each itemin the purchase group woul d
have to be met by the vendor.

It is evident that the foreign shipbuil der has capital
on his greater freedom to use industrial standards, while the
Anerican yard finds itself using standards witten by governnent
agenci es because standards were not available to the agencies
or to the shipyards when they were needed.

d. Shipbuilders are Confronted by a Confusion and Profusion
of St andar ds

The next three areas of comentary are so closely
interrelated that in covering the subjects there will be con-
siderabl e overlap. The evidence fromthe study of donestic
standards suggests (1) that there are nore standards than are
required for adequate coverage (the nunber is a five-digit
unknown); (2) that in some categories there is irrelevant or
i nadequat e coverage; and (3) that many standards are very cumber
sonme to use. These hindrances have their genesis in the origin
of the majority of U S. shipbuilding standards by the regulatory
bodi es who create standards with little regard for their end

use or economc inpact and without direction from a standards
managenent organi zati on.

By contrast, foreign yards appear to function effective
with a much snall er nunber of standards (about 1000), and they
attenpt to wite standards which are nore versatile.

It must be understood that although these findings are
valid for many of the standards exam ned, the standards taken

as a whole are far from hompgeneous. The |ack of a clearing
house for standards and the diverse interests of the witing
organi zations guarantee confusion and a |lack of organization
| ndi vi dual standards may not stand the test of each finding,
but certainly the overall message is clear.
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mal | et s,

As standards were anal yzed and assigned to SWBS groups,
It becane obvious that |arge nunbers of domestic standards were
Federal Specifications addressed to mnor itenms such as wooden

asbestos gloves, flour sifters, while the larger

percentage of foreign standards was concerned with nmore signifi-
cant conponents, |eaving nost of the snall

with at a shipyard |evel.

and Furni shings.

items to be dealt

Thi s phenomenon can be seen in Figure
9 showing the distribution within SWBS G oup 600 on Qutfit

SVBS  SUBGROUP DOVESTIC | FOREI &N
OR ELEMENT NO. SWBS TITLE N T % N | %
601 Ceneral Arrangenent - Qutfit and

Fur ni shing Draw ngs 0 0 4 6
602 Hul | Designating and Marking 20 5 51 8
610 Ship Fittings o| 0 41 6
611 Hul | Fittings 7 2 5 8
612 Rails, Stanchions and lifelines 4 l 51 8
613 Rigging and Canvas 7 2 3 5
623 Ladders 9 2 23 | 37
625 Airports, Fixed Portlights and Wndows 71 2 6 | 10
631 Pai nting 32 8 1 2
634 Deck Covering 131 3 0 0
635 Hul | I'nsul ation 131 3 0 [-0-
640 Li ving Spaces 77119 1] 2
644 Sanitary Spaces and Fixtures 13 3 0 0
651 Commi ssary Spaces 37 9 | 2
665 Workshops, Labs, Test Areas (Including

Portabl e Tools and Equi pment) 98 | 24 0 0
600- 699 All Qher Not Included Above 67 | 17 6

TOTAL 406 |100% | 62 |100%

FIGURE 9: DI STRIBUTION OF DOMESTI C AND FOREI GN STANDARDS W THIN SWBS

GROUP 600-699, OUTFIT AND FURNI SHI NGS.

I1-11




It is also of interest to note that while each of the
four foreign industrial organizations studied indicated a
nunber of the applicable standards to be shipbuilding standards
witten expressly for that industry, |EEE was the only Anerican
I ndustrial association out of those making any noticeable con-
tribution to a body of shipbuilding standards per se. Figure 10
charts the nunmbers. The five donestic standards witing groups
listed in Figure 10 provide al nost 90% of the industrial standard
examned in this research task, and all of the standards are
included in shipbuilding contracts. However, only 16% of the
778 total were witten with the assistance of shipbuilding per-

sonnel. At the oppsitete pole, foreign shipbuilders assisted in
in the. developnment of all foreign .shidmlding standards.
NUVBER
STANDARDS NUMBER OF CLASSI FI ED PERCENT
ORI G NATI NG STANDARDS AS SH PBUI LD-[ SH PBUI LDI NG
ORGANI ZATI ON | NG STANDARDS  STANDARDS
1S0 5703 59 1
| EC 738 68 9
JI'S 7700 512 7
DIN 13640 118 1
SUBTOTAL 0
ECREI G\ 27781 757 3%
ASTM 5000 | 0
ANS| 9700 3 0
| EEE 340 l 0
NEMA 250 0 0
UL 1500 4 0
SUBTOTAL 05
BVEST C 16790 9 05%

FIGURE 10:  COVPARISON OF NUMBER OF SHIPBUILDI NG STANDARDS
DEVELOPED BY MAJOR FOREIGN AND DOVESTI C | NDUSTRI AL
STANDARDS VARI TING ORGANI ZATI ONS.
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A significant nunber of standards caused enough difficulty
in this research to make it very certain that the use of them
by the industry nust be exasperating at best. Four kinds of
probl enms predom nate.

The first problemis one of vague references. One stand-
ard will invoke another series of standards w thout specifying
whi ch section of the latter is applicable. A standard will
state "in accordance with regulatory body requirements” wthout
stating which regulation is intended. Some standards make
reference to cancelled or superseded standards.

A second stumbling block involves inprecise descriptions.
"I'n accordance with good shipbuilding practices" appears over
and over again. \What constitutes "good shipbuilding practice”?
Can it be nmeasured? One of the inortant major gaps in the
current body of standards is the lack of specified tolerances.
(Japanese standards, developed under JIS jurisdiction, univer-
sally give tolerances for shipbuilding practices. JIS stand-
ards specify the dinension With tolerance for the new condition
and sonetines even for the limt of service.)

A third conplexity results from nulti-level interdependency,
or chaining. Often the reference path from one standard to
another turns back in on itself or leads to a never-ending
series of citations, many of which are in part irrelevant to
the standard at hand. The maze can befuddle the nost dedicated
standard-user. Figure 11 is a sinplified illustration of the
chaining effect.

The fourth inpracticability is caused by specifications

that are too precise or restrictive. In an attenpt to define
a standard product, the product is specified by brand name and
then universalized by adding "or equal". It is presumed that

"or equal" will allow a shipyard to buy the naned itemfrom a

I1-13



STANDARD A

| |
STANDARD B ~» STANDARD C STANDARD D
i
[ v |
: .._-:-_—_.T—]
STANDARD E Jﬂ)r STANDARD E ! | STANDARD F
i !
! I
: etc. :
STANDARD A j(-' "’F STYANDARD C
etc etc.

FIGURE 11: MULTILEVEL INTERDEPENDENCY OF
STANDARDS ON CHAINING.

different manufacturer as long as the substituted iten1is

. . : Proving equality
equi valent to the specified one in every way.
. . , ) . . A because the
Is the shipyard' s obligation and is very difficult,
speci fication by brand name constitutes all the information
given. Wthout knowing what qualities or performances are
rel evant, an "or equal" product substituted is not easily
defended. Such restrictive and uninformative standard witing

can result in limted cost alternatives for the shipbuzl der
since the vendor bias is not €asily balanced in such a small

I ndustry.

e. Standards do not Serve the Best |nterests of All

In order to deliver a ship, standards nust be used

t hrough the shipbuilding process by the designer, the builder,
the owner, and operator; Dy the suppliers and vendors; and by

those who regulate the industry. Ce€arly, each of the above
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makes a different contribution to the finished product, and
consequently each faction has a unique use for a standard.

These individual requirements can be illustrated by considering
an hydraulic punp. The designer needs to know the character-
istics of the punp. The builder must see that it will inter-

connect with all mating equipnent. The owner/operator is con-
cerned with a reliable, maintenance-free punp which will have a
low life cycle cost. The supplier must neet the performance

| evel and tests used to neasure that perfornmance. The regul a-
tory body is concerned with insuring the safety of the punp.

The witer of standards nust address these needs, but many

of the present standards do not denonstrate such recognition.
Taken as a whole, the ABS Rules appear to have a reasonable
sensitivity to use and purpose, Wwhereas long lists of products
by brand nane "or equal" seemto |ack such awareness.

f.  Standards are Vita

The nost inportant conmon denominator to this research
report nust be enphasized: aship could not realistically be
built without standards. This is a very sinplistic statement,
but its essence is the foundation upon which all discussion and
critique of shipbuilding standards takes place. The rest is a
matter of degree. Wthout standards, there could be no stee
plate to use (conposition? tensile strength? dinmension?), the
fittings would not fit the pipes nor the nuts the bolts, the

propul sion system could not function wthout a condenser mated
to the boiler, there could be no warrant against defects. In

spite of all the difficulties found in the present situation,

it is inconceivable to image building a ship with no standards
at all.

Even the present non-integrated shipbuilding standards
affect savings for all. A custom design without benefit of
standards woul d be prohibitive. Even the custom builder of
hand crafted di nghies uses standards to advantage.
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The challenge is, therefore, to expedite an efficient)

wel | - managed system within which standards are witten and
promul gated and used in order 'O achieve optimm quality at
a conpetitive price.

5. RECOMMVENDATI ONS FOR | MPROVING U.S. SHI PBUI LDI NG STANDARDS

a. An Integrated Fanily of Standards Shoul d Be Devel oped

The shortcom ngs of both the system of standards and
of individual standards which presently persist and were high-
lighted in the findings of this research task can be largely
elimnated by the establishment of a famly of shibpuilding
standards. Such a body of standards specifically addressed
to the singular business Of building ships nust exhibit the
following characteristics:

Sensitivity to costs and risks

Protection for the interests of all parties
Adequat e coverage

Coherent relationships between standards
Codification for the convenience of all users
Built-in nmechanism for up-dating

b. A _Standards Minagenent O gani zation is Essentia

In order to achieve the objective of a well-integrated
famly of standards, a standards management committee with

full industry support is a must. It should be organized in
order to oversee the inplenentation of these six action steps:
e Review existing Standards with an eye to the

quality of the standard, appropriateness of
the subject material, relationship to other

standards. Usually this review shoul d take
precedence over witing new standards.
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| neffective standards should be w thdrawn, obsolete
standards up-dated. The standard should display
sensitivity to its intended use. Figure 12 presents
a flow diagram for the review of standards.

. « Devel op procedures to provide for inter-
action on a regular basis anong the groups that
wite standards. (The 36 witing groups identified
in this research task offer a.junping-off place!)

A set of mutually acceptable ground rul es needs
to be negotiated with the publishers of standards
relative to satisfactory reasons for requesting
that a standard be revised or dropped. The ground
rules will have a definitive effect upon the review
action,

| Sinmplify the rel ati onshi ps between standards.
Conpl ex chains or interstandard dependencies are
not necessary. Every effort should be nade to keep
citations within bounds. A specification tree can
be a helpful tool. The interposing of limts on
references and citations may be in order.

| Identify voids in standard coverage. New stand-
ards will be advantageous in sone areas to fill
the "holes". The elimnation of several conflicting
standards may create a void best filled by a new
standard. The devel opment of new standards shoul d
be a planned activity, scheduled and nonitored by
t he standards managenment organi zation

| Insist on well-witten standards. The need for
standards to be well-written has been a concern of
the maj or standards management groups such as ASTM
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REVIEW STANDARDS

REQUEST ORIGINATOR TO WITHDRAW
STANDARD

THIS STAND-
ARD INCLUDE ALL
THE NEEDED IN-
FORMATIO

ADVISE ORIGINATOR OF NATURE OF
DEFICIENCY AND REQUEST MODIFICATION

CHECK LIST
o REQUEST
e UNITS ORIGINATOR TO
. TOLERANCES REWRITE AND
MATERIAL NO REWRITE N
COVERED IN A CLEAR, DEFINITIONS > | SooMEnT o
GRAMMAR & | APPROVAL
etc.

COORDINATE IMPROVED
ORGANIZATION OF
RELATIONSHIP TO OTHER
STANDARDS

CAN ANY

FIGURE 12: FLOW DIAGRAM FOR THE REVIEW OF EXISTING STANDARDS
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The Society published a style nmanual intended as

a standard for linquistic quality for the witers

of standards. In the case of shipbuilding standards
an additional quality check shoul d be nade because
of inexperience in witing marine standards for
general use. Wth a tradition of very limted
participation in standards devel opment, the maritinme
industry could easily lose tine and inertia with
costly false starts. A brief quality assurance
gui de shoul d be devel oped to assist in the selection
of subjects for standards and in the determ nation
of valuable attributes to be incorporated into the

standards.  The guide shoul d address the technical
content of the standard as an adjunct to the style

manual .

Z *Provide for cyclical review of all standards.

The fam |y of standards nust be kept up-to-date,

and therefore a pattern for periodic review of

each standard is a necessity. The interval between
reviews should not exceed five years. |, addi ti on,
provision for review of a standard in md-cycle

is called for to allow for a response to specific
significant deficiencies. An index of the relation-
ships between standards would assist in this effort
to maintain standards which are current, ¢ i
woul d enable the reviewer to determne the effect

of changing a standard on those standards which
depend upon the changed standard.

6. | MPLEMENTATI ON OF RECOMVENDATI ONS
In order to develop and maintain an integrated famly of

st andar ds,

the follow ng steps (which have already been initiated)

shoul d be vigorously pursued.
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A shipbuil ding standards management organization has been
formed within the Arerican Society for Testing and Materials.
This is the ASTM F-25 Cormmittee on Shipbuilding. The chairman
is M. Robert J. Taylor from Exxon International. The vice-
chairmen are M. N.S. Smth from Bethl ehem Steel and Captain
C.B. dass USCG from the Coast Guard. M. John Mason from
Bath Iron Wrks Corporation serves as secretary.

The Conmttee includes an Executive Subcommittee with man-
agenment responsibilities and 13 technical sub-conmttees gener-
ally oriented to coincide with traditional shipbuilding |ines
such as hull structure or deck machinery. Four other sub-
commttees provide the required staff support.

Thus a conpl ete standards managenent organization is now in
exi st ence.

The efforts of the F-25 Commttee are being enthusiastically
supported by SNAME Panel SP-6 on Standards and Specifications.
This panel is auditing research work such as this Task S 20 and
Its menbers are engaging their respective shipyards in the con-
duct of research which is resulting in draft standards for ASTM
F-25 Consensus Review. The progress which has been nade in the
past year would not have been nade without the active participa-
tion of the SP-6 Panel nembers and their chairman,

Further assistance has come fromthe Ofice of Advance Ship
Devel opnent of the Maritine Conmmission. They have provided mat-
ching funds for applied research into ship producibility and have
pronoted the devel opnent of standards as a primary vehicle for cor
verting research results into practicable cost savings.
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The Naval Ship Engineering Center (NAVSEC) has a nmjor pro-
gram underway to review Navy standards for non-conbatant ships
and is making a determned effort to co-ordinate this project
with the develop of conmercial shipbuilding standards.

However, the F-25 Commttee nust face fromthe onset the
| iatsonwork immediately required because a | arge nunber of or-
gani zations are already in the nmaritime standards witing busi-
ness and may well resist the Conmttee's efforts to suggest re-
vision and/or elimnation of their creations, There is no
question but that sone of the groups may sincerely protest that
they, keep close watch over their standards and would at any tinme
make inprovements which they deened desirable,

Progress will come with an unanimty of purpose and a per-
sistent dedication to inproved opportunities through standardi-
zation. There is a predictable ratio between support for the
chal | enge before the F-25 Commttee and cost reduction in
American shipyards.

EPI LOGUE

A COHERENT FAM LY OF STAND@S |S VITAL TO ANY BUSI NESS AS
COWPLEX AS SHI PBUI LDING  THE EXI STENCE OF A SYSTEM FOR DEVELOP-
| NG MAINTAINING AND CCDI FYI NG STANDARDSI S. MORE CRI TI CAL THAN
|'S THE EXI STENCE OF ANY | NDI VI DUAL STANDARD. | NDUSTRY LEADERS
CONCERNED ABOUT THE FUTURE ARE ENCOURAGED TO SUPPORT ACTI VELY
THE PRESENT EFFORT TO DEVELOP A STANDARDS SYSTEM
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CorpPORATE-TECH PLANNING INC.

APPENDIX A

This list gives the names of the organizations (and their
acronym) and documents upon which this report is based. The
following domestic organizations were classified as a regulatory
agency or a classification society.

American Bureau of Shipping

Department of Labor

Environmental Protection Agency

Federal Specifications

Intergovernmental Marine Consultive Organization
Maritime Administration

National Bureau of Standards

Panama Canal Company

Suez Canal Authority

International Convention of Safety on Life at Sea
United States Coast Guard

United States Department of Agriculture

United States Public Health Service

United States Navy

The remaining organizations were classified as industrial
standards writing groups. '
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M5 03

ABS
ABS
ABS
ABS

ABS
ABS
ABS

ABS

ABS
ABS
ABS

ABS

ABS

ABS

04
05
06
07

08
09
10

11

12
13
14

15

16

17

OR DOCUNVEN]

Anerican Bureau of Shipping Rules for Building
and Cl assing Steel Vessels

Nondestructive Inspection of Hull Welds

Approved Wl ding El ectrodes Wre-Flux and Wre-Gas
Conbi nati ons

O fshore Mobile Drilling Units

Steel Barges for Ofshore Service

Bulk Carriers for Service on the Geat Lakes
River Rules '71

Inert Gas Installations on Vessels Carrying QO
in Bulk

Certification of Cargo Containers
Manual for Making Bronze Propeller Repairs

Repai r, Vel ding, C adding and Straightening of Tail
Shafts

Burning Crude G| and Slops in Main and Auxiliary
Boi l ers

Steel Floating Dry Docks
Undewat er I nspection in Lieu of Dry Docking Survey
Construction of Shipboard El evators

Certification of Construction and Survey of Cargo
Gear on Merchant Vessel s

Certification of Self-unloading Cargo Gear on G eat
Lakes Vessels

Si ngl e Point Mborings
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ABS 18
ABS 19
ABS 20
ABYC
AMCA
ANSI
ASTM
DOL
EPA
FCl
FED
HEI

H

| EEE

| ES

| MCO

| PCEA
JIC

MASS
MASSD
ML
MBS
NBS
NEMA
NFPA

Al um num Vessel s

Cl assification of Nucelar Ships

Subnersible Vessels

American Boat and Yacht Council, incorporated
Air Mving and Conditioning Association, Inc.
Anerican National Standards Instutite
American Society for Testing and Materials
Department of Labor

Envi ronmental Protection Agency

Fluid Controls Institute, Incorporated
Federal Specification

Heat Exchange Institute

Hydraulic Institute

Institute of Electrical and Electronics Engineers, Inc.
|1l um nating Engi neering Society

| ntergovernnental Maritime Consultive Organization
| nsul at ed Power Cabl e Engi neers Associ ation
Joint Industrial Counci

Maritinme Adm nistration

MARAD St andard Specification

MARAD St andard Specification - Diesel
Mlitary Specification

Manuf acturers Standardi zation

Nat i onal Bureau of Standards

National Electrical Mnufacturers Association

National Fire Protection Association
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CorRPORATE- TECH PLANNING | NC.

OCM F G| Conpanies international Mrine Forum

PCC Panama Canal Conpany

SCA Suez Canal Authority

SNANVE Society of Naval Architects and Marine Engineers
SQLAS Safety of Life at Sea, International Convention of
SSPC Steel Structures Painting Council

TEMA Tubul ar Exchanger Manufacturing Association

UL Underwriters Laboratories, |ncorporated

USCG United States Coast Cuard

USDA United States Departnment of Agriculture

USN United States Navy

FOREI GN_STANDARDS

BV Brenmer Wul kan Schiffbau und Maschinen Fabrik
(German Shi pbui | der)
DIN Deut sches Institute fur Nornung
(German Standards Institute)
HDW Fachnor nenausschuss Schi f f bau o
(A conmittee of DNA, a shipbuilders' association)
HMN Hi virich Mhr El msworn
(deck hardware vendor)
| EC I nternational Electrotechnial Conmm ssion
| SO | nternational Standards Organization
JI'S Japanese Standards Associ ation _
(JIS Standards for Japanese Industrial Standard)
RNS Rhei nst ahl Nordseewerke Grb. H Enden

(deck hardware vendor)

Vénor mer | |
(abbreviation used in purchase orders to describe
product standard)
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APPENDI X B

Reports available from Task S-20

The reports |isted bel ow have been conpleted as a part of
the National Shipbuilding Standards Program Task S-20, a
Conpendi um of Shi pbui | ding Standards. Copies may be obtained by
contacting:

M. John C. Mason

Manager, MarAd R&D Program
Bath Iron Wrks Corporation
700 Washington Street

Bat h, Mine 04530

(207) 443-3311 ext. 2550

1.  Subtask | Report

An analysis of 2596 U S. shipbuilding standards, derived
from regulations, classification society rules and voluntary

concensus industrial standards cited by the regulations and
rules. 51 pages plus appendi x.

2.  Subtask | Standards Catal ogue

Four listings of 2596 U.S. shipbuilding standards sorted by
Originating Organization, Navy Ship Wrk Breakdown Structure (SWBS),
Subj ect, and ASTM F-25 Subconm ttee on Shi pbuil di ng.

3. Subtask Il Report

An analysis of 395 U.S. industrial standards which are cited
by the Subtask | standards. 28 pages plus appendi x.
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4, Subtask Il Standards Catal ogue

Four listings of 395 U S. industrial standards sorted by
Oiginating Oganization, Navy Ship Wrk Breakdown Structure (S
Subj ect, and ASTM F-25 Subconmittee on Shi pbuil ding.

5. Subtask |Il| Report

An anal ysis of 446 foreign shipbuilding standards, nainly
S0, IEC, JIS and DIN. 29 pages plus appendi X.

6. Subtask |Il Standards Catal ogue

Four listings of 446 foreign shipbuilding standards sorted
by Originating O ganization, Navy Ship Wrk Breakdown Structure
(SWBS), ASTM F-25 Subcomm ttee on Shipbuil ding.

7. Report on Proprietary Standards

Results of Ml Survey of ten designers and 21 shipyards
to determne the extent to which they had devel oped proprutary

standards. 7 pages pl us appendix.

8. Notes on Fiberglass Reinforced Pipe

Synopsis of exam nation of regulations concerning maritine
use of glass reinforced resins in rigid plastic pipe. 3 pages.

9. Information in support of the questionnaire forwarded by the
Ad Hoc Planning Goup of ASTM Conmttee F25.10 on Electrical and

El ectroni c Shipbuilding Standards.

Monograph on incongruities in electrical standards. 14 pag
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10. Consolidated Pilot Phase Report

An introduction to Task S-20 and net hodol ogy to be used
for Subtasks I, Il, and Ill. 19 pages plus appendi x.

11. List of Standards Cited in Maritinme Adm nistration Standard
Specification for Merchant Ship Construction

List by organization of all references in MirAd Standard

Specification to other standards. 71 pages “- originally published
as Appendi x E of Consolidated Pilot Phase Report.

SH P PRODUCI BI LI TY RESEARCH PROGRAM PUBLI CATI ONS

A manual for Planning and Production Control for Shipyard use.
| MTROVED PLANNI NG AND PRODUCTI ON CONTROL ( TASK 0-2)
e Final Reports
Executive Summary
Literature Search
Burning Rate Tabl es
Wel ding Current Tables
Wel d Cost vs Fit Gap Tables
Production and Schedul i ng Standards
Bur ni ng
Layout
Fitting (Fabrication Area Only)
Wel ding (Fabrication Area Only)

FEASI BI LI TY OF SHI PBUI LDI NG STANDARDS (TASK S-15)

o* Report of Castine Conference
| Executive Summary
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ADVANCED PI PE TECHNOLOGy (TASK S-4)

 Final Report
 Executive Sunmary

| MPROVED DESI GN PROCESS (TASK D-2)

 Final Report
« Executive Summary

FEASI BI LI TY OF PROPULSI ON PLANT STANDARDS (TASK S-1)

 Final Report
 Executive Summary

SIMPLI FI ED HULL FORMS AND SERI ES PRODUCTI ON (TASKS P-1/0-1

 Final Report
 Executive Sunmary

STANDARD STRUCTURAL ARRANGEMENTS ( TASK S-8)
 Final Report

PROCEEDI NGS FOR SHI PBUI LDI NG | NDUSTRI AL/ PRODUCTI ON ENG NEERI
WORKSHOP.
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