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MIL-STD-2137A(SH)

FOREWORD

1. This military standard is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and Agencies
of the Department of Defense.

2 Reneficial comments (recommendationng
Z. rec ndations

data which may be of use in improving this document should be add ess
Commander, Naval Sea Systems Command, ATTN: 03Q42, 2531 Jefferson Davis Hwy
Arlington, VA 22242-5160 by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.

4. This standard satisfies a requirement to combine all weight control technical
requirements for all phases of U.S. Navy surface ship acquisition contracts into
a single document.

5. This standa te
procedures from preliminary design to detail design and construction. All sec-
tions are self-sufficient in technical coverage; however, they must be considered
in conjunction with the policy and procedures of the basic document to be applied
effectively.
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1. SCOPE

1.1 Scope. This standard establishes the weight estimate and report
content and procedures for all design phases of surface ship acquisition from

preliminary design to detail design and construction.
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1.2 Reports interface. The interface

is depicted on figure 1.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifi-
cations, standards, and handbooks form a part of this document to the extent
specified herein; Unless otherwise specified the issues of these docum s

T C
snpn1f1pd the issues of these docume
i

tions and Standards (DODISS) and supplement thereto, cited in the solicitation
(see 6.2).

SPECIFICATIONS

MILITARY
MIL-D-5480 - Data, Engineering and Technical:
Reproduction Requirements for.
STANDARDS
MILITARY
DOD-STD-1690 - Maritime Metric Practice Guide.

(Unless otherwise indicated, copies of federal and military specifica-
tions, standards, and handbooks are available from the Standardization

Documents Order Desk, BLDG. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-
5094 )

vos.

2.1.2 Other Government documents, drawings, and publications. The fol-
lowing other Government documents, drawings, and publications form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues are those cited in the solicitation.

NAVAL SEA SYSTEMS COMMAND (NAVSEA)

PUBLICATIONS

0900-LP-039-9020 - Ship Work Breakdown Structure for

Nuclear Propulsion Plant. (U)

Expanded Ship Work Breakdown
........ U~ T

Structure, Vol I.
Fvnandnd QH1p Work Breakdouwn

Structure, Vol II.

S9040-AA-IDX-010/S
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(Copies of 0900-LP-039-9020 are available from Navy Ships Parts Control
Center (SPCC), Code 709, Mechanicsburg, PA 17055. Copies of S9040-AA-1DX-010/

SWBS 5D and S3040-AA-IDX-020/SWBS 5D are available from Naval Sea Data Support
Activity, Code 5700, Port Hueneme, CA 93043.)

2.2 Non-Government publications. The following document(s) form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues of the documents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified,

[§%]



MIL-STD-2137A(SH)
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the issues of documents not listed in the DODISS are the issues of th
t

documents cited in the solicitation (see 6.2).

[t]

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
X3.4 - Code for Information Interchange

(Application for copies should be addressed to the American National
Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036.)

(Non-government standards and other publications are normally available
from the organizations that prepare or dlstrlbute the documents. These
documents also may be available in or through libraries or other informational

services.)

7.3 Order of precedence. In the event of a conflict between the text
of this document and the references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable

laws and regulations unless a specific exemption has been obtained.



3. DEFINITIONS

3.1 Accepted Ship Report (ASR). The ASR is the document that demon-
strates the Contractor’s performance with regard to weight control. The ASR

highlights the differences between the Accepted Weight Estimate (AWE) or the
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aseline Weight Estimate (ABWE) and the delivered ship as inclined
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3.2 Accepted Weight Estimate (AWE). The AWE defines the weight and
centers of gravity of a ship that was awarded under a specification-type
contract using the information that was available at the time of contract
award (see 5.3.1.2). It establishes contractual values for weight and KG and
is the baseline for detail design and construction.

1 1 o
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3.3 Acguisiticon margins Acquisition margins are weight and KG allow-
ances included in the weight estimate to cover the inherent limits of preci-

sion and the undefined variations of component weight and centers of gravity
that take place throughout the design phases and during the construction of a
ship. 1In order to provide for adequate weight control and configuration con-
trol, acquisition margins are divided into five accounts: preliminary design

margin, contract aesign margln, detail d 1gn and bulldlng margin, contract
modification margin, and Goverrﬁeﬁt—F“rﬁished Material (GFM) margin.

3.5 Allocated Baseline Weight Estimate (ABWE). The ABWE is the Con-
tractor’s definition of the weight and centers of gravity of a ship thac was

awarded under a performance-type contract at the time of hull and propu on
configuration approval (see 5.3.1.3). It is the baseline for detail de 1g
and construction

3.6 Baseline Weight Estimate (BWE). The BWE is any designated weight
estimate that is used as a starting point in a design phase for comparative
analysis with subsequent weight estimates. Before contract award, the final

estimate of each design phase is usually the baseline estimate for the suc-
ceeding phase. After contract award, the AWE or ABWE is usually the baseline
estimate for the remainder of detail design and construction

3.7 Bidder’s Independent Weight Estimate (BIWE). The bidder’s (or
offeror’s) independent weight estimate is prepared by each potential contrac-
tor in response to a solicitation. It is the bidder’s evaluation of the ship
design based on the ship specifications, drawings, and data that comprise the
contract package.

»
[¢2]
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3.9 Capacity Load Condition (Condition E). The capacity load condition
is the ship complete and ready for service in every respect. It is light ship
(Condition A) plus the following variable loads: maximum number of officers,
crew, and passengers that can be accommodated and their effects; maximum stow-

. ,

3
age of ammunition in magazines and ready service spaces; full allowance of
aircraft and vehicles (empty weight with full allowance of repair parts and
stores); maximum amount of provisions and stores that can be carried in the



assigned spaces; and maximum capacity of liquids in tanks. Fuel and lube o0il
shall be not greater than 95 percent of tank capacity, unless such tanks are
compensating Compensating tanks shall be considered filled with 95 percent

fuel and 5 percent salt water. Maximum amounts of cargo and supplies, other
than for ship’s own use, shall be included to the full capacity of the
assigned spaces This load condition shall be not greater than the limiting
drafts.

3.10 Category. Category is a fundamental unit of machinery weight
classification for nuclear-propelled ships in accordance with NAVSEA
G566-LP-039-50620

3.11 Categorv svstem. Ca r t

0 <

svstem
= /=L

tego
classification for nuclear-propelled hips in accordance with NAVSEA
0900-LP-039-9020.

is a system of machinery weigh

3.12 Contract Data Requirements List (CDRL) (DD Form 1423). A CDRL is
a contract form listing all data items selected from an authorized data list
to be delivered under the contract. It includes the format, content,

frequency, submittal and distribution regquirements.

3.13 Contract design margin. The contract design margin is a weight
and KG allowance included in the weight estimate to account for increases
associated with design development during the contract design phase This

margin is included in the feasibility and preliminary design phases. No
portion of this margin is consumed prior to the start of contract design

3.14 Contract Design Weight Estimate (CDWE). The CDWE is the weight
estimate of the light ship, full load, and any other specified loading
condition prepared during the contract design phase.

3.15 Contract modification margin. The contract modification margin is
a weight and KG allowance included in the weight estimates and reports to

account for increases associated with contract modifications igsued durine
uuuuuuu 10T 1ngreases assedliateld wWith ¢ontract meglirications 1ssueld curling

detail design and construction phase. This margin is included in the fea
bility, preliminary, and contract design phases. For performance-type
contracts this margin is also included in detail design and building phase.
No portion of this margin is consumed prior to award of the detail design and
construction contract.

the

i-

? 16 Contr + mod Finaf-ﬁnn summary Tha rantran
2.4i0 LONITT < C81ll1

actlifn_ sSummar 11T LCuvatiac

is a complete listing of the weight and moment effects of approved contract
changes. This information is included as an appendix to the quarterly weight
reports, the accepted ship report, and the final weight report (see 5.3.2.2).
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3.17 Contractor-responsible condition. The Contractor-responsible
condition is the full load condition without the effects of contract modifica-
tinng chanoec in OFM and other 2llowable changes after the egstablishment of

LaVis, LUudlgto Lil Ui, VLlTi GQaiUWQU LT LaGugto aicca CoSLavaeiSiuuTiiy

the AWE or ABWE. This condition is used to measure the Contractor’s progress

in achieving his requirement to deliver the ship within contractual values
(see 5.3.1.4).

3.18 Current weight. Current weight consists of the most accurate data
available on the date of a given weight estimate or report. The summary of
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current weight is frequently a combination of estimated, calculated, and
actual values.

3.19 Design and Weight Data Sheet. The design and weight data sheet is
a one page summary which includes group level weight data, hull characteris-
data, displacement and stability characteristics data, load data, and

3.20 Detail design and building margin. Detail design and building
margin is a weight and KG allowance included in the weight estimates and
reports to account for design changes due to ship construction drawing devel-

opment; growth of Contractor-furnished material; omissions and errors in the
AWE or ABWE, as well as differing shipbuilding practices, omissions and errors

in the ship construction drawings; unknown mill tolerances; outfitt ng de-
tails; variations between the actual ship and its curves of form; and similar
differences. This margin is to compensate for all Contractor-responsible
differences between the AWE or ABWE and the results of the inclining exper-

iment, as well as tolerances for experimental variation in the inclining
experiment. This weight and KG allowance is budgeted and included in the
feasibility, preliminary and contract design phases, but no portion of this
margin is to be consumed prior to award of the detail design and construction

contract. Values for these margins are to be selected by the offeror and
included 2101‘\0 with rationale for their b

1ale their basis i
margin allowances are then subject to negotiation
the Contractor that was selected for detail design and construction. The
design and building weight margin shall be located at the same center of
gravity as the summation of weight groups 1 through 7.

Q

1 Estimated weight Estimated weight is based on preliminary data
and is subject to revision when more accurate information is available, such
as when more detailed drawings are developed or when components are actually
weighed

3.22 Expanded Ship Work Breakdown Structure (ESWBS). ESWBS is a five-
digit functional classification system in accordance with NAVSEA S9040-AA-IDX-

010/SWBS 5D and S9040-AA-IDX-020/SWBS SD (Volumes I and II) For weight
reporting purpeses, only the first three digits of this system apply The
fourth and fifth single digit classification levels are used to incorporate
the functions that support maintenance and repair needs.

3.23 Feasibility Study Weight Estimate. The feasibility study weight
estimate is a compilation of the ship’s weight and center of gravity data that

1

result in light ship, full load, and any other specified loading conditions.
This estimate is prepared during the feasibility study d651g1 phase

3.24 Final Weight Report (FWR). A FWR is a detailed final report of
weight and moment data for all required loading conditions. This report accu-
rately reflects accumulated values for estimated, calculated, and actual
weight data for the detail design, including the net effect of changes to GFM
and adjudicated and unadjudicated contract modifications (see 5.3.1.5).

3.25 Full Load Condition (Condition D). The full load condition is the
ship complete and ready for service in every respect. It is light ship

(Condition A), plus the following variable loads: authorized complement of
officers, crew, and passengers, and their effects; full allowances of ammuni-
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tion in magazines and ready service spaces; full allowance of aircraft and
vehicles (empty weight with full allowance of repair parts and stores); full
supply of provisions and stores for the periods specified in the design char-
acteristics; full potable water tanks; lube oil tanks to 95 percent of
capacity; fuel tanks to 95 percent capacity, or in the case of compensating
tanks 95 percent fuel and 5 percent salt water; CHT tanks to 25 percent
capacity; anti-roll tanks to operating levels; and all other liquids in tanks

to required capacity in accordance with characteristics and liquid loading

instructions. The ammunition, stores, fuel, and other liquids referred to
above are for the ship’s own use. Cargo (liquid and solid) is included in the
amounts normally carried or to the specified portion of the full capacity of
the assigned spaces

3.26 Government-Furnished Material (GFM) margin. GFM margin is a
weight and KG allowance included in the weight estimates and reports to
account for increases caused by the growth in GFM during the detail design and
construction phase. This margin is included in the feasibility, preliminary,
and contract design phases. For performance-type contracts, this margin is
also included in detail design and building phase. No portion of this margin
is consumed prior to award of the detail design and construction contract

3.27 Government-Furnished Material summary. The GFM summary is a
complete listing of weight and center of gravity data for material and
equ pment that will be prov1ded by the Government. The baseline GFM summary,
is inclu the Schedule A portion
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mod1f1ed (see 5. 3 2.1). Also, where the contract permits, the GFM
can include other government-responsible equipment, such as equipment

designated as standard for the class, directed procurement, and so forth.
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28 Group. Group is a fundamental unit of ship classification, iden-
by one numeric digit or an alphabetic designator For welght estimates
or

ts, a group is the first chara

of weights and moments for all
begin w1th the number one is the total fo
other groups.

LuaL [P R t=a 294

f the three- d g em
group one, and similarly for the

9 yradius. The gyradius for roll, pitch, or yaw is the square root
of the quotient of the ship’s weight moment of inertia about the roll, pitch,
and yaw axes, respectively, divided by the ship’s displacement

3.30 Inch-pound units. Inch-pound units comprise a system of units
using pounds, long tons, feet, foot-pounds, and foot-tons for reporting mass
properties data. These weight and moment data are carried to the nearest
pound and foot-pound at all detail levels. In addition, summaries are

converted and reported to the nearest one-hundredth of a long ton and to the
nearest foot-ton All levers are ¢ t

foot.

8]

3.31 Inclining experiment. The inclining experiment is the procedure
for determining the height of the ship’s center of gravity by observing the

inclination produced by a known transverse moment, and for determining the
displacement and longitudinal position of the ship’s center of gravity by
observing the drafts

7
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3.32 KG. KG is defined as the height of the ship’s vertical center of
gravity as measured from the bottom of the keel (includes keel thickness).

3.33 Light Ship Condition (Condition A). The light ship condition is
the ship complete, ready for service in every respect, including permanent
solid and liquid ballast, onboard repair parts, aviation mobile support
equipment as assigned, and liquids in machinery at operating levels, without
any items of variable load.

3.34 Longitudinal lever. The longitudinal lever is the perpendicular
distance from a transverse plane through the ship’s longitudinal reference to
the center of gravity of an item. The longitudinal reference is located at
the forward perpendicular, uniess otherwise specified by the design contract

i F3 nntd A Can
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3.35 Magnetic media. Magnetic media is used to transfer detailed
weight and moment data which complies with the Navy standard weight estimate
format and is used by NAVSEA to prepare Navy weight estimates and reports (see
appendix) .

3.36 ass properties data Mass properties data are those physical
characteristics which define the magnitude, location, and distribution of
weight in the ship They include weight, centers of gravity location,
moments, and weight moments of inertia

3.37 Metric units. Metric units comprise a system of basic measures

which are defined by the International System of Units based on "Le Systeme
International d’Unites (SI)" of the International Bureau of Weights and

3.38 Moment. A moment is the product of a weight and its lever. For
example, the longitudinal moment of an item is the product of the weight of
the item multiplied by its longitudinal lever.

3.39 Percent completion. Percent completion is the ratio of the
c t weight, less the current estimated weight, to the current weight,
expressed as a percentage

3.40 Performance-type contract. A performance- fype contract is the
vehicle for ship acquisition resulting from a description of operational and

mission requirements. Since the shipbuilder usually has substantial latitude
in determining ship size and configuration, a PABWE or ABWE is used in this
situation.

of inertia about the transverse

ct O
3
R
=
rt
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3.42 Preliminary Allocated Baseline Weight Estimate (PABWE). The PABWE
is the potential bidder’s (or offeror’s) estimate of the weight and center of
gravity of the ship in response to a solicitation for a performance-type
contract (see 5.2.1.2).

2 4L Draldimdnary Aoctiorn masoed - § o JOORpRE I S U (s g U S S S SR

3.4%3 rreiimindry aGes J.H.u llldL}-’,Lll rreilmindry dJdeslgn margin 1s a welgnet
and KG allowance included in the weight estimates toc account for increases
associated with design development during the preliminary design phase This
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margin is included in the feasibility design phase. No portion of this margin
is consumed prior to the start of preliminary design.

3.44 Preliminary Design Weight Estimate. Prelim igh
estimate is the weight estimate of the light ship, full load, and any other
specified load condition prepared during the preliminary design phase.

liminary design wei

t

3.45 Quarterly Weight Report (QWR). A QWR is a periodic assessment of
displacement, drafts, trim, list, GM, and KG as the weight estimate matures
during detail design and construction (see 5.3.1.4).

3.46 Roll moment of inertia. Moment of inertia about the longitudinal
axis through the ship’s center of gravity.

3.47 Service Life Allowances. Service life allowances are weight and
KG budgets included in the design to accommodate changes due to both autho-
rized (for example, ship alterations), and unplanned growth {(for exampie,
naint narcennal halAanodinoo AanAd an fAarrh) Aurdnoe rtha chdin’a Anarat+iAanal
pPesiie, l.l\—l.\)\lll“.h. U\.J.\JLAB.LAIBO '} ailiy oW AWVL LIy UL .LIIB “ilc DllLtl =] UPCLOLLULAGL
lifetime, which tends to increase displacement and impact stability.

3.48 SI units(International System of Units). SI units (see DOD-STD-
1690) comprise a system of units using kilograms, metric tons, meters,
kilogram-meters, and metric ton-meters for reporting mass properties data.
All levers are carried to the nearest one-hundredth of a meter. The weight

nAd mAamant Aatrn ara Aaredad A +ha canvan L<slagram arnd L3l Aacgsanm_wa - e 11
auu iviuc il v UyuaLa alcT LaliLlilicu LU LllC llCdLCDL l\.J..LUE.LaHl atlu l\.J..LUsLdlll me LCL aL C!J..L
detail levels. 1In addition, summaries are converted and reported to the

mmaries are converted and
t

nearest one-hundredth of a metric ton and to the neares etric ton-meter.

3.49 Specification-type contract. A specification-type contract is the
vehicle for ship acquisition resulting from a Navy controlled contract design.
The products of the contract design, which usually become part of the ship-

contract and therefore the basis for the BIWE, include items such as:

midship section drawing, lines drawing, table of offsets, general arrangement
drawings, the shipbuilding specifications. and special requirements like
not-to-exceed weight and KG values.

- T P R TR

head 1 33 =~
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3.50 Standard longitudinal station breakdown. The standard longitudi-

Ta+r+nwa A o RPN v {fAamral.. 2~ memd AN Qo ot d men A 40 =k o mem Ve e m e D
1ACLLTLDS A LlilLuu 511 N (CALLUULLLE L alilu v oLdL 1Vl A 1o Llle Ullly oSiLatioll
forward of the forward perpendicular (FP). Staticn X is the cnly station aft
of the aft perpendicular (AP). Stations B through W extend from the FP to the

AP, and each comprises 1/20 of the length between perpendiculars.

3.51 Three-digit system. The three-digit system is a means of classi-
fying mass properties data in a structured order. Every item that comprises
the completed ship is included in the weight estimates and reports grouped in
accordance with the three-digit system. Unless otherwise specified, the
three-digit system for weight estimates and reports is the same as the first
three digits of the ESWBS. An example of this numerical ordering is shown on
figure 2.
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3.53 Vertical lever. Vertical lever is the perpendicular distance from
a horizontal plane through the molded baseline of the ship to the center of
gravity of an item.

3.54 Weight control. Weight control is all of the necessary actions
i tima

ting, calculating, weighing, reporting, analyzing,

evaluating, and reversing adverse trends to ensure that a ship’s weight and
moments are consistent with its naval architectural limits for displacement,
strength, stability, list, trim, and performance (such as speed, endurance,
and seakeeping).

3.56 Weight distribution. A weight distribution is a weight summary by
the standard longitudinal station breakdown and is used to develop shear
forces and bending moments (see 5.3.4.5).

o .
e L

Ti

t

ct

ia a
ma

Q0 Q

[N )]

+
u
n o

T

the sum i he

1

(‘Y

moment of inertia of each item about its own axis (parallel to the reference
inertia axis), plus the products obtained by multiplying the weight of each
item by the square of its distance from the reference inertia axis (see
5.1.2.3).

3.58 Weight reporting. Weight reporting is the preparation and submis-
sion of the most accurate and current weight and moment data available at

designated intervals throughout the design and construction phases.

3.59 Yaw moment of inertia. Moment of inertia about the vertical axis
through the ship’s center of gravity.
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4. GENERAL REQUIREMENTS

41 Determination of mase nronertiec data The wei
. determinatlor pertieg data. wel

ps 1S A Vi LG oo piUY 4

ght and moment
for all components and material and their overall effect on the ship’s dis-
placement, center of gravity, list, and trim shall be determined. As ship
design or ship construction drawings are prepared and as material is selected,
acquired, or received, the weight, centers of gravity, and (where appropriate)
the weight moment of inertia of all items that comprise the ship shall be
determined and reported in the weight estimates and reports. These data may
be obtained by estimation or calculation during preliminary and contract
design, by a combination of estimation or calculation of ship construction
drawings, and by actual weight determination of items during detail design and

construction.

4.2 General report requirements. The contract will invoke this stan-
dard and will specify technical data to be prepared, including modifications
anAd avrantinnc Tha MPY 1311 crnnnd fv ryraniidramantre far Aaliwrarahlac cvirnrh ace
Cariva \,l\\.a\.r!.l\—.&\.lllu- PAP Y L = s A/ ANy WAL 4 4 OPC .LL] Lck,lu.a_l.culclil—o LV UC.L.LV‘-I.OU.LCO' D LA LL Ao
data to be submitted, frequency of submission, number of copies, and recipi-
ents. The general requirements for the weight estimates and reports listed in
this standard are specified in 4.2.1 through 4.3

4.2.1 Loading conditions. Weight estimates and reports shall contain

loading conditions for light ship, full load, and Contractor responsibility,
unless otherwise specified by the contract. The light ship condition includes
a summary of one-digit groups and the remaining acquisition margin. These

values are combined to result in the light ship weight, centers of gravity,
and associated moments. The light ship condition in the FWR shall be adjusted
to correlate with inclining experiment data. Building margin is used to
account for irreconcilable differences between the FWR and the inclining

experiment. Building margin is the only acquisition margin account that is
normittrad in +ha .TD mAavoin AnAATITE o ctirnh ne Aatradl Aacion marodin

LA cuLcTu PR wililc PO A DS U \)Lllcl IlaLELll a;\,vuul,o, oDuUuLlL ao ucC o 4 4 UCDLBLI HIGLEJ.AA,
will either be fully depleted or if remainders exist they should be deleted

from the FWR. The full load condition is computed by adding specified items
of variable load to the light ship condition and reflects the actual ship that
is planned for delivery. The Contractor-responsible condition is the full
load condition without the effect of contract modifications, both adjudicated
and unadjudicated, the net weight change and associated moment changes from
baseline values of current GFM items that were included in the original
Schedule A or were subsequently added to Schedule A through a change in
acquisition responsibility, and other allowable changes beyond the control of
the Contractor (see 5.3.1.4). This condition is used to assess contractual
performance. In addition to the total weight, centers of gravity, and
associated moments, each loading condition shall also display KG, metacentric

height (uncorrected and corrected for the free surface effect of liquids in
ranlra) T3¢ - - ArmAd Avafrao cahansra +thna hattanam ~F +ha lranl At +ha

Launnoy , Liow, LLJ.l alilu uLraiLiLo avuvee Luc voLLuiil vl Luc nccli at Lilc
perpendiculars and midshipA Figures 3 through 5 provide examples of typical
loading conditions

4.2.2 Margins. Acquisition margins shall be included in the estimates
and reports. Throughout the design cycle, the appropriate margin account
shall be adjusted concurrently to compensate for departures from the original

estimates. This computation permits the maintenance of a constant design
baseline until the budgeted margin account is exceeded. Weight margins shall
be located at the same centers of gravity as the ESWBS current one-digit
totals. Figure 6 provides a typical example.
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4.2.3 Reasons for changes. Weight estimates and reports shall include
an addendum that explains each cause of significant change in weight or moment
within every three-digit element. Unless otherwise specified, a significant
change is a one percent or greater difference from an element’s previous esti-
mate. A brief narrative of the ship’s condltlon rela tlve to it’s naval archi-

i . .

4.2.4 Table of contents. The estimates and reports shall contain a
table of contents.

4.2.5 Special coding. An explana e and remarks section shall be
included to define special coding symbols, uch as material codes, GFM indica-
tors, and reasons for change indicators.

Am AL

4.2.6 Lever symbol. Vertical levers shall be indicated by a "-" for
below the baseline, and a "+" or a blank for above the baseline. Longitudinal
levers shall be indicated by an "F" or a "-" for forward of the reference
plane, and an "A", a "+", or a blank for aft of the reference plane. Trans-
verse levers shall be indicated by a "P" 6 a "+" or a blank for port, and an

4.2.7 Reporting system units. Estimates, reports, and other specified
mass properties documentation and data shall be reported in either inch-pound
units or metric units as specified in the contract.

4.2.8 Paper. Estimates and reports shall be machine written on 8-1/2
by 11 inch paper, and shall be protected hv hard covers, but not permanently

bound. The original or reproduc1ble copy shall be suitable for microfilming
in accordance with the legibility and quality requirements in MIL-D-5480.

Background information, studies, direc-

s
P AITAD e e e - - P | =11 Jh U T | bl b} Y N . - . - -
tives, correspondence, and all detail calculations pertalining to weight and
moment data, including density factors, shall be made available to the Navy

upon request.

4.3 Classified reports. Weight reports containing classified data
shall be marked in accordance with the security requirements contained in the
contract. Whenever possible classified or proprietary material shall be

downgraded by deleting classified or proprietary portions that do not impair
the usefulness of the document.

p—
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5. DETAILED REQUIREMENTS

-

5.1 Preliminary/contract design phases. Estimates, reports, and

supplemental documents for these de31gn phases shall be prepared in accordance
with 5.1.1 through 5.1.2.11, as

ann
.......... L.&.14, Qo apyp

6.3).

ad fcaso
le, unless otherwise prLLLLEU {see

5.1.1 Weight estimates and reports. Weight estimates and reports pre-
during these phases consist of baseline weight estimates, interim re-
inal design weight estimates. These estimates and reports contain
ion appropriate to the design phase, loading conditions for
s =

b
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in tabular form as follows:
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Three-digit system number and title.
Current weight.

Current vertical lever.

Current vertical moment.

Current longitu

it

Current
Lurrentc
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1
Current t
Current transverse moment.

jouNes)

The mass properties data included in these estimates and reports are
based on the engineering products available prior to the date of the document.

5.1.1.1 B

imates. The initi
design phase is de51gnated the baseline weight estim
estimate consists of the light ship, full load, and

ing condition. The estimate shall be titled Basellne Prellmlnary or Baseline

Contract Design Weight Estimate. The requirements for the estimate are as
specified in 5.1.1.

-

[¢']

ial estimate for a given
ate. The baseline weight
any other specified load-

5 1

J.l.L.Z Interim reports. Weight estimates produced at specified inter-
vals during a given design phase are designated interim weight reports. The

interim report summarizes the current weight and moment status of the design
and highlights any changes that occurred during the reporting period. The

report shall contain the light ship, full load, and any other specified load-
ing condition. It shall also reflect the appropriate title, such as Prelim-

inary Design Interim Report No. 2. Figures 7 and 7A provide typical examples.
In addition to the requirements specified in 5.1.1, the report shall contain
the following:

a. Previous design phase group level summary.

b. Previous report group level summary.

c. Current group level estimate and, when required, the element
level estimate and Longltudlnal eight distribution data.

d. Net change, by group and total, between a. and c. above.

e. Net change, by group and total, between b. and c. above.

f. The current status of margins, loads, full load displacement, KG,
list, and trim. The changes corresponding to the total net
change calculated for d. and e. above shall be shown for margins,
loads, and full load displacement.

g. A brief narrative providing rationale for any significant changes

since the previous report and classified by the groups in which
the changes occurred

13
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g aaas . a ‘ .A_ wu
during a design phase is designated as the final design weight estimate. This
estimate will reflect the final weight and moment data for light ship, full
load, and any other specified loading condition. The estimate shall be titled
Final Preliminary or Final Contract Design Weight Estimate. The requirements
for the estimate are specified in 5.1.1 and 5.1.1.2.

5.1.2 Supplemental documents. The supplemental documents specified in
5.1.2.1 through 5.1.2.11 shall provide additional information and background
data required during the preliminary/contract design phases

5.1.2.1 Weight and moment trade-off studies. These studies consist of
determining the mass properties impact of various configuration change propos-
als and engineering alternatives that are being considered for 1ncl usion in
the dec‘!on The Qf‘11r]1ne are dalivered Aan an "

o)
Lilc P2 22T wa e U aavioiTUu Vir aiul a

detailed mass properties calculations that de e d
ship dlsplacement, KG, list, and trim. There is no le d format f or the com-

pleted study, but the ESWBS classification system shall be used to structure
and summarize the data.

in
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5.1.2.2 Weight distribution report A longitudinal weight distribution
shall be provided in a tabulated format in accordance with the standard longi-
tudinal station breakdown. Weight and longitudinal center of gravity shall be

determined for each ship station for both light ship and full load condition.
The resultant total weight and longitudinal center of gravity for the weight
distribution report for each condition shall equal the values reflected in the
weight estimate or report for the same condition in that reporting period.
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5.1.2. Weight moment of inertia. When specifically required by the
contract, weight moment of inertia data thall be included for the full l1oad
condition. Current weights, centers of gr ity, and engineering informati

describing the shape and orientation of each data element shall be used t
develop weight moment of inertia data. The minimum data required are as
follows:

w

~h A rrad oht oo [ R B
hip oriented roll, pitch, and yaw weight moments of inertia

about each individual data element’s centroidal axes.
b. Ship oriented roll, pitch, and yaw weight moments of inertia
about the ship’s centroid in the full load condition.

fo

5.1.2.4 Ship specification sections. Ship specification sections shall
define the requirements of the weight control program and the range of

acceptable trim and list limit values that are to be invoked upon the
shipbuilder. Deviations from this standard, such as special loading
conditions, reporting units, or margins, shall be clearly defined The format
for the specification sections will be prov1ded by NAVSEA.

vide the we ght control requirements when a pertormance type contract is used
The content of these sections shall be similar to 5.1.2.4, with the addition
of service life allowance quantities

5.1.2.6 Contract Data Requirements List (CDRL). A CDRL will be devel-
oped that itemizes the data deliverables that shall be required by the ship
acquisition contract. The portion of the CDRL that contains weight estimates,

Il
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reports, and supplemental documents shall be generated during the contract
design phase (see 6.3).

5.1.2.7 Solicitation input. A request for proposals or similar docu-
ment shall be prepared that describes the ship design to potential ship-
builders and defines the format for submitting a bid or making an offer. The
following portions of the solicitation package that pertain to weight control
shall be generated during contract design:

a. Instructions to Offerors - This section describes the content of
the weight control material that will be submitted for source
selection consideration. The Bidder’s Independent Weight
Estimate or Preliminary Allocated Baseline Weight Estimate,
Preliminary Weight Control Plan, and resumes of weight control
personnel are typical examples.

b. Factors for Determining Loads - These are allowances, densities,
and stowage factors that are used in the variable load portion of
the full load condition are included in the solicitation to
permit a consistent calculation of load items by the bidders (or
offerors).

c. Weights for Schedule A Ttems - This listing establishes the base-
line GFM weight that will be required in the AWE/ABWE.

5.1.2.8 Weight control contract clause. The contract clause for weight
control shall be provided for inclusion in the shipbuilding contract. The
clause shall contain Not-To-Exceed (NTE) displacement and KG values, when
applicable, a requirement for adjudicating the weight and moment effect of
contract changes, a requirement that GFM growth is to be agreed upon prior to
the inclining experiment, an explanation of the Contractor-responsible
condition, the method of incorporating changes that are proposed solely to
achieve satisfactory naval architectural characteristics, and the amount of
liquidated damages that apply.

5.1.2.9 Design notebook. The design notebook shall include a completed
set of weight data collection sheets. For each system, these sheets describe
the composition of the system, the source of the mass properties data, the
latitudes in the system definition that could cause weight variations, the
parameters and assumptions that were used to generate the mass properties
data, and the concurrence of the cognizant Navy technical code. 1In addition
to the weight data collection sheets, the design notebook shall include a
record of the information that was used in the development of the estimates
and reports. This information typically consists of engineers’ notes,
memoranda, records of telephone conversations, margin determination/rationale,
interim reports, material equipment lists, and an index of drawings, sketches,
and reports that were translated into mass properties data. Separate
notebooks are required for preliminary design and contract design.

5.1.2.10 Magnetic media. Magnetic media shall be provided that
describes the final Preliminary or Contract Design Weight Estimate in the
format specified in the appendix and in accordance with the requirements set
forth in ANST X3.4.

5.1.2.11 Design history. The design history is a combination of narra-
tive and tabular data that summarizes in chronological order the mass proper-
ties evolution of the ship design. The text highlights the major problem
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areas and their resolutions during the design phase, significant issues and
decisions which had an impact on mass properties, and a discussion of margin
usage. The narrative is 1nterspersed w1th summary data from the we 1ght

ectimatac and rengrts Q
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and contract design.

5.2 Pre-award process. This process is the period between the release
of the request for proposals (RFP) or request for bids and the award of the
contract. Estimates and supplemental documents required during this process
shall be in accordance with 5.2.1 through 5.2.2.2, as applicable (see 6.3).

Weight estimates. The BIWE or the PABWE is prepared during this

proces he estimate shall contain detailed information appropriate to the
design phase, loading conditions for light ship and full load, and shall be

summarized in tabular form as follows:

Three-digit system number and title.
Current weight.

Current vertical lever.

Current vertical moment.

Current longitudinal lever.

Current longitudinal moment
Current longitudinal mome

MO AN o

iiv .

Current transverse lever.
Current transverse moment.

0 0Q

When a technical evaluation is conducted during source selection, the
estimate is reviewed for appropriate content and scored against the require-
ments. After contract award, the successful bidder’'s (or offeror’s) estimate
becomes the basis for the AWE or ABWE.

5.2.1.1 Bidder’s Independent Weight Estimate (BI

The BIWE estab-

uuAL.

lishes the potential contractor’s estimate of the ship design prior to con-
tract award. It is based on the contract, ship specifications, all of the
documents referenced therein, the factors for determining loads, and the
weights for GFM. The BIWE shall conform to the content and format require-
ments of 5.2.1, include estimated values for design and building margin, and
contain loading conditions for light ship and full load. The variable loads
shall be realistically distributed throughout the ship in their appropriate
spaces. The bidder (or offeror) shall include in appendices the following
information:

a. Historical back-up data for estimating factors that were used in
the development of the BIWE, such as mill tolerance, paint, weld
material, insulation, and so forth.

b. The technical analysis that substantiates the values selected for
design and building margin.

c. A  summary of GFM as reported in the details of the BIWE (see
5.3.2.1).

When NTE displacement and KG values are defined in the contract, the
bidder (or offeror) shall take the appropriate measures to reflect the design
solutions and building practices that ensure delivery of a satisfactory ship.

5.2.1.2 B

e

PABWE establish

reliminary Aljocated Baseline Weight Estimate (PABWE). The
s the potential contractor’s estimate of the ship design prior

16
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to the award of a performance-type contract. It is based on the contract,
Circular of Requirements, all the documents referenced therein, and the
bidder’s (or offeror’s) proposed hull and propulsion configurations. The
report shall conform to the requirements of 5.2.1, include estimated values
for design and building margin, and contain contract modification and GFM
margins as specified. Variable loads shall be realistically distributed
throughout the ship in their appropriate spaces. The bidder (or offeror)
shall include in appendices the following information:

a. Historical back-up data for estimating factors that were used in
the development of the PABWE, such as mill tolerance, paint, weld
material, insulation, and so forth.

b. The technical analysis that substantiates the values proposed for
design and building margin.

c. A summary of GFM as reported in the details of the PABWE (see
5.3.2.1).

After contract award, the PABWE of the successful bidder (or offeror)
becomes the basis for the ABWE, which is used to measure contractor
responsibility.

5.2.2 Supplemental documents. The supplemental documents specified in
5.2.2.1 and 5.2.2.2 provide additional information and background data
required during the pre-award process.

5.2.2.1 Preliminary weight control plan. A preliminary weight control
plan shall be submitted with detail design and construction proposals that
outlines the procedures that shall be followed to meet contractual weight
control responsibilities. The plan shall include, but is not limited to, the
following topics:

a. A discussion of design risk with respect to the ship’s naval
architectural characteristics, including special weight control
problems and the areas that will receive weight control emphasis.

b. A discussion of the methodology to be used in adjusting margin
accounts.
c. The frequency of briefings to top management concerning the

ship’s naval architectural condition throughout the detail design
and construction phase. The individual who will give the
briefings shall be identified.

d. A description of the computer systems, both hardware and soft-
ware, that will be utilized in the weight control effort.
e. A listing of equipment that will be used to perform actual weight

measurements. The listing shall include equipment capacity,
accuracy tolerance, and calibration frequency.

f. A discussion that conveys an understanding of the actual weight
determination requirements of the contract.
g. A discussion of the detail to which the ship construction draw-

ings will be calculated and the recommended selected areas of the
estimates and reports that will be scheduled for timely calcula-
tions during the design phase of the contract.

h. The reporting schedule and cut-off dates for weight calculations.

i. The planned action for verification of mill tolerances, welding,
and paint factors.

17
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j. The management and technical authority of the weight control

coordinator relative to the overall des
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|
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perscnnel.

1. The management actions which will be taken upon detection of

ign effort anticipated.

weight and margin trends tending to cause contractual values to

be exceeded.

m. The method and degree of weight control that will be required of

subcontractors and vendors.
n. A discussion of construction monitoring te
t
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reflected in the weight reports

o. A discussion of weight control training to be administered to

chniques that will be
A

personnel involved in the design and construction of the ship.

5.2.2.2 Resumes. Resumes of weight control personnel that will be

directly involved with the ship weight control program shall be submitted with

Lllt pL UPUbd.L

5.3 Detail design and construction phase. Weight estimates.

reports,

and supplemental documents prepared during this phase shall be in accordance
with the requirements specified in 5.3.1 through 5.3.4.7. When the mass
properties data for two or more ships under the same contract are identical,

oy T £ a
L. LL UUVLdL
r‘]nfn <

“a S

i}
(D cr
mn

e
[ade)
B30

"'(

1
4
nerti
perct

eate unique mas
cheets chall hbhe

m

S

the estimates, reports, and supplement al documents can apply to more than one

included with QWRs and separate FWRs shall be submltt d. The Contractor and
NAVSEA shall agree on selected areas of estimates and reports that will be

scheduled for timely calculation during detail design and shall agree on the

procedure for reviewing appropriate drawings. These areas and the review

process shall be agreed on prior to, or concurrently with, establishing the
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HWDII‘\DWL {See 0.0 .

5.3.1 Weight estimates and reports. Weight estimates and

pared during this phase consist of the ABWE or AWE, QWR, and FWR.

mates and reports shall contain detailed information appropriate
of the design at the time of submittal and loading conditions as
4.2.1, and shall be summarized in tabular form as follows:
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Current vertical lever.
Current vertical moment.
Current longitudinal lever.
Current longitudinal moment.
Current transverse lever.
Current transverse moment .
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Special coding symbols.

welignt estimates and reports and groupeu in accoraance with the
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details shall contain an accurate dpcnr1nr1nn rthat links each 1i

reports pre-
These esti-

to the status

described in

Current percent completlon (not required for AWE or ABWE).

Every item that comprises the completed ship shall be included in the
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recognizable component. For example, a long listing of plates, tees, angles,
a A
o

W eed ol e m A oo o d armAd Asea ~AE Seaerd Anra
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b
e a :ate, unless those pieces of structure

s
P
ily identified with a specific bulkhead, deck, foundation, or other
structure. Similarly, the descriptions for distributive systems shall
indicate the major components that are being connected. Component
descriptions shall include identifiers, such as type, size, rating, capacity,
and so forth. An example of adequate detail and proper numerical ordering is
1 figure 2. Calculations weéignt aetermina ons shall be

O an ual wei 51L determinations shall be
terminated in advance of report pre

d act
paration to ensure timely submittals.

5.3.1.1 Determination of mass properties data. Mass properties data
may be obtained by a combination of estimation or calculation of ship con-
struction drawings and by actual weight determination. The actual weight of
all components and equipments unless otherwise

:rf\
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DPCL.LL.L u), DOULIl LOINLILLIACLUL dllU LOvEILlLlNellL-1ur 18I U, Sllall UC UCLCLIII.LILCU
through accurate scale weighing along with the estimation or calculation of
centers of gravity The actual weights for materials, components, and

equipment, less than 500 pounds, shall be determined on a selectlve or
sampling basis, as determined by the Contractor, to provide unit weight data.
Potential candidates for actual weight determination on a selective basis
include such items as insulation, structural plates and shapes, sheathing,
piping, and the components and equipments less than 500 pounds. Where factors
or percentages are utilized, such as for estimating and calculating paint,
mill tolerance, and welding, the Contractor shall substantiate these values by
supplying background information (current and historical). Historical
background information on paint, mill tolerance, and welding factors shall be
forwarded with the BIWE or PABWE. Final values for paint, mill tolerance, and
welding factors, based on current ship information, shall be forwarded with
the FW

R. Also, when design development has occurred for a componeént, system,
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be made to obtain the most accurate current weight. 1In addition, to minimize

the amount of actual weight determination at the shipbuilding site, the
Contractor shall require, through acquisition documents, subcontractors or
vendors to submit information on the current weight and center of gravity of
all major assemblies, equipment, fittings, or components to be installed on
the ship. It is suggested that information be submitted by subcontractors or
vendors in the following sequence:

a. An estimate of weight and center of gravity in the proposal.

b. The calculated weight and center of gravity when the design is
completed.

c. The actual weight and calculated center of gravity when the

fabrication or assembly is completed.

5.3.1.2 Accented Weight Estimate (AWE). After contract award, the
Contractor and NAVSEA shall agree on AWE values for displacement and KG. To
expedite this agreement, the Contractor shall, upon request, visit NAVSEA not
less than one month prior to the required submittal date of the AWE. The
estimate shall consist of the Contractor’s BIWE that was submitted during the
solicitation process, adjusted as necessary to reflect corrections, and
negotiated changes, such as reclassification of data. The AWE shall include
lnad1no conditions, summaries, supporting details for each three- delt

element, appropriate margins, and an appendlx that establishes the baseline
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5.3.1.3 Allocated Baseline Weight Estimate (ABWE). The ABWE estab-
lishes the Contractor’s estimate of the ship design when the hull and propul-
sion configurations are defined. The ABWE shall reflect a design that meets
he required performance criteria, satisfies the required service life

and 4 Tiidag +tha annrAnriatra ma—-cdino e
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shall be the Contractor’s PABWE that was submitted during the solicitation
process, adjusted as necessary to reflect design changes and corrections. The
ABWE shall include loading conditions, summaries, margins, and an appendix
that establishes the baseline for measuring detail design changes in GFM. The
estimate shall conform to the content and format requirements of 5.3.1.
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5.3.1.4 Quarterly Weight Reports {(QWR) The QWR shall document the
current mass properties status of the ship design and constructicon effore.
The llght ship and full load condltlons shall reflect the ship that is
a

and contract modifications, both adjudicated and unadjudicated. The
Contractor-responsible condition shall be used to adjust the current full load

to account for changes that occur after the establishment of the contractual
baseline and are not within the control of the shipbuilder. Examples of these
types of changes are as follows:
a. Changes in weight of GFM and the moment changes associated with
those weight changes.
b. The net effect of contract modifications.
c. Changes in weight of equipment designated as standard for the
class and the moment changes associated with those weight
changes
d. Changes that result from the required use of warranted documenta-
tion
e. Growth resulting from directed acquisitions.

Separate summaries for each type of change listed above shall be
provided as appendices to the QWR. A GFM summary (see 5.3.2.1) and a contract
modification summary (see 5.3.2.2) are required with every submittal of a QWR.
Other summaries may be submitted at the option of the Contractor in order to
substantiate growth beyond his control. 1If an optional summary is submitted,
it shall document all of the activity for that particular type of change,
weight increases and decreases, and modified locations. The ship’s displace-

ment, KG, list, and trim from the Contractor-responsible condition shall be

compared to the AWE or ABWE values for displacement and KG and the spec1t1ed
allowable ranges for list and trim. Report details shall be grouped in
accordance with the three-digit system and each item shall indicate whether

the information shown is estimated, calculated, or based on actual weight
determination. The report shall conform to the content and format
requirements of 5.3.1. In addition, the report shall contain reasons for
changes, recommendations to correct any adverse trends, and a listing of all
the equipment for which an actual weight determination was performed during
the reporting period.

5.3.1.5 Final Weight Report (FWR). The FWR shall reflect the final
status of the ship design and construction effort that resulted in a delivered
product and is normally based on an inclining experiment. All of the
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reporting requirements of a QWR (see 5.3.1.4) also apply to a FWR In
addition, when inclining experiment full load displacement and KG values
differ from the weight estimate without margin predictions by greater than 1/2
percent, an analysis of the data shall be conducted to reconcile the differ-

ences. Findings which result in correction of inaccuracies, reevaluation of
factors, and so forth, shall be incorporated in the FWR. The only acquisition
margin that may appear in the FWR is building margin. This margin accounts
for irreconcilable differences between the weight report and the inclining
experiment. The FWR shall contain a narrative that describes the portions of
the weight data that are still based on factors, such as paint, weld material,
mill tolerance, and so forth, and the criteria which comprice the factors

and so forth, and the criteria which nprise the factors.

5.3.2 Weight estimate and report appendices. The following appendices
specified in 5.3.2.1 through 5.3.2.2 provide additional information and back-
ground data during the detail design phase.

climma vy A TiremaAnAa ~ mrcrmem e 2 b merdmamm m b £ oammam
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the estimates and reports, weight and location data for all GFM, and to iden-

tify the Government responsible net weight and moment change that occurs to
GFM during detail design. GFM summaries shall accurately reflect the Schedule
A portion of the contract, conform to the content and format requirements of
5.3.2.1.6, and be included as an appendix to the BIWE or PABWE, AWE or ABWE,
“h QWR, and the FWR. The baseline for measuring detail design changes is
ablished in the AWE or ABWE. Once accepted, the baseline is only revised
n acquisition responsibility is transferred or to correct data that was

1 Ul 200 e PO D210 calciTi 0O MG e Was
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available to the Contractor prior to the AWE or ABWE, but was inaccurately
reported. Weight changes to GFM and the moment changes associated with those
weight changes, along with contract modifications and other types of changes
beyond the control of the shipbuilder, are deducted from the current full load

condition to arrive at the Contractor-responsible condition. Changes to GFM
can result from better definition of the baseliﬁe items as the design matures,
the addition, deletion, or modification of items by a revision to Schedule A,
or a transfer of acquisition responsibility

5.3.2.1.1 Adjustment to baseline GFM. The weight and moment totals
from the GFM summary in the AWE or ABWE shall be the basis for measuring all
subsequent GFM changes and shall be known as the baseline values. In cases

where inaccuracies are discovered in the baseline values for which correct
data was available to the Contractor nrior to submittal of the AWE or ABWE

avaliialalc Lal vlnitialiul prlavd SuUviiaLLad CIIT v f2¥o4 . v

the weight report details shall be modified to reflect the correct
information. In the GFM summary, the baseline values shall be adjusted and
the weight and moment effect of the adjustment becomes the responsibility of
the Contractor. Figure 8 provides a typical example of the accounting
procedure for this type of change.

5.3.2.1.2 Design development to baselin

(1]

OF Jhan Ada
L3y < Ge

ia. il

development occurs to items of baseline GFM, the weight report details shall
be updated to record current weight and moment data. The Contractor is
responsible for properly locating the items of GFM throughout detail design.
Moment changes resulting from the relocation of GFM to suit design development
are not allowable deductions when determining the Contractor-responsible
condition. The Government is responsible for the weight and moment impact of
w91ohr changes to baseline items that occur after the establishment of the

i1dall [SX=J0 L o00 U 0 § L) BSR4 LG L VLl ur GalTi LT Tolauvadaoluucuic LS9 § L

basellne. An acceptable method of computing Government-responsible moment
changes is to multiply the net weight change of baseline GFM design
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Additionally, once a contract modlflcatlon has been adJudlcated the GFM

portion of the change shall be incorporated into a second section of the GFM
summary (conforming to the content and format requirements of 5.3.2.1.6), with
the GFM weight and moment values included as adjudicated in the baseline
weight column and in the current valiues. This section will be used to monitor

weight changes to GFM after the contract modification has been adjudicated.
Any weight and moment changes identified in GFM after adjudication shall be
reflected in the current weight column and included with the weight and moment
changes that are deducted from the current full load condition when
determining the Contractor-responsible condition.

5.3.2.1.3 Revision to
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types of changes will usually be implemente ontract modification, the
Contractor shall ensure that the weight and moment changes are also reflected
in the contract modification summary. However, for the purpose of determining
Contractor responsibility, the weight and moment impact of contract
modifications on GFM prior to adjudication should not be included with the GFM
net changes, since it is already included with the net effect of contract

modifications. Any changes in GFM included with contract modifications after
adjudication are covered in 5.3.2.1.2.
5.3.2.1.4 Acquisition responsibility changes from Government to

Contractor. When acquisition responsibility passes from the Government to the

Contractor, the current values and the baseline values for the item shall be

b P 1

b
deleted from the GFM summary. If the current weight differs from the baseline
weight, the contract modification shall reflect the weight difference. Moment
changes associated with the weight difference may be computed by using the

baseline centers of gravity for the item that was transferred. After the
modification has been adjudicated, changes in weight and location are the
responsibility of the Contractor.

5 2.1.5 Acquisition responsibility changes from Contractor to
Government. When acquisition responsibility passes from the Contractor to the
Government, current weight and moment values for the item that appear in the

most recently submitted weight report shall be added to the baseline weigh
and current weight columns of the GFM summary. Contract modifications that
cause this type of transfer shall reflect no weight or moment change. Any
subsequent weight change shall be treated as routine design development of GFM

P _

and becomes the responsibility of the Government.

5.3.2.1.6 GFM summary format. The GFM summary shall be in tabular
form with subtotals by three-digit system, grand totals for current values,
and shall include columns containing the following information for each item:

Three-digit system number.
Schedule A item number.

1 + 9 £ +h S I
Description of the item

Baseline weight.

Current estimated, calculated, or actual weight.
Current vertical lever.

MO A o
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g Current vertical moment.

h. Current longitudinal lever.
i. Current longitudinal moment.
j Current transverse lever.

k Current transverse moment.

g 2 92 92 CArtsnmnt madd £33 anad msn  mcsmem e Deonf noe +n mncmml 2l a2 s Ama-da
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able adjustment in price and/or delivery asserted pursuant to the Changes
Clause of the contract, an estimate of the net weight and moment change re-

sulting from the contract modification shall be prepared and submitted to the
Supervisor. The contract modification summary shall reflect these weight and
moment impacts as they appear in the details of the weight estimate, for both
adjudicated and unadjudicated changes (including field changes) The summary
shall consist of all approved cnanges listed numer ally y NA

A
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grand total representing the net of all approved contract modifica-
tions. The contract modification summary shall be submitted as an appendix to
the QWRs, the ASR, and the FWR. Supporting details for each contract
modification shall be incorporated into the body of the weight estimate as
soon as the change is approved. Prior to adjudication of the contract modi-
fication, the weight and moment effect of the change as reported in the
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supporting details After the contract modification has been adjudicated t+ha
supporting details. After the contract modification has been adjudicated, the
supporting details are treated as any other line items in the weight estimate

but the weight and moment effect of the change as reported in the contract
modification summary remains at the adjudicated values. The weight and moment
impact of the addition, deletion, or modification of GFM to the Schedule A is
implemented by a contract modification summary. If acquisition responsibility

passes from the government to the Contractor, the contract modification
ciimmary chall »afFlan+ anmey AL FFasmarmnn 2:m cradeaht haterane A Arsemsan - AemA

Duluiial y oOlladld LTlidclL ally ullilelrciice 11 W!:_LB].IL veLweell Lliic CUuLILclliie dlid
baseline weight values. Moment changes associated with the weight difference
may be computed by using the baseline centers of gravity for the item that was

transferred. Changes in weight are the responsibility of the Contractor after
the contract modification has been adjudicated. Contract modifications that
change acquisition responsibility from the Contractor to the Government shall
reflect no weight or moment impact in the contract modification summary.
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report, specified in 5.3.3.1, provides additional information and background
data during the detail design phase

5.3.3.1 Machinery weight report (nuclear). A machinery weight report
for a nuclear Shlp design shall be submitted in the category system in
accordance wit AVSE

NA

00-LP-039-9020. The report shall be divided into two
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a. A listing of a total for each three-digit group within each of
the categories A through M (excluding I). Subtotals shall be

listed for each category, and a grand total for nuclear
propulsion machinery.
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b. Same as a., except that sections I and II shall be listed sepa-
rately with a subtotal for each section, and a grand total for
nuclear propulsion machinery.

c. A listing of a total of categories A through M (excluding I) for
each three-digit group to make a grand total for nuclear
propulsion machinery.

The totals for all summaries shall be the same.

5.3.3.1.1 Machinery weight report format. The report shall include the
following information in tabular form:

Original weight values from the AWE or ABWE for each item.
Current weight of each item.

Current vertical levers.

Current vertical moments.

Current longitudinal levers.

Current longitudinal moments.

Current transverse levers.

Current transverse moments.

009 D A0 op

When this report is submitted concurrently with the AWE or ABWE, the
QWR, and the FWR, it shall reflect the details of the report it accompanies.

5.3.4 Supplemental documents. The following supplemental documents
when required by the CDRL, provide additional information and background data
during the detail design and construction phase.

5.3.4.1 Weight control plan. A weight control plan shall be submitted
that outlines the procedures to be followed in meeting the contractual weight
control responsibilities. The plan shall address, but is not limited to, the
topics listed in 5.2.2.1. 1In the event a preliminary weight control plan was
submitted during the solicitation process, the post-award plan described
herein shall not differ from the preliminary plan in basic content, intent

______ f nary plan ontent, intent,
significance.

or
i

5.3.4.2 Accepted Ship Report (ASR). The ASR is the document that
demonstrates the Contractor’s performance with regard to weight control. It

N o A s A o

displacement, KG, trim, and list from the inclining experiment, and the
current loads from the most recent QWR. The net weight and moment effect of
the following categories of changes are then algebraically subtracted:

a. Adjudicated and unadjudicated contract modifications that were
included in the inclining experiment data.

b. Other directed modifications to loads.

c. Modifications to GFM since the AWE.

d. Other allowable categories (see 5.3.1.4).

The results are then compared to the corresponding values in the AWE.
The report shall be submitted in summary form similar to the example formats
shown on figure 9, as required by the CDRL. The procedure to compute
Contractor-responsibility for performance-type contracts shall be submitted in

summary form similar to the example format shown on figure 9A, as required by
the CDRL. 1If the final inclining experiment data differs significantly from
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the preliminary report of the inclining, or if it would alter the conclusions
drawn from the ASR, the report shall be corrected by the Contractor to reflect
these differences and resubmitted.
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document shall be submitted with a note indicating whether the units are in
the SI system or inch-pound system.
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items, as appropriate to the applicable ship, shall be lis
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5.3.4.4 Weight moment of inertia report A weight moment of inertia
report shall be submitted for the full load condition. Current weights, cen-
ters of gravity, and engineering information describing the shape and orienta-
tion of each data element shall be used to develop weight moments of inertia.

a. Ship oriented roll, pitch, and yaw weight moments of inertia
about the ship’s centroid in the full load condition and each

individual data element’s centroidal axes summarized by the three
Aioit+ cvctam
digit system

b. Ship oriented roll, pitch, and yaw weight moment of inertia about

(o 1 oL 1
the ship’s centroid in the full load condition and each
individual data element’s centroidal axes summarized by group.

c. Ship oriented roll, pitch, and yaw weight moments of inertia
about the ship’s centroid in the full load condition and each

individual data element’s centroidal axes for the total ship.
d. The gyradius for roll, pitch, and yaw.

5.3.4.5 Weight distribution report. A longitudinal weight distribution
shall be submitted in a tabulated format in accordance with the standard longi-
tudinal station breakdown. Weight and longitudinal center of gravity shall be
determined for each ship station for both light ship and full load condition.
The resultant total weight and longitudinal center of gravity for the weight

distributicn report shall equal the values reflected in the basic weight esti-
mate or report for the same reporting period.

5.3.4.6 Magnetic media. Magnetic media shall be submitted that de-
scribes the FWR in the format specified in the appendix and in accordance with
the requirements set forth in ANSI X3.4.

.7 Weight and moment trade-off studies. Trade-off s
S ipnnr1no :H:\f] f‘or‘hn‘ir‘n] ctirdiac r‘-ir r

f-Yol

g a. These analytical studies are used to su
change proposals and to support recommendations for reversin ward
exceeding established margins or limits. These studies are conducted on an

"as requested" basis, and contain detailed weight calculations reflecting the

gk

impact of the study on ship displacement, KG, list and trim. There is no
fixed format for the weight calculations, but each submittal shall use the
ESWBS classification system to structure and summarize the data

ro
(9]
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6. NOTES
(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)
6.1 Intended use. This standard defines weight control technical

requirements and discusses different types of weight estimates and reports.
It will assist in achieving uniformity by standardizing the weight reporting
s

ystem.

6.2 Issue of DODISS. When this standard is used in acquisitiocn, the
applicable issue of the DODISS must be cited in the solicitation (see 2.1.1
and 2.2)

6.3 Data requirements. The following Data Item Descriptions (DIDs)
must be listed, as applicable, on the Contract Data Requirements List (DD Form
1423) when this standard is applied on a contract, in order to obtain the
data, except where DOD FAR Supplement 27.475-1 exempts the requirement for a
DD Form 1423.

Reference Paragraph DID Number DID Title Suggested Tailoring
5.1 through 5.1.2.3, DI-MISC-81357 Mass properties = = = ---cewoaa-
5.1.2.7, 5.1.2.9 data report

through 5.1.2.11 {surface ships)

5.2 through 5.2.2.2,

5.3 through 5.3.4.7,

figures 2 through 11,

and appendix

5.1.2.6 DI-A-23434 List, contract data = ---------

requirements

(DD Form 1423)
The above DIDs were those cleared as of the date of this standard. The
current issue of DOD 5010.12-L, Acquisition Management Systems and Data
Requirements Control List (AMSDL), must be researched to ensure that only
current, cleared DIDs are cited on the DD Form 1423.

6.4 Subject term (key word) listing.

hi

Ship acquisition
Weight estimate
Weight report

6.5 Changes from previous issue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
th i ess of the changes.
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MIL-STD-2137A(SH)

USS SAMPLE WEIGHT AND C.G. DESIGN MARGIN STATUS
PRELIMINARY/CONTRACT DESIGN - INTERIM REPORT

A. WEIGHT:
Contract Change
Design Last From
Baseling Report Current Change Last
item i0/7/88 12/2/88 Report  From BL Report
1. GROUPS 1-7 6084.9 6123.1 6148.4 (+)63.5 (+)25.3
2. a. P.D. Margin 0.0 0.0 0.0 0.0
b. C.D. Margin 76.9 48.4 L 35.6] {-} 41.3 {- 10.8
3. D & B Margins 392.1 392.1 392.1 0.0 0.0
4. Loads 1874.4 1870.9 1839.2 (-) 35.2 {-y31.7
5. Projected Delivery  8428.3 8432.5 [ 8415.3] (13.0 (17.2
6. Limits:
Speed 9400
Strength (8370}
Subdivision 9426
"V" Lines 9500
SERVICE LIFE DISPLACEMENT. ALLOWANCE:
7. Required : 841
8. Available at Projected Delivery || 955 |
B. CENTER OF GRAVITY - CURRENT STATUS
KG List Trim
1. GROUPS 1-7 26.26 624 2.95° (P) 0.33' (A)
2. a. P.D. Margin 0.00 0.00
b. C.D. Margin 0,28 0.30
3. D & B Margins 1.00 1.00
4. Projected Delivery
(Light Ship) 27.54
5. Projected Delivery
(Full Load) ngégj 0.37° (P) 0.77' 1A
LIMITS ALLOWARIE KG  LIST TRIM
| 25.3 [0.50° P/s |[1.5°(A)/0.5'(F}]
SERVICE LIFE KG ALLOWANCE:
6. Required l 1.00{
7. Avaiiabie at Projected Delivery 1.36
FIGURE 7.

Example of interim report format (page 1).
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USS SAMPLE WEIGHT AND C.G. DESIGN MARGIN STATUS

PRELIMINARY/CONTRACT DESIGN - INTERIM REPORT

Contract Change
Design Last From
Baseiine Report Current Change Last
Weight Group 10/7/88 12/2/88 Report From BL Report
1. Structure 2936.2 2932.5 2941 .1 (+)4.9 (+)8.6
2. Propulsion 717.0 705.7 704.8 (-)12.2 (-10.9
3. Elec. Plant 392.1 393.9 401.8 (+19.7 (+)7.9
4, Command/Surv. 384.9 381.7 381.7 (-)3.2
5. Aux. Systems 799.9 826.7 810.8 (+110.9 {-)15.9
6. Outfit & Furn. 554.4 583.8 609.4 (+1)55.0 (+)25.6
7. Armament 300.4 298.8 298.9 (1.5 (+)0.1
Total Groups 1 thru 7: 6084.9 8123.1 6148.4 {+1)63.5 (+)25.3
COMMENTS:
TTAITDE 7A Fwnmenla Af Jdutbaviam vanmanwsr FAavma+s naoca 2)
L AUV 10 LAGUIPATC VA AilLCT L AUl LCRPVL L A \JLiuG W \PYEaERS e ) o
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MIL-STD-2137A(SH)

(Indicate Security Classification)
NECCINA ANN WEICUT NATA CLICET
A JdINJIY MITLW VYLIJITE WM ik
USS SAMPLE
Generai Daia Weight Summary Data®
Type: Group Wi {Tons) VCG LCG**
Endurance: 4000 miles
Triai Speed: 25.2 knots 1. Huli Structure 3074.3 24.G 265.6
Complement: 300 2. Propulsion 761.9 22.7 309.4
3. Electric Plant 284.7 28.1 298.9
Hull Charactenstics 4. Comm and Control 355.7 25.2 162.6
£ ALk O 20 N "0 A 00 o
9. "\Ulllld'y Ovbl!’l”b 190U. £ £0O.%+ £00.0
LOA 563" 3 13/16" DWL From Baseline: 18'0" 6. Outfit and Furnishings 478.3 32.2 280.1
LBP: 525°C" Max. Bsam Molded: 55'C" 7. Armament 153.3 36.1 240.2
MP: 264 6' Mean Depth at Side: 42'0" Building Margin 83.7 49.0 245.7
Prismatic Cosef: 0.560 Despih at Centeiting © 42'0”
Block Coef: 0.461 Speed to.Length.Batio:.. Q.87 Total Light Ship 5929.3 26.0 271.8
Midship Coef: 0.823 Cubic Mumbear: 12,2199
Waterplane Coef: 0.724 Volume of Hull! 953 262 ft* Full Loads*
Voiume of Superstruciure:
Wt (Tons) VCG LCG**
: ; Crew and Effects 29.7 29.5 300.3
Limiting Drafts: 21'0" : Ship Ammunition 78.4 24.7 265.0
Full Load Drafts: Fwd 19.16, Aft 19.67", Mean 19.42’ Aircraft (Helo) 5.3 0.0 324.0
Limiting KG: 22.88 (Full Load Cond. B Basic Ship,:No Mar- Provisions & Stores 34.6 27.0 248.9
General Stores 5.9 25.8 326.4
Asgronautical Stores 3.1 55.0 265.0
Potable Water 40.9 11.2 2221
Cond. A Corid. © Lubs Cil {Ship} 32.1 12.8 242.7
Lube Oil (Helo) 9.5 15.7 397.4
Displacement §828.267 7908 Fus! Ol 1588.4 4.5 257.C
127 o : Unusable Liquids
KM 285 26:2" in Tanks 83.2 9.9 276.0
KG 28.07 22,0 JP-5 64.7 1.2 407.8
GM [ 5 4.3
GM (corrected for free surface) 0.5° . 4.2 Total Loads 1975.8 10.0 263.7
’ Ship - Full Load Cond. D 7905.1 22.0 269.8
Full Powsr: 80,000 SHP
Cruising: 14,067 SHP
Unit Weight
Machinery No./Ship Rating Manufacturer Dry {Tons)
Gas Turbine LM2500 4 20,500 bhp General Electric 19.9
Ol imtmem D mme ko] WY NN (e abee i foenmoe ) A\Alnmtiommbuns i n 71 B
neuucuurn gear S DAL WUY D UITUDL LTHana. g yvesuniynivuso AR
Propeller, CRP 2. 8ird-Johnson 21.8
Electric Plant
SS Gas Turbine Gensiators 3 2,000 &w Stswart & Stevenson 23.9
Auxiliary Plant
Distilling Plants 2 6,00Q. gat/day Aqua-Chem 2.7
Air Conditioner Plant 3 150 Tan York 7.7
Refrigeration Units 2 1.5 ton York 0.8
Waste Heat Soilers 3 3000 b/hr Condenser Service & Eng'r 8.0
Air Compressors 2 71Q0 SCFM Ingersoll Rand 2.2
...... 2 a Ann 1w IMauy Ceanbilneel AN
Anchois 2 8000 b {Navy Stockless) 4.0
Rudders 2. 162 #* Spade @ - 20.8

* From Final Weight Report dated 8 Gctober 1990
** Referenced from Forward Perpendicular

FIGURE 10.

Example of Design and Weight

Data Sheet format.
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INPUT DATA FILE FORMAT AND TRANSFER

10. SCOPE
10.1 Scope. This appendix contains the required format for completing

the standard Navy weight report input data files. This appendix is a mandato-
ry part of the standard. The information contained herein is intended for
compliance (see 6.3).

Format. Input data files, when required by the design contract
i ons, shall be in accordance with the format specified in
general, for each item in the weight estimate there shall
be two nes of data in the file. The first line is mandatory and shall
contain information regarding the weight and center of gravity of the item.

The second line is optional, depending upon the specification requirements,

and shall contain information regarding the inertia characteristics of the
item. An example of the Navy standard weight estimate format is shown on
figure 11

30.1.1 First line of data. The format for the first line of data is
as follows:

O~ 1
LOLUMNS 1 thr“"gh 5, Clas

1 .ime gification Number. Columns 1 throu gh 3 are
based on the Expanded Ship Work Breakdown Structure (ESWBS) (see NAVSEA
S9040-AA-IDX-010/SWBS 5D). Columns 4 and 5 provide for special subto-
tals within the classification number. Columns 4 and 5 shall contain
only numeric data. Generally, two zeroes are used to designate an
ESWBS element title. For example; Main Deck would be designated 13100
for ESWBS. It is noted that ESWBS subgroups ending in a zero are not
to be used for input data such as 110, 120, 230, 240, and so forth.

Column 6. Column 6 is used for functional category designation when

required for nuclear powered ships. These categories are defined by
NAVSEA 0900-LP-039-9020.

Columns 7 through 10, Item Number. The item number provides the means
of identification of each line within any five-digit element number.
The following rules apply:

a Each line shall have an item number.
b All titles repr lting any of the basic ESWBS titles shall
include a zero column 10.
NOTE : Titles for special subtotals within an ESWBS
element may contain any item number desired.
c. Care shall be taken not to repeat any item numbers within a
five-digit element.
d. Do not use any leading zerces in the item number, such
as 0010.




MIL-STD-2137A(SH)

APPENDIX
e. Item numbers for entries should be entered in increments of
ten, such as 10, 20, and 3¢, in lieu of !, 2, and 3.
f. All item numbers shall be right justified.

Column 11, Station. This column is used in conjunction with the
standard longitudinal weight distribution for subsequent strength
caLculatlons For weight distribution, the ship is divided into 22

jae]

items with an LCG between the forward perpendlcular and Shlp sta :
Station C contains items between ship station | and ship station 2 and
so on to station X which contains all items aft of the aft perpendlc-

ular. h item (except titles and items with no weight), column
c

45 o T amd N i laca
11 from A \_h‘L’Ough X g 1 ana u;, uniLess

r (
pecial options is used:

FT
O
j=]

FOP

a
one of

a. An asterisk inserted in column 11 for any item indicates the
weight will be automatically distributed in a 22-station
longitudinal distribution in proportion to the basic hull

i llu.LL structure LOT
hro"ﬂh 159, except 114

-~ V<
C by
ug a

he basic hull structure sha

ist

o

“ons s
through
th

mc: m

r
t use

o

asterisk option.
b. A digit of 2 through 9 in column 1l indicates the weight for
the given item will be distributed over 2 through 9 stations

centered about the 1tem s LCG. If enougn stations are not

~r ha Adig++abhs
available to do on, tut: distribu
A% re

will be done ov

instance, if a six-station distribution is required within
two stations of either end of the ship, then a four-station
distribution will occur.
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column shall be left blank. In the event o nflict in determining
which designation is to be used, the order of precedence shall be by

alphabetical order. This designator provides for dual purpose as
follows:

1

1

a
a .

Provides for extractions across the entire ship for summar-
ies, such as plates, extruded shapes, weldments, primary,
se ondary, and others, as required.
b. Provides for listing within the three-digit element, such as
controls, components, distribution, and others, as required.
c. The following designators are applicable:
c - Controls, such as valves, switches, regulators, gea
boxes, and shutters.
D - Distribution items, such as ducts, pipe, wire, wire-

ways, connectors, waveguides, propeller shafts, and
propeller shaft bearings.
Plating and sheeting.

2]
|
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el
!

Forgings, extruded shapes, rolled shapes, built-up
shapes, and castings.

G - Weldments.

M - Major components, such as air conditioner units

___________________ y

antennas, actuators, batteries, blowers, boilers,
compressors, computers, cranes, davits, distillers,
transmitters, receivers, transceivers, engines, fans,
generators, motors, propellers, pumps, turbines

’
winrhace nAd ranlandichmans ana fDAQCY ..z

waillCnes, ang repiénisamenc- at-seéa (RAS) equ

P
P - Secondary, peripheral, and interface compone

v
as hydraullc reservoirs, electrical power supplies,

non-integral tanks, filters, heat exchangers (for
system), and subbases.

Column Special Modifier. This column shall contain a modifier
established by the Government for the column 12 designator for those
items in groups 1 through 7 only (that is, not including items of vari-

able load).
be inserted.

a
<.

Columns 14 through 45, Description. These 32 columns shall he

In the event a modifier cannot be determined, a "Z" shall
This modifier provides for dual purpose, as follows:

Provide for extractions across the entire ship for various
material types, such as all steel, all aluminum, and others,

as required.
Provide for special systems summaries across the entire ship
or within certain elements, such as all payload, all habit-
ability, and special systems such as hydrofoils and air
cushions.

The following modifiers are a

- Aluminum.
- Brass and bronze.
- Copper, copper-nickel

e and nickel-copper.
cuth st
e

’
P |
eel.
1

S

- Fiberglas , plastic, and insulation material.

- Habitability items, such as berthings, clothing and
personal effects stowage, leisure systems, sanitary
systems messing personal service, utility, and work

LN S

y
odifier shall supersede any material

oo le> e Bl B @ I o= e g
D
t
L
de

-— 3

=R«
!
. =
. b
Nel
=
[N
Q.
»

»
N

- Miscellaneous non-metallic material.

- Payload which includes items that are peculiar to the
specific missions of a particular ship, such as mine-
sweep gear on a minesweeper, oceanographlc gear on an
oceanographic ship, and so forth (this modifier shall
supersede any material modifiers).

W - Welding, riveting, and fastening.

o 3

used to

us
adequately describe each item. Whatever is entered as input data

d
is
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reproduced exactly on the weight estimate or report printout. Any
combination of alphanameric characters or blanks can be used. Clear
and complete description is essential However, if budget weights are

being used, the descr1pt1on field shall be limited to 24 columns
(columns 14 though 37). Columns 38 through 45 will then be used for
budget weights (see the following paragraph).

Columns 38 through 45, Budget Weight. Budget weight, if used, is
entered in pounds on ESWBS titles only. This allows weight values from

0 to 99,999,999 pounds (to be entered 99999999).

Columns 46 through 53, Unit Weight. Always enter unit weight of any
item in pounds. The broken line on the Standard Navy Transmittal Form

(NAVSEA 5230/32) between columns 5! and 52 provides a decimal point,
allowing a unit weight up to 999,999.99 pounds. When the unit weight

is a whole number, enter two zeroes behlnd the implied decimal point.
If the weight is a deduction, enter a minus sign (-) immediately before
the unit weight number.

Columns 54 through 57, Number of Units Values from .00l to 999 units
can be entered. This number is multiplied by unit weight to produce
total weight for each line item. Unit weight, number of units, and
total weight are all printed in the detail output.

Coiumns 58 through 62, Vertical Center of Gravity (VCG) These columns
ahall ha iond Favr Amtmwd o~ PR T AN Y - 111 L

Stiail1r wvE€ usdSTl 10rL cuLCLLug Luc VUU UL eacn 1item. VUL S5 Snail oe

carried out to the hundredth decimal place. When the VCG is a whole

number, two zeroes must be entered after the decimal point. If the VCG
is negative (a weight below the baseline), enter a minus sign immedi-
ately before the VCG number. All VCG’s are measured in feet. The VCG
will be multiplied by the computed total weight, and the resultant
vertical moment will be printed.

Columns 63 through 67. Longitudinal Center of Gravity (LCG). These
columns shall be used for entering the LCG of each item. LCG is
measured in feet and carried out to the hundredth decimal place.

Always enter a positive LCG, no sign is necessary. When the LCG is a
whole number, enter two zeroes behind the implied decimal point. The
LCC will be multiplied by the computed total weight, and the resultant
longitudinal moment will be printed.

Column 68, LCG Sign. As mentioned above, the LCG is always entered as
a positive value. Enter "F" or "A" to indicate whether the weight is

AP | PR P <P Py -4

located forward or aft of the longitudinal reference datum. A blank in
column 68 isg 1nrprpvnroﬁ to me

ean "A" or aft.

Columns 69 through 73, Transverse Center of Gravity (TCG). These
columns shall be used for entering the TCG of each item. TCGs shall be
carried out to the hundredth decimal place. When the TCG is a whole
number, two Zeroes must be entered after the decimal point. All TCGs
are measured in feet port or starboard of the centerline, with the
exception when port and starboard symmetry exists. If a line item has
port and starboard symmetry, the TCG is measured in feet from the
transverse center of one side (port or starboard) of the symmetrical
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inertia value of the line item. Always enter a positive TCG, no sign
is necessary I1f the TCG is not applicable, leave columns 69 through
73 blank. The TCG will be multiplied by the total weight, and the
resultant transverse moment will be printed.

Column 74, TCG Sign. As mentioned above, the TCG is always entered as
a positive value Enter "P" or "S" to indicate whether the weight is

a line item has
terline, enter "Y" to indicate
or starboard) of the symmetri-
em. This dlstance w1ll only be used to calculate the weight
moment of inertia of the line item. A blank in column 74 is interpret-

ed to mean "P" or port.

arline

Column 75, Reservation Indicator (RES). This column is used to indi-
cate reservation items or design responsibility. The letter "R" shall
be used to designate a reservation item. The lette "A" through "Z"
(except "R") may be used, as required, to indicate de51gn responsibili-
ty, such as

H - Hull design

M - Machinery design. .

E - Electrical design

Column 76, Reason for Change. This column is used to indicate the
reason for change as follows:

0 - Nomenclature change (no weight change)

1 - Contract modification change

2 - Government-furnished material change.

3 - Change to class status, such as estimated to calculated, or

calculated to actual.
4-9 and A-Z user assigned reasons. The column appears under
"CHG" in the output.

G

o aterial Source Indicator. The column is used to indicate
he source of an item as follows:

G - Government-furnished material

- Contractor fabri ated mate ial
al
.L

Column 78, Class Status. Used to indicate the confidence of the weight
value entered for the line item as follows:

E - Estimated weight

C - Calculated weight

A - Actual (scale) weight

v - Vendor or catalog weight (to be changed to "A" upon actual
ight determination of the item).

Columns 79 and 80, Report Number. Enter the report number where the

et
change was first incorporated. Report number "A0" shall be used for

43
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the first submittal of input. Line items changed prior to the first
eriodic weight report shall carry report number "BO" for the first
1.

hange, "CO" 1e c¢. The first periodic weight
n

n cnange, (919 fo
t shall have co d 2 "1" in coclumn 80 and

- oSiiaaa iayv

PR | .
-0I11a et
lan a
EN- 3 211G a i n ¢oiumn ov, ana so

forth. Deletions ma

contaln the letters "DD" in columns 79 and 80, i

30.1.2 Second line of data. The second line of data for each item

the gyradius data for the item and must immediately follow the first
ata in the file. The format for the second line of gyradius data is
Js

Columns 1 through 5, Classification Number. These columns must contain
the same five digit classification number as the line of weight data
which precedes it in the file.

Column 6, I Designator. An asterisk (*) must be included in this
field to designate the line as a second line containing inertia data

for the previous line.

Columns 7 through 10, ITtem Number. These columns must contain the same

item number as the preceding line which contains the weight data for
rhe

itam
il 4 LTul .

Column 20, Shape Of I, Item. This field is used to indicate what kind
shape is to be used to estimate the I, for the weight item. The
following are shapes which may be used:

G0 - The I, calculation is to be the ratio or a percentage of a
three-digit element’s I,.

1 - The I, data are actual inertias

2 - Rectangular Prism.

3 - Hollow Frustrum of a Cone.

4 - Hollow Right Circular Cylinder.

5 - Right Rectangular Pyramid.

6 - Hollow Hemisphere

7 - Square Diamond

Drawings showing the geometry and orientation of shapes 2 through 7 can
be found on figure 12. 1If this field is blank or contains a zero the
I, will be calculated as a percentage of the three digit element
specified in columns 41-50.

Column 25, Orientation Of The I _ Shape. This field is used to define
the relationship between the local coordinate system of the I, item as
shown on figure 12 and the ship’s coordinate system. The entries to be

used are as follows:

¢ - X axis of the shape as shown on figure 12 is oriented in the
ship’s longitudinal direction.

1 - X axis of the shape as shown on figure 12 is oriented in the
ship’s transverse direction.

2 - X axis of the shape as shown on figure 12 is oriented in the

ship’s vertical direction.
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Note that the orientation of the shane relative to the shin’s co

viie oiellitat 20l 01 Siiops L1t aclaVe Siipy S

[e)
nate system need not have any sign for the calculation of the iner
For example the inertia of the pyramid (shape 5 on Figure 12) about all
three axis is the same whether the point of the pyramid is pointing in

the positive X (to the rlgnt) or negative X direction (to the left).

Therefore, for an item which is to be modeled as a pyramid with the
point oriented to the stern of the ship, the value to be entered for
the orientation in column 25 would still be "0", which is the same as
if it were pointing to the bow

X-Dimension. For each of the shape definitions given in
ollowing information must be entered. The format for
this field is right justified with an implied decimal point between

columns 38 and 39.

Shape (Column 20) X-Dimension (Columns 31-40)
0 or Blank - Blank or zero means the ratio of current weight
to the weight of the specified element (entered

in the Y-Dimension field) ig used to calculate
in tae JIMEeNsS1I0on Iield; 18 used te cCaaicduiatce

the I, and/or I, (if 999 is entered in the Z-
Dimension field) based on the specified ele-
ment’s I, and/or I,

- Percentage which is used to calculate the it-
em’s I, and/or I, based on the specified ele-

mant’c fantoarad in tha V_DNimancinn F1a1r‘\ T
meNivt 'S (entered 1N Tac I1-0,iMmensiin 1C4iC i

o

and/or For 1% enter 100, for 0.05% enter
5, etc..

1 - I, about the local axis oriented in the ship’s
longitudinal direction.

2, 3, 4, 5, 7 - X dimension (A of figure i2).

5 - Blank.

For the percentage option (0 or blank in column 20) there are two
possible options for calculating the I, and/or I, terms. For the first
option, the X-Dimension field is left blank and there is a three-digit
element number contained in the Y-Dimension field. For this case the
I, for the data line will be calculated as a percentage of the I, for
the specified element. The percentage used will be the weight of the
data line to the element weight. If 999 is entered in the Z-Dimension
field, the I, will be calculated in a similar manner. If a percentage
is inserted in the X-Dimension field and an three-digit element number
is in the Y-Dimension field, the I, will be calculated as the defined

o
percentage of the T for the snecif

vvvvvvvv i LS Spe

od olamant Tf QQQ ig entoraed in
g ¢c.iement. >o>27 1S5 ¢enttered 1n

3
the Z- Dimen310n fleld, the I, will be calculated in a similar manner.

Columns 41-50, Y-Dimension. For each of the shape definitions given in
column 20 the follow1ng information must be entered. The format for
ol

La L,lell. JU.bL.Ll..LeU WlL[l an 1mpJ..Leu Ue(.lmdl pOlUL DeLween
and 49
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1
4

(71 o

Shape (Column 20) Y-Dimension (Columns 41-50)
0 or Blank - Three-digit element on which I, and/or I, per-
centage calculation is based. 1If blank the
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calculation will be based on the current three-
digit element.

1 - I, about local axis oriented in the ships tran-
sverse direction.

2 S 7 - Y dimencinn (R nf ficure 12)

2, 5, 17 Y dimension (B of figure 12)

3, 4, 6 - Outer Radius (R of figure 12)

Columns 51-60, Z-Dimension. For each of the shape definitions given in
column 20 the following information must be entered. The format for

T IRE I ) PR TN . PURTRY SCR |

this field is right justified with an implied decimal point between

Shape (Column 20) Z-Dimension (Columns 51-60)

0 or Blank - If blank, only the I, calculation will be done
using a ratio or an entered percentage. If 999
is entered, then both the I, and I, calculation
will be done using a ratio or an entered pe
centage.

1 - I, about the local axis oriented in the ship’s

vertical direction.

- Z dimension (C of figure 12).

Inner Radius (r of figure 12).

— Rlanlk

S aCaanas .

i
r-

-

anwLwnN
~N s~
|

Columns 61-70, T-Dimension. For each of the shape definitions given in
column 20 the following information must be entered. The format for
this field is right justified with an implied decimal point between
columns 68 and 69.

Shane (Column 20) T-Dimension (Columns 61-70)
0, 1, 2, 4, 5, 7

or Blank - Blank.

3, 6 - Thickness (t of figure 12).
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40. GENERAL INPUT DATA REQUIREMENTS

40.1 Load titles. Line items for titles shall be prepared for each
required load condition, and for each load element comprising that condition,
in accordance with ESWBS in the following format:

Column 1 - Alpha load condition designator
Columns 2 and 3 - Load element number

Columns 4 and 5 - Zeroes

Column 10 - Zero

Columns 14 through 37 - Load element title

40.2 Load Details. Loads for ESWBS are classified in much the same
manner as light ship elements in groups 1 through 7, and follow the same

format. Input data must be prepared for all detail load items comprising the
full locad condition {(F in column !). The letters "A" through "L" are used in
column ! to indicate various other loading conditions
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40.3 Margins. Margins for ESWBS are classified in accordance with
ESWBS. The weight and moment of each margin will be automatically distributed
over the 22 longitudinal stations in proportion to the light ship weight
distribution. The margins can be either input as a total weight, or as a
percentage of total light ship displacement. Line items for margins are
prepared in a similar manner to light ship details. The first line item of
the margin group shall be a title of the form "M0000----0----Margins",
beglnning on column 1. Margin depletions are handled as negative detail

weight entries, in the same manner as light ship details, and fcllow the same
format. Margin options are as follows:
a. Option 1 - Input weight. Enter the total margin weight in pounds

in columns 46 through 53, and centers of gravity as desired. All
or any centers of gravity may be left biank. The margins wi
s

~ha kA atrdnalTer A
\_ucu UC ﬂuLUllldL.L\_dL-Ly PU

rhk‘

dedAanad 14
1C1i0Mied av uiue sagn

orav'{ ty.

b. Option 2 - Percentage. Margin may be computed as a percentage of
total light ship. 1In the unit weight, columns 46 through 53,
enter the percentage desired (for example: 4 percent = 4.00).
Enter zero in column 57 of number of units. Centers of gravity
emmer hha Aemmimcead e T aenls TE ‘lAFQ- hlanly mawosdmao red 111 ha
ilay vt cliiLcicu Ul LCLL D LAk . il dTLL UVialln, IIIQLE.LLID Willdi VT

placed at light ship centers of gravity.

40.4 Titles. Titles for groups 1 through 7 are included in the Navy
program. All other titles shall be prepared by the user. A title shall be
prepared for each of the ESWBS elements.

50, DATA TRANSFER

50.1 Data transfer. Input data files, when required by the design
contract or Ship Specifications, shall be transferred on magnetic media. 1If
magnetic tape is the specified media, it shall have the following characteris-

-
L1CS

a. Be nine-track magnetic tape with labels consisting of ASCII "a"
characters or EBCDIC.

b. Have a density of 800, 1600 or 6250 bits per inch (bpi)

c. Have a record format of fixed length (ANSI F) records.

d. Have a record size of fixed length records not greater than 2048
bvteg
bytes.

e. Have a block length field from 18 to 2048 bytes.

f. Have up to an 80 character volume label.

g Have printed legible external labels specifying file names,

record format, ecord size, blocking factor, volume label, densi-
ie

e . R P R S, —
ty, aate cop , and point of contact.
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3—Hollow Frustrum of a Cone

2—Rectangular Prism
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4—Hollow Cylinder
Z

5—Right Rectangular Pyramid
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