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ASSTRACF

The Depot Maintenance SWBS System (DMSS) is a means

of projecting shipyard require~~nts for mar~~~er and ma terial
by Ship Work 8reakd~~n Structure (SI~ S) .  DevelopnEnt of C4’~S
included the developn~ nt of c~nputer progr an~ and the associ-

ated data bases. This report presents the results of the

effort  to develop the initial D~~S data base.
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1. DII ICDUCTION

The Depot Maintenance SI4JS System (t~6S) is being developed by the

Nav~ 1 Sea Syste~rs Conn~nd (NAVSEA) to report projected shipyard require-
*

ments for mar~x~ er ano materia l by Ship Work Breakdown Structure (9.~S)

as required by DU~ INST 4151.15. The David W. Taylor Naval Ship Resear&

and Dew lopment Center ( D’INRSDC ) has provided technical support to NAVS1~.A

in the areas of systems development, conputer progranv~inq, and data base

construction. The performi ng organization within DThSI~ C is the Opera-

tions Research Division (Code 186) , and the responsiLl~ cofil w i t~ in

NAVSCA is the Depot Maintenance Planning Branch (Code 0713 . Documenta-
tion ot the system and the conputer programs is contained in a separate
OThSRDC report.1

D’fl~SRDC previously supported NAVSEA in the deve lopment of the Depot
Maintenance Planning and Pro r anr inq System (EZ~1PPS) . The DMPPS projects
shipyard requirements for manpower and material by production shop cate-
gory and SWE3S. Documentation o~ the conputer progrants and a description
of the overall system is contained in a DThSRDC report. 2

The development of the data bases for DMPPS was divided into separate
efforts for repair and alterations type work. A large part of the repair

portion of an availability (scheduled ship overhaul) for a given ship is
repeatable from availability to availability. Since the repair work is

repeatable, future repair work can be projected from past repair work.

Therefore, the repair data base was developed from data on conpleted

availabilities (historica l data). This data base consists of two types of

data — repair prof iles which break down the total ship repair work by S~~S

category, and shop vectors which break down the work within a ShBS cate—

* The primary division of S~~S is at the one-digit level. There
are nine such groups. However, each one-digit S~S8S is further sub-divided
into numerous three-digit S~~S elements. NAVSHIP MYIICE 4790 of 18 July
1973 describes the SWBS categorization in detail.

1. Laniatrice, L., J. St. Laurent and M. Lamatrice, “Depot Main-
tenance SWBS System (DMSS) - System Description ”, DTNSRDC report in
preparation.

2. Lamatrice, L., J. St. Laurent and M. Lamatrice, “Depot Main-
tenance Planning and Progranining System (E*IPPS) — System Description”,
DTNSRDC report in preparation.
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gory by shipyard production shop. The ShBS categor ies used in tcth cases
are groupings of three-digit SbFS elements. In addition, a one-d4git S~~S

swmiary is available for the repair profiles which gives the t c~action ot
repair work expended in each one-digit S%~ S group. The repair prof iles,
constructed along ship class lines (and type of work), were derived f rom
data extract ed from shipyard departure reports (NAVSHIPS Report FA-905A)
on coiipleted overhauls. The prof iles not only formed one of the key

inputs to the DMPPS, but were also useful in constructing the initial D~bS
data base.

The alteration portion of an availability is conposed of many sepa-
rate alterations which are not repeatable on the same ship. However,

within the sair~ class of ship alterations are repeatable. Therefore, the

ship alteration data base for CIMPPS was developed by collecting data on

individual ship alterations for each ship class. The total of the indi-

vidual ship alterations was then used to project the alteration portion ‘f

an availability. The Ship Alteration Management Information Syster

(SAM1S) , developed by NAVSEA 042, was the source of scheduled ship alter-

ations for the DMPPS. The information listed in SAMIS for each ship

alteration includes ship type, ship class, ship alteration nunter, man-
days required, and S~~S. The resultb of the effort to develop the altera-

tion data base are documented in a D1NSRDC report.3

The development of the data base for the DIES incorporated many

of the features developed for the DMPPS data base. The ideas, and actual

data, of features such as repair profiles and the use of SAMIS played an

active role in the Dt’~S data base development.

3. Hubai, P., “Depot Maintenance Planning and Programing System
Major Ship Alteration Data Base”, DThSRDC Report 77—0063, June 1977.

3
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2. TASK Df~SCRIP’ILON

2.1 OBJECTIVE

The objective was to develop the data base for the D1’~S. Each availa-

bility is described by two SWBS ratios, one for the repair portion of the

work and one for the alteration portion of the work. A ShBS ratio is the

decimal fraction of the work done in each of the one-digit S~BS groups to
the total work done.

2.2 METEJ)DOWGY

The methodology consisted of the following steps:

o Determine D~~S data requirements
o Identify data sources

o Collect data

o Process data

o Establish data file

2.3 DATA REQUIREMENTS

The Depot Maintenance Assignment File2 (rSIAF) is the list of avail-

abilities (scheduled ship overhauls) which determines the data base re-

quirements for the DMSS. For each availability , DMAF contains information

on type work , dates, shipyard, man-days, and percent alteration. The li st
of availabilities and the type of work determine the data requirements;

i.e., the data base nust contain information on each type of work per-

formed on each ship class.

2.4 DATA SOURCES

The data were gathered from sources already available at D’INSRDC.

These included historical data provided by the shipyards, DMPPS repair

profiles, and SAMIS.

2.4.1 One—Digit S~BS Shipyard Tapes
Magnetic tapes were sent gonthly to DThSRDC from each of the eight

major Navy shipyards during the period from Septenter 1974 to July 1976.

‘S
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The.e tapes contained expenditures tor each availability, by one-diqit

SWBS group and by production shop category. At the con~ leti~n of an
availability, S~BS/shop matrices were qenerateo for the avajjjtilitips

repair work and alterations work. These matrices give the br~~.c&M r

(in tern~ of fractions) of the total repair or alt~ r~ition n-.in-da~~ by both

one-digit SWBS and production shop category. That is, each elemer t of ti~.

matrix indicates the fraction of the ~vuilatili ties repair or alt rations

work done in each SWBS and each shop. These rr.itrices therefore contained

the S~BS ratios needed by D1~ S for each ty~ of work. Matching tt r’ UtSS

data requirements with the availa b le one-diait matrices provided nudi Af

the data required by DMSS.

2.4.2 Three—Digit S~ 3S Shipyard Tapes

Beainnina in October 1976, DThSkL)C received quart ’rly ~rorr the shi~—

yards a tape containinq production shc>F. and thr ’’—d ioit ~k~~- data for each

conpleted availability. Matricen generated from th ni taV r also inc~ ;nd

one-diQit S~BS ratios for each availability. These r-~t ios weN used ~itr,

the ratios developed from the one-digit S~bS tapes in t ?  construction

the data base.

2.4.3 Co~çarable Ship Types and Classes

Ship groups, consisting of one or iore ship classes having sirrilar

repair and alteration requirements, were identified . The available S~BS

ratios for the ships in the group were then combined to torn’ an average

S~BS ratio for the ship group and for a particular type of work. A

comparison of the data available with the data required indicated that

there were still many ship classes (or types) and types of work for which

no shipyard data were available. In scme of these cases, data from other

ship groups could be used for the initial data base. For exanple, the

LHA is a new type of ship just entering service; therefore, no data are

available on conpleted overhauls. The LHA is nest similar to the LPH type

ship; therefore, the LPH data were used for the LHA .

A lso, if data for different types of work are required for a ship

type, but data are available for only one type of work, the available data
can be used for all types of work for that ship type. This method was

used to extend the coverage of the available data.

5

-I-- ~~~~~~ — —•• — —-• . - •- •-~~~~~
. •, —..—

~~,•• —-—-- 
• • -  — -



2.4.4 Repair Profile and SAMIS

The repair prof ile data base of the DMPPS was used to develop the

repair S~~S rat ios for availabilities that could not be c r ,ve i*d  by ship-

yard tapes or by similar ships. The S~ 3S ratios for the alteration por-

t ion c ’ f  these availabilities were developed by aàiinq the scheduled al-

terations as listed in SAMIS by single-digit ~~~ and then forming the

ratio. All data requirements that could not be covered by the first three

sources were covered by this method.

6
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3. DATA WLLk~ 1 I A. ANt) Pk&LEs5 I “~

3.1 DXM (DLLFX1l(*~
The initial DMSS dat~i requirements as det. rmineo from DMAF are

presented in Table .1 for each ship type and class and for each type w o rt~.

The initial ship type and class yroupings wer~ as ~;etup for tJ:O repair
protile~; of the DM1’Pi~. The only types of ~~~r k  considereo were regular

overhauJs (}&)), c€suicted availabilities (RA), cv . rhauls to Naval f~e~erve
training i T h i p S  (NR’F), and Ret itling s (RI).

~ith the data requicement~
; establ ished, t l .~ preceu€ n~e f or collecting

aata was f i rst Iran shipv~rd tapes, ~-ithe r to t  one- C r  three—digit S%~W
tapes . Table 2 li;t~ the completed avaiLililities f r i~ ~ t i c ~ dat : were
collected t it i~- the shipyard tapes.

The similar ships method w~js then used to ext Lna t :. ship’~aro t ape

coverage to other classes and c r~ er tyV :; of wurk . These resul t~ ~~
presented in Table 3.

kepair profiles and SAMIS were UiCfl used to fulfill t ie  remaining

data requirements. ‘lable 4 lists the ship t , &o whose data ~~~~ ov;t loped

using repair profiles and SAMIs.

3~ DATA PI~)CLSS I M

The data obtained from the one—digit S~BS Shi~ y3UA1 tapes were pro-
cessed through a computer prcxjram which changed the forma t for input to a
later program and re—normalized the ratios to insure that they sun~cd to
1.0. The input included an ioentitication cara which listed ship tyIx
and class, data source (hull number) and man—days expendea for  repair and
alteration type work. The repair and alteration SWBS ratios followea the
identification card. The u~itput included the identification card and the

reformated S~BS ratios.

Frequently data for more than one ship in a class were obtained
iran either the one— or three—digit shipyard tapes. Therefore, a conputer
program which combined Lbe single ship ratios was usea to produce an
average ratio . The input included a category definition card which
identified the type and hull ni.znbers covered by the data to be averaged,

7
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and the single ship S~’FS ratios such as were output from the preceding

proqram. The program niiltiplies the S%’~S ratio by the men-day figure to
produce a SWBS spread. It then sume the mendays for each one-digit S~~S
and the total, and divides to produce a combined ships average St’~S ratio.
The resultant S~~S ratio is then normalized to 1.0. This process is done

for both repair work and alteration work. The output consists of punched
cards which contain the category definition data, the repair and altera-

tion mendays, and repair and alteration S~~S ratios.
The data produced from the similar ships method were duplicated

from the averaged ratios: data developed f ram repair profiles and SAMIS
was produced in the format of this average ratio. Hc~ ever , all data
were processed through the averaging program to insure that the ratios sum
to 1.0.

8
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TABLE 1 - CL~ S INITIAL DATA RI~ UIREMEW1S

Ship Type I TYPE WOFd( RF.OUIRI?tG DATA I
lAnd Class I K) I RA I NR’I I RF I
lAD—l4~26 X 

______ 
I
_______ 

I
______

J AD—37 x l  1 
_ _ _  

1 I
IA E—2 1 ,23 I A 1 

______ 
1 
_____ 

I
I AE—26 X ______T 7 

______

I AFS—l X 
_____ 

1 
_____

IAG—1 53 
______ ______ _______ ______

I AG— 520 x 
______ _______ ______-1 X T x 

______ _____

AGF—J 
_____ 

1 T_____ I
_ _ _ _ _ _ _ _ _ _ _  

X 
_ _ _ _  

1
J AGSS—555 

______ ______ _______ 
1

ACSS—563 
______ ______ _______ ______ 

I
AO—5l ,143 1 X T x 

_______ ______

IAOE—I X 
______ _______ ______

I AOIc—l X X 
_______ ______

lAk—5,2~s x 
_____ ______ ______

IAK’—6,38 X 
_____ ______ ______ 

I
lAS—l i X X 

______ _____ I
~AS—19 X 

______ _______ ______

1AS—3L 33 ,36 ‘ x X J ______ _____

JASR— 7,2l x 
_____ ______ ______

• IATF—81,96 ,l48 x 
______ 

x
IATS-l 

— 1
lA\,1~—l X 

_____ 
1

~CG—4 , 1O X 
______ _______ ______

~CG~46 X X 
______ ______ 

I
ICC—26 X X 

_______ ______ 
I

~CGN-9 x T 
______ _____

~CGN-25 X 
______ 

1 I
~CGN-35 X X 

- _______ ______

~CGN—36 , 37 , 38 X X 
______ _____ 

I
~CV—l9 ,4l,59 X X 

_______ ______ 
I

~CV—63~ X T X 1 1 I
( CV-67 X X 

_______ ______

~CVN—65 f x x 
_______ ______ I

~CVN—68 X X 
_______ ______

~CVl—I6 ______ 
X 1 1

(DD—710,825 
______ ______ _______ ______ 

I
J DD—931,945 I X 

_____ ______ ______

I DD-963  X 
______  _____

IDDG— 2 x l  I___ ___I
I DDG—3l X 

______ _______ ______

1 DW-35 X 
_____ ______ _____

I DDG—37 , 38  X 
-~~______ ______

9
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TABLE 1 (CONTIM)ED)

IShip Type TYPE ~()1~
( R~~UIRItG DATA I

lAnd Class K) RA I NR’~F I RF I
I DSRV— 1 I x 

_____ ______ 
i _____ I

It~V—l X 1 1 I
I FF —1 037 ,1040 

______ ______ 
x 1 I

I FF—1052 X X 
______ 

1
FFG—1 x 

_____ 
1~______ 

1
IF~’G—7 I 

_____ _____ ______ ______ 
I

LCC—19 x 1 ~1 T
______

I LHA—l X X 1 I
ILEA—112,il3 1 X 

______ _______ ______ 
I

f LPA—248 
______ ______ 

X 
______ 

I
ILPD-1,4 

_____ _____ ______ ______ 
I

I LPH—2 
_____ _____ - ______ I I

ILSD—28 x l  I ___ ___ I
I LSD—36 T x _____ ______ ______ I
ILST—l179 _____ X ______ _____

I
IMSO—442 ,428,508 ______ ______

I X ______ I
IPI~l—1 I X _____ ______ _____ I
155—563 ,572,580 X 1 1 ______ ______ I
ISSBN—598 ~

-1
_ 

_____ 1 X I
ISSBN—608 X _____ ______ 1 I
ISSbN—616 X 1 K 1 1 X I
I SSBN—627 X X 1 1 x I
I SSB~—640 X X 1 1 x i
I SSN—57l ,575,578 

- X 1 _______ I X I______________— X 1 1 I
ISSN—594 X I x 1 1 x
I SSN—597 ______ ______ _______ 1 X I
I SSN—63 7 1 X 1 X 1 1 X I
J SSN—671,685 X X 1 1 X I
I SSN—688 _____ X 1 1 I

I

_________________________________ - -~~~~~~ 
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TABLE 2 - DATA GAThERFI) FK)M SHIPYARD TAPES

SHIP TYPE I HULL I TYPE I SHIPYARD I AVAILABILITY
I AN!) CLASS I MI1BER I WORK I I DATES I

I ONE-DIGIT 9.~ES SHIPYARD ‘IAPES ___________________ I
I AD—37 AD—38 HO M)RFOLK I 5/75 — 9/75
I~OE—l NDE—3 HO NORFOLK 1 7/74 — 2/75 I
IAiDR-l ?½0R-I K) LONG BEACH 1 6/74 - 2/75 I
IAOR—l AOR—2 1K) IPIIILADELPHIA1 2/75 — 9/75 I
~CG—4, 10 CG—l0 K) PHILADELPH1A1 7/73 — 5/74 I
~CG—l 6 .CG—17 HO PHILADELPHIA] 4/74 — 4/75 I

~CG-26 CG-27 1K) NORFOLK 7/73 - 7/74
CG—26 CG—29 K) LONG BEACH 4/75 - 2/76 I

I CG—26 .CG—31 hO LL,NG BEACH 2/74 — 12/74 I
ICG—26 .CG—33 K) LONGBE.ACH 12/74 — 10/74 I
I-CG-26 .CG-26 RA NORFOLK 1 1/75 - 3/75 I
~CGN-9 CGN-9 HA PUGET SOUND 2/76 - 6/76 I
~CGN-35 Tc~~-35 HO I PUGET SOUND 3/74 - 7/75 I
~CV—l 9,4l ,59 .CV—60 1F() (NORFOLK 3/74 — 4/75 I
~CV—l 9, 41,59 1.CV—34 HA ( LONG BEACH 8/74 — 3/75 I
~CV—l9 ,4l,S9 lCV—42 IRA (PHILADELPHIA 5/74 — 8/74 I
LCV— 19 ,41,59 l.CV—43 HA LONG BEACh 8/75 — 5/76
1CV 19,4l,59 ICV 59 IRA NORFOLK ~~77~ — 2/76
I~CV—19 ,41,59 - ~CV—59 

— HA NORFOLK — 11/73
ICV—19 ,4l,59 I CV—59 HA NORFOLK ~ 774 — 12/74 I
~CV—l 9 ,4l ,S9 CV—62 IRA NORFOLK 2/74 — 4/74 I
ICV — 19 ,4l,59 CV —62 HA NORFOLK 6/74 — 7/74
ICV ,19,41,59 CV—( 2 HA NORFOLK 3/75 — 6/75
l.CV—63 CV—66 HO NORFOLK 12/74 — 10/75
~CV—67 TCV—67 HO INORFOLK 3/74 — 11/74 I
~CV—67 CV—67 HA (NORFOLK 2/76 — 5/76 I
IDD—710 ,525 DD—820 Nf~l’ (PH ILADELPHIA 6/74 — 6/75

DD—93l ,945 DD—94l HO (NORFOLK 4/75 — 1/76 I
I E’D—93l ,945 DD—945 HO ILONG BEACH 4/74 — 4/75 I
I DD—93l,945 DD—948 HO PEARL HARBOR 6/75 — 2/76 I
I DDG—2 1 I)DG—2 H) PHILADELPHIA 2/75 — 1/76 I
I DDG—2 — DUG— 3 NO NORFOLK 5/75 — 3/76 I
I DDG-2 DCG-5 HO NORFOLK 4/74 - 12/74 I
I DDG—2 DDG—6 1K) PHILADELPHIA 4/74 — 2/75 I
I DtC—2 WG—7 1K) LONG BEACH 10/73 — 7/74 I
I DEC—2 DDG—9 1K) LONG BEACH 6/73 - 6/74 I
I DUG—2 DDG—14 K)

_____  

LONG BEACH 2/75 — 1/76 I
I DDG—2 DDG—16 7~) PUGET SOUND 7/74 - 6/75 I

I DDG—2 DDG—17 HO NORFOLK 10/74 — 9/75 I
I DDG—2 IDDG—20 1K) PEARL HARBOR 3/74 — 3/75 I
It~G—2 DDG—24 K) PEARL HARBOR 10/73 — 10/74 I
I DDG—2 DDG—24 RD LONG BEACH 1/75 — 12/75 I

• I DI)G—31 DDC-3l [RD 
- 

LONG BEACH 4/75 — 2/76 I
DDG—37,38 DDG—37 HO PHILADELPHIA ll/75 — 1/75

I DIDG—37, 35 D()G—46 K) PEARL HAR~~R 1 6/74 — 4/75

11
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TABLE 2 (CONTINUED)

ISHIP TYPE T HULL I TYPE I SHIPYARD I AVAILABILITY I
I AND CLASS I NIPIBER I WOiK I I DATES I

I C~E-!)IGIT 3cBS SHIPYARD TAPES ___________________I
I FF—l037,1040 T FF—1038 1K) IPWrLADELPHIA )/75 — 9/75
I FF—1037,1040 I FF—1041 HO LONG BEACH f £/75 — 6/76 I
I FF—1037,1D40 1 F’F—1048 KJ~ PEARL HARBOR 8/74 — 5/75 I
I FF—i052 1 FF—1056 1K) PHILADELPHIA 11/73 — 6/74 I
I FF—1052 1 FF—]057 1K) PEARL HARBOR 9/73 — 4/74 I
I FF—l052 )FF—1058 K) 1LONC BEACH 110/73 — 7/74 I
I FF—1052 1FF—1059 1K) 1PHILADELPHIA 6/75 — 3/76 I
I FF—1052 1 EF—1060 K) LONG BEACH 7/73 — 3/74 I
IFF—1052 1 FF—1062 1W) PEARL HARBOR 8/75 — 4/76 I
I FF—1052 TFE—l066 K) LONG BEACH 7/74 — 2/75 I
I FF—1052 FF—1067 ~~ LONG BEACH 7/74 — 3/75
I FF—l 052 FF—1077 HO ILONC BEACH 9/14 — 5/75 I
FT— 1052 F’F—1056 iRA  1NORFOLK (11/74 — 3/75 I

t FF—10 52 FF—1082 IRA 1M)RFOLK 7/75 — 11/75 I
FF0—i FFO—2 fl() LONG BEACH 10/73 — 7/74 I
FF0—I F F’G— 5 1K) PHILADELPHIA 4/75 — 1/76 I
L~C—19 LCC—20 HO PHILADELPHIA 7/74 — 2/75 I

I LPD—I,4 TLPD—8 1W) LONG BEACh 2/74 — 7/74 I
I LPD—l ,4 LP!)—13 1W) 1 cJORFOLI( 1/74 — 6/74
I LPII—2 LPH—7 1K) PHILADELPHIA 9/74 — 4/75

~T LPH—9 HO 1 PHILADELPHIA 7/75 — 3/76 I
I LSD-28 1~~~~28 HO 1WNO BEACH 2/74 — 7/74 I
1 LSI—1179 TLST—11~~ ~~~~~~~~1LONG BEACH 1/ 75 — b/75 I
LST-1 179 tEl-i 1~U HA NORFOLK 5/75 - 6/75 I

J LST—1179 LST—11~T HA NORFOLK 8/75 — 9/75
I SSBN—608 SSEN—~iT PP MARE ISLAND 11/74 — 5/76
I SSN—571,575,578 SSN—583 HF IPEARL HARBOR 9/73 — 4/75

I SSN—585 fssN—592 HF TMAPF ISLAND 12/73 — 5/75
I SSN-597 SSN-597 RF HORTSMO(YTh 3/73 - 8/74

1 ‘IHREE—DiGIT aQBS ~F1IPYARD TAPES 
___________________

(AS—il l AS—il HO CHARLES~ION f 4/76 — 10/76
IAS—3 1, 33, 36 A5—34 KY CHARLES’IC~ 1/76 — 8/76 I
I~CG—l 6 l.CC—22 K) PUGET SOUND 9/75 — 9/76 I
lCV~19,41,59 ICy—ba HA NORFOLK 1 8/76 — 11/76 I
I CV—19, 41, 59 I.CV—62 HA NORFOLK f 5/76 — 9/76 I
I DDG—2 1DDG—8 1W)- LONG BEACH 9/75 — 7/76 I
I !)W-2 I DDG—22 K) PEARL HAR&)R 10/75 - 8/76
I DDG—2 

— DW-23 K) NORFOLI( 9/75 - 6/76

I DDG—31 1 DOG— 32 K) Li~ K BEACH 1 1/76 — 11/76
I FF— 1052 I FF—1 052 1W) PEARL HARBOR 2/76 — 10/76 I
I LOC—19 LCC—l9 K) LONG BEACH 11/75 — 7/76 I
I LPH—2 ILE1i—12 ii) NORFOLK 1 4/76 — 2/77 I
I SS—563,572,580 I SS—572 K) IMARL ISLAND 7/75 — 8/76 I
l SSN—637 ISSN—b41 1i1 IPEARL HAR3JR ~f  lb — 5/lb
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TABLE 3 - SIMILAR SHIP TYPES

SHIP TYPE ~T TYPE I SIMILAR SHIP I SIMILAR
I AND CLASS WORK I TYPE AND CLASS I TYPE WORK I
I AD—14,26 RD I AD-37 EEC I
P~ —153 ,520 K) UISO—422,428,5OSIKD I

IAGLS-2 KD,RA TAD-37 - IC I
INF— 3 RD ~~~TLSD—28 HO I
AGFF-1 F() FF-l037 

___________ 
I

IAGSS—555, 563 K) SSN—63T K) I
IAO—5l,143 TKD,RA TAOE—1 

__________ ____________

I AR—5,2~ K) 
_________ 

HO I
l AS-li HA ~~ 1 

_ _ _ _ _  

K) I
IAS—19 1K) 1~~ 1I 1K) I
IAS—31,33,36 iRA AS—3 1,33,36 1K)
IA~ 4-1 K) LCC-19 1K) I
~CG—l6 iRA CC—16 J~D I
~C~~—25,35,36,37,38THA CQ~—9 HA I
( CGN—9 ,25,36,37,38 1W) iCQ~—35 HO I
~CV—63 HA CV—67 PA I
ICV—63 IC CV—67 K) I
~CVr—16~ (K) — CV—59 HO I
I~CVT-16 HA CV-59 HA I
I DD—931,945 1NRT DD—931,945 HO I
I DD—963 K),RA CG-26 HO I
I DDG-35 K) DDG-31 K) I
IDDG-37 ,38 HA 1CUG—37 ,3b RD I
IE~ RV—1 HO SSN-637 K) I
I~~V—1 K) TSSN—637 — K) I
I FF—l037,1040 NR’r [FF—1037 ,i040 

- K) I
I F FO—7 HA FF— 1052 HA I
ILMA RD,RA f LPIi—2 1K) I
I LEA—112,113 1RD,N1~r~ LPD—1, 4 (K) I
I LPA—248 NRT (LPD—i , 4 

- I K) I
( ISD—36 K) LSEs—28 K) I
P114—1 IC) - [FF—1052 IFC) I

(SS~~—598,616,627, I
I 640 HF ISSBN—608 IRF I
lS~~—59t,637,671, I I
I 685 IRF I SSN—597 IRF I
I SSN—637 IRA fssN—637 1T43 I
I SSN—671,685 FRD,RA 1SSN—637 1W) I
ISSN—6S8 LRD,HA fSSN—637 ___________I
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TABLE 4 — SHIP TYPES USING REPAiR PHOFILE
AND SAMIS DATA

ISHIP TYPE I TYPE I
( AND .CLASS WORK I
AE—21,23,26 RD I
(AFS-1 RD I
I ARS-~,38 rHO I
IASR-7 ,21 T~Y I
IATF—81,96,148 THO,Nr~r I
fATS-i 

______

CVN—65,68 T~D,RA I
IMSO—422 ,428,508 1Th,NRT I
I SSBN—598,608,616 f~i~~~~~ I
ISSBN—627 114 HA I
I SSBN—640 

— 

IC,RA I
I~~!~—57l,575,578, II 585 IHO,RA I
ISSN—594 1W),HA I

14
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4. SW~~ RATIOS

The fina l SWBS ratios included in the initial data ba se are presented
in Table 5. The first two x iunr~s, ship type and hull range , define the
ship category to whidi the data apply. The third coluzrn , Th, specifies
the type of work as defined in Section 3.1. An additional type of work,
ON, is used here to denote that the data are used for all types of work
that i~ y occur. The conment c~lunr~ gives the data source if the data were
developed f rom the similar  ships or profile and SAMIS methods. The
rerr~ining coluims list the SI’~S ratios for eadi one-digit S~~S group. At
the far right, the R denotes the repair ratio and the A denotes the
alteration ratio.
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5. UPDM D& PE~JCEtIJRES

Updating the data base becomes necessary either because the data
requirements change or because additional data become available from
the three-digit SWBS shipyard tapes. If the requirements change, the
methodology used in the development of the initial data base should be
repeated (i.e., define requirement , identify data source , collect arid
process data, include in data file) .

If new data become available from the three—digit S~8S tapes, the
source of the existing data determines hc~ the new data are incorporated
into the data base. If the previous data were developed from the similar
ships or prof ile and SAMIS methodology, the new data replace the previous
data. If the previous data were from shipyard tapes, the new data should

be combined with the previous data. In either case the averaging prograrr
should be run, even if only one SWBS ratio is available, so that the fina l

data are norrr~ lized ~o 1.0.
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