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ABSTRACT

The Depot Maintenance Planning and Programming System
(DMPPS) 1is a means of projecting shipyard requirements for
manpower and material by production shop category and Ship
Work Breakdown Structure (SWBS). Development of DMPPS 1n-
cluded the development of computer programs and data bases
describing both repair and alteration type work. This re-
port presents the results of the initial effort to develop
the ship alteration data base for all ship types except car-

riers.
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1. INTRODUCTION

The Depot Maintenance Planning and Programming System (IMPPS) is
being developed by the Naval Sea Systems Command (NAVSEA) to project
shipyard requirements during a five-year period for manpower and fa-
cilities by production shop category and Ship Work Breakdown Structure
(SWBS) . The DMPPS was developed in response to DOD Instruction 4151.15
which requires reports by shops and by SWBS. The cognizant code within
NAVSEA is Code 0713, the Depot Maintenance Planning Branch. The David W.
Taylor Naval Ship Research and Development Center (DINSRDC) has provided
support to NAVSEA in the development of computer programs and in the
construction of the data bases. Documentation of the computer programs
and a description of the overall system will be contained in a DINSRDC
report1 which is currently in preparation.

The development of the data bases 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 repeat-
able from availability to availability. Since the repair work 1s repeat-
able, future repair work can be projected from past repair work. There-
fore, the repair data base was developed from data on completed avail-
abilities (historical data).

The alteration portion of an availability is composed of many sepa-
rate alterations, which are not repeatable on the same ship. However,
within the same class of ship alterations are repeatable. Therefore, the
ship alteration data base was developed by collecting data on individual
ship alterations for each ship class. The total of the individual ship
alterations was then used to project the alteration portion of an avail-
ability.

The alteration data base development effort was further divided
into two tasks, one covering carriers (CV's and CVN's) and the other
covering all other ship types. This report presents the results of the
initial effort to develop the ship alteration data base for ships other
than carriers.

1. Lamatrice, L., J. St. Laurent and M. Lamatrice, "Depot Maintenance
Planning and Programming System ([MPPS) - System Description", DINSRDC
report in preparation.
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2. TASK DESCRIPTION

2.1 OJBECTIVE

The objective of this task was to develop a computerized ship
alteration (SHIPALT) data base for use in the DMPPS. Data for each
SHIPALT included in the data base would consist of the ratio of manhours
in each production shop to the total manhours.

2.2 PRODUCTION SHOPS

Each production shop in a Naval Shipyard is identified by a title and
a number, as listed in NAVSHIPINST 5450.152A. NAVSEA selected the shops
shown in Table 1, which have either the largest workload or the most

critical functions, for analysis in the MPPS.

TABLE 1 - STANDARD SHOP NUMBERS

SHOP NUMBER TITLE
06 CENTRAL TOOL
11 SHIPFITTERS
17 SHEETMETAL
23 FORGE
26 WELDING
31 INSIDE MACHINE
36 WEAPONS
38 OUTSIDE MACHINE
a1 BOILER

ol ELECTRICAL
56 PIPE
64 WOODWORK ING
65 MODULE REPAIR
67 ELECTRONICS
71 PAINT
72 RIGGERS
81 FOUNDRY
94 PATTERN
99 TEMPORARY SERVICES

3




Work performed in shops not listed were combined 1into a group called
"OTHER", giving a total of 20 entries for each SHIPALT (19 production
shops and OTHER) .

2.3 SMMIS

The Ship Alteration Management Information System (SAMIS), developed
by NAVSEA 042, is the IMPPS's primary source of scheduled ship altera-
tions. SAMIS lists all shipyard availabilities for the five-year period
considered by IMPPS and all programmed alterations for each availability.
Therefore, all SHIPALTS for which data are required are listed 1n SAMIS.

The information listed in SAMIS 1includes ship type, ship class,
ship alteration number, ship alteration type, alteration description, and
man-days required. The alterations listed in Section 4 of this report
were extracted from the February 1976 SAMIS.

At the end of FY76, SAMIS contained approximately 17,000 programmed
alterations, many estimated to require only a few hundred man-days. To
collect and analyze data for the complete list was not practical. There-
fore, NAVSEA decided to limit the number of alterations requiring detailed
shop data. A study of the distribution of alterations versus man—days
indicated that it would be sufficient to collect detailed shop data only
for alterations estimated to require 750 or more man-days. These altera-
tions comprise approximately 20% of the total alterations list and 80% of
the man-days. Alterations requiring 750 or more man-days were defined as
major alterations and alterations of less than 750 man-days as minor
alterations. This breakdown led to processing the alterations listed in
SAMIS in two different ways.

2.3.1 Major Alterations

The data base described in this report contains information on major
alterations only. The data for each alteration is a shop ratio comprised
of the percentage of the total work done in each shop. If data was not
obtainable for a major alteration, the IMPPS, as a system default, spread
the work for that alteration across the shops as if it were repair work
for that availability.
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2.3.2 Minor Alterations

Detailed shop ratio data were not collected for minor alterations.
By NAVSEA direction minor alterations for each availability were grouped
with the repair work for that availability. The repalr work 1s spread
over the shops by ratios developed from historical repair data.

2.4 METHODOLOGY
The methodology consisted of the following steps:

e Divide SHIPALTS (for ships other than carriers*) into twenty two
groups by ship type and class as follows:

TYPE CLASS

CcG 03, 10, 16, 26

CGN 09, 35, 36

DD 931, 933, 945, 948, 963

DDG OReR3E 3 5, "3

FF 1037, 1040, 1052

FFG 01

SSBN all classes combined into
one group

SSN all classes combined 1nto
one group

e Classify each SHIPALT by fiscal year of first accomplishment.
Group these as already accomplished (FY76 or earlier), scheduled
for first accomplishment by FY77, or not scheduled until FY738
or later.

Identify potential sources of data.
Collect data.

* CV's and CUWN's were considered under a different task. Alterations for
auxiliary and amphibious ships were not included in the planning stage of
the study; however, when data were being collected at the shipyards, any
available information concerning auxiliary or amphibious ship alterations
was also obtained.




e Obtain preliminary estimates from NAVSEA or other sources for
SHIPALTS not accomplished.

Convert data from real to functional shops
Develop shop ratio for each SHIPALT
Establish computerized SHIPALT file

2.5 DATA SOURCES

The two sources of data used to compile the data base were Planning
and Engineering for Repairs and Alterations (PERA's) and Planning and
Estimating (P&E) Divisions at the shipyards.

2.5.1 PERA Scopes

PERA's develop scopes prior to the detailed alterations estimate
by shipyards. Scopes serve as a first line estimate and usually consider
only the major shops which will be involved. Scopes are usually applica-
ble to classes of ship rather than a single hull.

2.5.2 Shipyard Estimates

When a shipyard is planning an availability, each alteration 1is
estimated down to the production shop level by the P&E Division, and this
information is included in the Shipyard Job Order Status Report, Form
FA-923A. This form was the primary source of data because estimates from
it are more detailed than a PERA scope and because more shipyard estimates
than scopes are available. At some shipyards a cross-index between
SHIPALT number and job order number is required to identify the individual
alteration.

The FA-923A also lists the expended man-hours in each shop. By
NAVSEA direction only the estimated man-hour data were collected during
data base development.




3. COLLECTION OF DATA

The shop ratio data for major alterations were collected from Plann-
1ng and Engineering for Repairs and Alterations (PERA's) and from shipyard
Planning and Estimating (P&E) Divisions. Before visits to the shipyards
were made, the shipyard schedule and SAMIS were cross-checked to determine
which ships were undergoing availabilities and what alterations were
scheduled for each ship. This information was used as a guide during

shipyard visits.

3.1 PERA's
The three PERA's visited were:
e PERA (CRUDES) at Philadelphia Naval Shipyard
® PERA (SS) at Portsmouth Naval Shipyard
® PERA (ASC) at Norfolk Naval Shipyard

3.1.1 PERA (CRUDES)

PERA (CRUDES) prepares scopes for alterations to cruiser and des-
troyer type ships. The responsible group within the PERA is Code 1830.
The scopes obtained from PERA (CRUDES, are listed 1n Table 2. The ship
type and class are listed in the top row and the SHIPALT number of the
alterations 1s listed in the column below each ship type. A total of 80

scopes was obtained.

3.1.2 PERA (SS)

PERA (SS) 1is responsible for the preparation of scopes for SSBN's and
SSN's. PERA (SS) recently assumed responsibilty for SSBN's, and because
the work was previously done by private contractor, no extensive file of
SSBN scopes containing shop estimates is available. The SHIPALT numbers
of the scopes obtained from PERA (SS) are listed in Table 3 (see page 10).

3.1.3 PERA (ASC)

PERA (ASC) is responsible for amphibious type ships, but because they
do not prepare SHIPALT scopes to the shop level, no amphibious ship alter-
ation scopes were available.




TABLE 2 - PERA (CRUDES) ESTIMATES
CG-3 CG 16 cG 26 CGN 9 CGN 35 CGN 36 0D 931
357 1034 192 217 “28 23 L 286
aa5 038 | 195 238 115
461 107 | 321 288 361
o SR U B oo Bk
475 1062 327 298 1 | 38a |
— — —_ — —_—
492 13 331 322 *
3 R
499 1147 332 384 |
—_—r - ¥,,H.,____ﬁ,__,. e ]
503 ns2 | 34 ‘
ves 1. RN G N
= i e
DD 933 DD 945 DD 948 DD 963 DDG 2 DDG 37
1112 217 1096 9 296 20
1196 226 1162 15 395 80
;—‘Fi ISR S——— . adsBone S — — — ——
240 | 402 91
B s 5 i T W ST
| 1 e 0 | i ¥
355 496 201
74
g 5 3 Sl TR
DDG-35 DDG - 37 FF-1037 FF 1040 FF 1052 FFG 1
40 1009 103 304 + 294 237
44 1093 | 134 345 295 300 _J
77 Wiz | 395 378 338
137 1136 L 383 354
L ) e Lo i
141 1145 J J 410
8
RS g i T N ™ T o W T g ———
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3.2 SHIPYARDS

3.2.1 East Coast Shipyards

All the East coast shipyards were visited 1n the data collection
effort. SHIPALT estimates were collected at the shipyards from Code 239,
the Planning Coordination Section, of the Planning and Estimating Division.
The data were gathered from the Form FA-923A, Shipyard Job Order Status
Report. Since only estimate data was gathered, and since estimates can
change even after an avallability has started, the data ¢ .hered should be
the final estimate, which 1s available approximately 45 days after the
start of an availability. Data contained on the FA-923A 1ncludes a
listing of job order numbers and the hours estimated to be required for
each production shop. Usually a cross reference between job order number
and ship alteration number must be provided by P&E personnel. The list of
ships on which data were collected is presented by shipyard 1n Table 4.

Data obtained from each ship are listed in Section 4.

3.2.2 wWest Coast Shipyards

Data collection trips were not made to the West coast shipyards, but
copies of the FA-923A were requested from some of them. Table 5 lists
the ships on which data were obtained.
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NORFOLK, VA

TABLE

] -

PERA (SS)

SCOPES

CHARLESTON, S.C.

DD-941 DD-937
feote e

DDG-3 DD-938
DDG-4 DDG 45
DDG-17 FF 1049
DDG-23 FF-1072
SSN-675 FF-1075

FF-1079

FFG 6

SSN 653

T g e N NG g e TR R

TABLE 4 - SHIPS AT EAST COAST

PHILADELPHIA, PA

SHIPYARDS

DD-933

DD-940

DDG -2

DDG 10

DDG 19

DDG-37

FF-1038

FF-1056

FF-1059

FF-1068

FF-1081

FFG 5

10

PORTSMOUTH,

N.H

SSBN -620

SSBN -625

SSBN -628

SSBN 629

SSBN 630

SSBN 634

SSN 605

SSN 638

SSN-664

SSN-674

SSN-676




TABLE 5 - SHIPS AT WEST COAST SHIPYARDS

LONG BEACH, CA

cG-29

CG-30

CG-31

CG 33

DD 945

DD 946

DDG 8

DDG 13

DDG 14

DDG 24

DDG 31

DDG-32

FF-1041

FF-1047

FF 1050

FF-1051

FF-1063

FF-1067

FF-1077

FEG-3

MARE ISLAND CA

SSBN 618

SSN 596

11
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PUGET SOUND, WA

SSN 672
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4. DATA BASE STATUS

4.1 CLASSIFICATION BY FISCAL YEAR

The methodology called for each SHIPALT to be classified by fiscal
year of first accomplishment. Table 6 presents the results of this
classification. Only numbers of SHIPALTS, not SHIPALT numbers, are
given. Alterations accomplished prior to FY76 or estimated in FY76
for later accomplishment were grouped in the FY76 category, which ac-
counts for the large number of alterations in that cateqgory.

4.2 FY76 COVERAGE

The alterations classified in the FY76 category were the primary
objective of the data collection effort. Table 7 lists the number of
alterations for which data were obtained and the percent coverage.

4.3 SHIPALTS WITH DATA

SHIPALT numbers for which data were obtained are listed in Table 8
by ship type and class. The numbers of the auxiliary and amphibious
SHIPALTS for which data were obtained are included.

4.4 SHIPALTS WITHOUT DATA
Table 9 lists by fiscal year the SHIPALT numbers for which data

were not obtained.

4.5 SHIPALT NUMBER AND DATA SOURCE CROSS-INDEX

A cross-index between the SHIPALT numbers with data (as listed
in Table 8) and the ships and PERA's used as data sources (as listed in
Tables 2, 3, and 4) is given in Table 10 for each type and class ship.

12
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TABLE 6 - SHIPALT CLASSIFICATION BY FISCAL YEAR

SHIP TYPE NUMBER FISCAL YEAR CATEGORY

AND OF MAJOR — .

CLASS SHIPALTS 76 77 78 79 [ 80 I 81

CG-3 12 8 0 0 6 | s | 0
ShoaXT ST P | | | Ao

cG 10 5 1 1 3 0 0 [ 0
— s — -4 + + R

CG- 16 35 19 } 11 5 0 0 0
————— 4 + + —

CG 26 34 23 5 4 0 2 0
— —————g - . 4 —

CGN-9 20 6 0 14 0 0 " 0

CGN 35 8 1 0 1 0 0 6

R = =t 4 = S

CGN-36 4 1 0 0 0 S
= S e =t + EY SN, +

DD 931 15 6 0 9 0 0 0
4+ ———— 4 - + -

DD 933 2 10 0 1 1 0 0
—_— L — ¢ e —

DD 945 13 9 4 0 0 ‘ 0 0
— —e———t —— il

DD 948 6 2 0 1 3 0 | 0
Sl e RIS BE——

DD 963 6 2 2 0 0 2 | 0

DDG-2 36 31 L 3 2 0 lr 0 0
e ————————————————————————— 4 — *., e — — -y

DDG 31 24 14 0 4 5 | 1 0
SENEISEIREIIL: SR—— et i e f AR

DDG - 35 17 5 9 3 0 0 0
st i e e . =

DDG 37 30 22 4 4 0 Ol 0

S Epjenis SO PONS T e o] N =X [Tk |

FF-1037 7 6 0 0 1 0 0
S ST e oy el e p il == St i ————

FF-1040 20 13 3 4 0 I 0 4’ 0

FF 1052 32 27 0 4 } 1 0 0

FFG 1 22 15 0 4 < 9 - | 0

SSBN 66 a4 2 16 3 1 % 0
b — - — & ~—— 4 — — -— e — +- E—————

SSN 50 43 0 6 1 0 l 0

TOTAL 474 308 44 85 18 1S 6

% OF TOTAL 65.0 93 17.9 3.8 2.7 13
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TABLE 7 - FY76 CATEGORY COVERAGE
SHIP TYPE NUMBER NUMBER NUMBE R PERCENT
AND INFY 76 WITH WITHOUT WITH
CLASS CATEGORY DATA DATA DATA
06G-3 8 7 1 875
= -4 — ey
CG-10 1 0 1 0
- 4 + —
cG 16 19 | " 121
cG 26 23 22 ‘ 1 95 6
— - - + . SRR R =
el 1 6 , 0 100
| CGN9 | ) | 6 | | ) ]
CGN 35 1 1 ‘ 0 100
-_ ‘ . _—
CGN 36 1 1 l 0 100
P —— - —— - - - —q
DD 931 6 | 4 2 66 7
r—- + + S—
DD 933 10 } 10 ) 100
S e = === ‘k = - i+ it
DD 945 9 ‘ 9 0 100
— — - — - ~— _— 4
T_ DD 948 2 ' 2 + 0 100
SRS deeninr B S e +A.< =S S Ao e
DD 963 2 ‘ ‘ 0 100
L Sl g b B ! i Mt
DDG 2 31 ! 3 0 100
DDG 31 14 T 14 0 100
— - - . + . e — e
DDG 35 5 E 5 | 0 | 100
s - - + - e
DDG 37 22 ‘ 22 i 0 100
e - 4 - SIS
FF 1037 6 ; 3 ‘ . 500
R - —h 4 e
FF 1040 13 { 12 1 ; 923
S S & e i
FF 1052 27 27 0 | 100
R - + “+ -—
FFG 1 15 % 15 0 L 100
SSEN 44 34 10 12
b — - - — 4 — 4 S— SRR L S——
SSN 43 32 11 74.4
TOTAL 308 267 41 86.6
14
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TABLE 8 - SHIPALT NUMBERS WITH DATA

€G-3 cG-10 | ¢G-16 | cG-26 | cGN-9 [ CGN ';rir:(,n 36 | DD 931 | DD 933
NONE 1034 149 217
+ ‘
1038 175 238 | 3¢
1057 179 | 288 |
1062 181 | 208 | 384 t
4 + + .
113 T 183 | 322 | 07
' . + . .
1147 | 184 384 1085
SonoR (R S e + ‘. 4 . + .
1152 | 190 |
1185 192 |
_ L 5 b ORI S S | ¥ + . .
195 |
e = - 4 pe . -
206 ‘ e
s ‘+,, s T s e === & = + . .
218 ‘
242 .
3 ‘ 4+ + -
| b 971
s + + .
' 283
— -—— s - . - -
296
-t + 4+ +
S e S [
————— S —— 4 + + - + +
gag | ‘
v SR | AERCER (RSN . o -+ +
327 i
e + 4— - + + +
",:Y | ]
— t e —— + + + .
r i 337 |
= 1 iy s e | T I T
% - ~ 1‘ Ay ? l — 4+ t - + e |
377 i ‘ :
P —— + S — +— l - T - +— - -—74
L. I | 1 [ | L |




TABLE 8 (Continued)
DD-945 | DD- 948 | DD-963 | DDG 2 | DDG 31 | DDG 35 | DDG 37 | FF 1037 | FF 1040
175 1096 9 296 20 40 332 103 | 154
= - E i
176 1162 15 309 a2 a4 358 12 - | . 150 1
p———— 2 —— } — —+ ¢ - , 4
195 312 50 77 1005 134 | 180
p———+ + I —
217 327 55 137 1009 l | 203
p———— +—— i R —— ¢ + - —
226 330 59 141 1011 | | 232
<ty G (PRI R [ i o - ) : i : L ROl | ) [ e LR
240 333 63 1012 | {247
. —4 — —_— - - e E—— 1 . —rd
273 345 67 | [ 1014 | 261
296 355 1 80 | I 1015 | 274
———— — o~ ~-f‘L e —_— 4 — + |
355 } 389 st | | 1021 304
— _— - - —_— — _— . + — g
395 98 | l 1024 345
398 117 4 [ 1030 392
400 120 | j w31 | | 30
r_‘. s e TR ——=ENE =N )ﬁ
402 143 1035 ;
B s i e e
412 201 1048 L
IS -T-*~~— e e i e
425 ] T L R _l0s5 | s
433 1093
b 4 — —, e — —
446 1104 ;
TR R, o Sy £-2= W TR e |
453 1122
460 1123
—
463 | 1138
466 + | 1145 |
= -_— 4 1
467 | 1161 |
= e ,A_%_ ,,,,,,,, s 1
469 ‘ =
. e e e |
473 | l
e, " -
478 i’ |
BN IR T 2
496
4L- SNSI——— ——
551
———— —4— o —
564
571
574 %
—— e eeed
9051
R A = SR
16
"'{""—.—'_F‘vw T AT e R e T - —
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TABLE 8 (Continued)

FF 1052 | FFG1 SSBN SSN AOR AS LCC LPH LST
1 154 188 535 16 1119 605 278 31
—_— — —r — _—
5 158 199 560 33 1166 606 289 a1
R B ——— ¢ e = — 4 + P —
24 177 275 644 39 1203 620 320 53
— —J 4 - - 4 +— e
42 178 383 722 40 1262 621 321 54
53 237 386 790 68 1264 630 341 135
77 258 405 827 70 1265 634 388
—_— g — -y
78 264 409 852 A 1280 642 401
tian S SIS (SRR [ 4 . e —
80 275 419 1002 13 1288 643 | 436
— -4 — — — - - -
84 276 443 1042 147 1331 664 443
—_— - - -4 - — - - _—
87 300 444 1053 681 455
e - e P S ———
96 338 493 1176 684 | 458
101 345 507 1242 700 | s10 I
) -
114 354 890 1291 778 | 555
— +——
123 390 921 1299
RETVLY; (MO 1 | ]
172 410 924 1319 .
a | | ! '
182 927 1337 f
-+ - + + —y
200 931 1363 } +
206 975 1368 ‘
e = - —4 - -t -— s — -
235 1011 1457
= —4 - —e
238 1022 1458 ‘
e —_— + —— |
244 1054 1468 ‘
o ¢ 2 | R
294 1135 1475 |
295 1143 1480
- R — ——
328 1151 1481
——— —
348 nn 1482 f
B8 Al ol
378 1173 1486
383 1177 1561
S e TR
% 1185 1616
i 1196 1663
d
1273 1756 [
1342 1834
1376 1837
1443
1459
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TABLE 9 - SHIPALT NUMBERS WITHOUT DATA

SHIP TYPE FISCAL YEAR CATEGORY
AND ﬁ —a— "’ﬂr
CLASS 76 T 79 80 81
CG-3 9051 226
————— — .
410
SEPETNES —=l
s a17
4 ! ..
I 470
e m—— - SO e
y S N (RSP S AT PRSI M
CG-10 333 224 + 191 ;
e T
| 217 |
— T S +
‘ 219 | |
= L s e S
| | |
T =t -1
CG 16 1016 JL 181 | 1035 | |
1030 | 1017 ' 1040 ‘{> ﬂ |
1043 1039 f 1139 '
1049 1041 T 1151
= SHUEEn
1076 1077 + 1194
1085 1094 | I
1115 1124 L i
et — S——— o e tn———
1120 | 1233 1 J
126 | 1247 | i I
s e o iR i e e S TS
1145 1250 l 3
9050 1261 + L [
o Y s ENSTL I
S— - S| S — =
CG-26 201 265 I 180 199
S ) | SRR g L o
381 292 210
428 320
431 * a13
ar |
18
B TRV N Vs T R T e B T —




TABLE 9 (Continued)

SHIP TYPE FISCAL YEAR CATEGORY
AND -

CLASS 76 77 78 79 80 81
CGN -9 270

e e e L (e b— S SE———

285

289
291
292 |

\

293
294
314
321
325
361
369 I8
383
397

——

+1

CGN-35 20 110
116
184
207
272

9050

ey TR TR R

CGN-36

Ly

* W* agy TR % W T o e
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TABLE 9 (Continued)

SHIP TYPE FISCAL YEAR CATEGORY
AND - Pt e i N
CLASS 76 I 77 [ 78 79 I 80 ] 81
DD 931 248 j l 243 [ !
‘ . -4
303 | 1 250 1
) ! 4 + =]
' 64 :
- l l 26 ‘ + —dq
| { [S i
8 | b v | | 2]
: g 349 ~
. l‘ 4 I 4 4 —
‘ 354 ‘
g } | | ! I .
5 374 |
—— ¥ + 4 + + —
1 | 4255 ‘ j
‘ ‘ 451 | - |
. | | | 4 =
| [ | ‘
I 4 + Ssee; 8 =
DD 933 I 115 | 1230 |
— + — + -4 — + ——d
i i |
4 + 4 4 4 —
DD 945 jo2aq . ,
b T 4 ‘t + 4 =
. 92 | ‘ ‘
L | 155 | | [
Foatg |
- + 4 + + + il
i 37 ‘
® 4 It l 1! L RO TS
Foss | ! | | | SEEn R
DD 948 1081 25|
‘ 1151 |
- + + + e D
‘ ‘ | 1175 ‘
L = Ie 4 + i 4. + s——
| |
— 4 l + + S R S
DD 963 % § ) 1 > 1]
e ks SEGRRNES, | - I - S\ ST it p——
\ 10 22
SR k o RS 3 APER S
| | =

—— "———"—,_w P e el e

20




TABLE 9 (Continued)

SHIP TYPE
AND
CLASS

FISCAL YEAR CATEGORY

76

79

80 T 81

DDG 2

DDG-31

e s

DDG-35

83
87
155

DDG 37

+

Lol

e e L = ===

i

———t————1t +
PEORSOAL DR a6 | 38 —~
T T
S 144 104_“|
151 | {;7;
5 DY U AW

4—4_._—.—4:_*44_
| |
i
| | i
| | | |
— \

=) & —
—— e

- —
e —
— - —

— + —
- —q
+ SRR

N TR Y A gy e

il e
LI AL N | i
1220 | 1126 | |
| '1
21




TABLE 9 (Continued)

SHIP TYPE FISCAL YEAR CATEGORY
AND — —_ e ]
CLASS 76 77 I 78 ] 79 80 T 81
FF 1037 66 I [ 86 1
- —
72 l |
b— + - — =2
L 98 | ! I
SR | s | e A
FF 1040 97 b 266 . 234 @ | ‘ ]
IS l pe 4 4 -
| 278 | 293 | 1
TR, 4 é + s — S————
f | 298 377 |
Rt + 4 4 + e s s e
399 | |
b 5 + 4 S | o SReE————
| |
e [ P S | I o PN W oo s S
FF 1052 175 139° | !
——  — + i ) - —_ ___.+, —_—
L 236 t
[N 4 4 5 ! ]
‘ 296 '
AR ) L AR S
, 376 l \
G 1 T A
SRR e R | —
FFG-1 239 374 |
HEENN i SR o S 5 S O SR R —
266 396 k
b —— —— + — 4 e — — ———— —
5 283 397
4 — 4 — — i o el
400 |
Ln—
22
T SRR T STV N Ciige o e T “ 5 i e o ha i et e di b oo et e o




TABLE 9 (Continued)

SHIP TYPE FISCAL YEAR CATEGORY
AND Sl b ]
CLASS 76 77 78 79 I 80 I 81
SSBN 255 1170 542 962 l 986 | o
e e e S— -
456 1345 572 1430 | |
—_— —~ - - — 4 - — S—
979 | 603 4999 |
—_— + . S——
1146 930
_______ — v 4 + —
1205 1150
— —_ - + + —te
1272 1181
1370 1189
1375 1332
1436 1409 |
1487 { 1410
1420
S S i ! | o
142
S R et el N | gere e T 0l
1467
—— e R 4- —d
1469 ‘
= AR 4 12 + -
1476
— - m AT PR A
1478 |
|
SSN 579 B 740 | 858 i
705 1456 |
924 1483 ‘1
1278 1833 [
1445 1919 |
1461 1937 |
1485 L
1499
1501
1581
1766
23
T T T N R S T e TR SN P —r————




TABLE 10 - SHIPALT NUMBER AND DATA SOURCE CROSS-INDEX

TABLE 10a - CG-3 CLASS
SHIPALT PERA
NUMBER | (CRUDES)

357 X
445 X
d
461 X
475 X
492 X
499 X
503 X
=
TOTAL 7
TABLE 10b - CG-16 CLASS
SHIPALT] PERA
NUMBER |(CRUDES)
1034 X
1038 X
1057 X
062 X
113 X
1147 X
1162 X
1185 X
TOTAL 8

TABLE 10¢ - CG-26 CLASS
SHIPALT | PERA CG 29 CG 30 CG 31 CG 33
NUMBER [(CRUDES)] LBECH | LBECH | LBECH | LBECH
149 X X X
=R ‘,;4\_—.‘__———4
175 X X [
— A D W
179 X X X i X
181 X X X | X
e
183 X X | X —L- X
184 X T; X jw X _L X
: C AR Sl | LN
190 X X X , X
——— ————————— -
192 X | i
195 X
206 X X
218 X X X
242 X
-t 4 — —-—-‘l- —_ »v.l _—y
271 LR %7 X A“i_h,f X
283 X X ‘ X X
o e e | VRS T, [N R (N IR
L~?96 X ¢ X
=" & * N s =
321 X
(SO U | i »-i i - L‘ RN RN M|
323 ‘ X 1 X | ‘
ISR N (IS —" | L e == g
327 X 1 , i ,
e 4~ = (ERCEREE ) S
131 X 1 \
[ 33 % g
374 X_ | __l__—h <# Fa
377 ,___WL~_~EL4___ x_¥44Lu_h
TOTAL 6 12 17 9 8
24
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TABLE 10 (Continued)

TABLE 10d - CGN-9 CLASS TABLE 10e - CGN-35 CLASS
SHIPALT PERA SHIPALT PERA
NUMBER |(CRUDES) NUMBER [(CRUDES)

217 X 128 | X
238 X
288 X TOTAI 1
298 X
o
322 X
384 X
TOTAL 6
TABLE 10f - CGN-36 CLASS TABLE 10g - DD-931 CLASS
SHIPALT | PERA SHIPALT [ PERA
NUMBER |(CRUDES) NUMBER |(CRUDES)
23 X 286 X
315 X
P i
TOTAL 1 351 X
384 T X
TOTAL a
25




TABLE 10 (Continued)

TABLE 10h - DD-933 CLASS

SHIPALT| PERA DD 933 | DD 937 | DD 938 | DD 940 | DD 941
NUMBER [(CRUDES)| PHILA | CHASN | CHASN PHILA | NORVA
1041 X X X X
g_._IO,S,I sy ———ee S S ) e o —=l—— - —— x ———
1056 X X X X
L___', -~ 4 — - F . a -~+_,
1065 J l X
S 4 e v L i
1079 ' X
¥, - . = e
1085 X J X l X X
—— -4+ - — - — —eep— —
1112 X !
— l . — y -——  ——
1155 X X
b — - - — ST
1180 + X X
1196 X
Rasesicimns )- J»h ORI —~ -J»- i e KD
TOTAL ? 4 4 4 5 2
TABILE 10i - DD-945 CLASS FABLE 10j - DD=-948 CLASS
SHIPALT | PERA DD 945 | DD 946 SHIPALT | PERA
NUMBER [(CRUDES)| LBECH LBECH NUMBER [(CRUDES)
175 X 1096 X X
176 X X 1162 X
195 X X
217 X X X TOTAL 2
226 X X
240 X X
273 X X X IABLE 10k - DD-963 CLASS
296 X
i
355 X SHIPALT | PERA
NUMBER [(CRUDES)
9 X
TOTAL 5 6 6
15 X
TOTAL 2
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- X S6v
x X X X X x X X X 8Ly
it Iy ] g X ey
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X X X 0%y
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TABLE

10 (Continued)

TABLE 10m - DDG-31 CLASS
SHIPALT PERA DDG 3 DDG 32
NUMBER | (CRUDES)| LBECH LBECH

20 X X

4?2 X X

L S ——— »{»——-vg—-——-ﬁ——~—————1

50 X

——

55 X X

59 X

63 X X

|
67 e X X
80 X ! X X
~ et R, B
91 X | X l X
— 44— VVL —

08 O
—_—

o Iy X !

B i B i i it 7*.,4._“,1_._*

120 { X X

s b b 4

143 X

—d
201 X T-‘
SE— S
TOTAL 5 9 12
TABLE 10n ~ DDG-35 CLASS
SHIPALT PERA
NUMBER [(CRUDES)
40 X
44 X
77 X
—
137 X
141 X
TOTAL -

"‘”“T"’;-ﬂi. ———— g gy =3

TABLE 100 - DDG-37 CLASS
SHIPALT] PERA | DDG 37 | DDG 45
NUMBER | (CRUDES) PHILA PHILA

332 J X 1

358 e g

1005 T 3
1009 X [
1011 T X X
1012 L X
1014 ; X
S T e e—
1015 L X X
1021 l X X
1024 L X X
1030 i X
S S e 4
1031 L ‘ X
—— ———— 7+— —_— -y
1035 b
1048 X X
— S —
1055 )
1093 X
el
4 |
i RIS IR e et R
1122 X ;
o PE——
1123 Lo =
1136 X i
- -_%»..__ WNS— .
1145 X %
1161 ‘ X
B T SRR [ M
TOTAL 5 14 X
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TABLE 10 (Continued)

TABLE 10p - FF-1037 CLASS

SHIPALT PERA FF 1038
NUMBER [(CRUDES)| PHILA
103 X
—
112 X
——————1 e <
134 X
TOTAL 2 1

TABLE 10q - FF-1040 CLASS

SHIPALT PERA FF-1041 | FF 1047 | FF- 1049 | FF - 1050 | FF 1051
NUMBER [(CRUDES)] LBECH LBECH CHASN LBECH LBECH
154 X X
- $- } -—
159 X | X X
B D i | | oh
180 X X ] X I X
r—~ — + + . -
203 | X X | X f X
L 4 4 4 It a5
232 1 ] X | [
AR P RS ISR . SO
247 | | X ‘ X X
F— ——— + + . + - -— 4—1
261 \ X w X ‘ X T X
SISV - ‘ + + + S R———
274 X X X X J X
BT RS W S0 VL MR B I O
L_304 X ‘ X ' ‘ X
—~——p 1 + + 4- —
345 X ‘ ‘ —l
- TV ——— * 4 4 4 . S—
392 X | X \ X
k., S | | bl
L—395 X | l
SE— — 4 4 —
TOTAL 3 7 | s a 8 8
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TABLE 1

0 (Continued)

TABLE 10s - FFG-1 CLASS

SHIPALT PERA FFG-3 FFG-5 FFG 6
NUMBER | (CRUDES)| LBECH PHILA CHASN
154 X
158 X ;r X
el  EENENEEEEeE (S
177 X | X
O b + - 3
178 g X [ X
— 4 - - + + -
237 X ‘ {

— = - — l + —— »——l
258 A ' X
P -4 + + S
264 X I %
b 1 — — 4 — e — ey
275 X X X
276 i X X X

_— —— f — ) S "E—
300 X | X
~ - 1 4 —4 —
530 )( — + — ~+~ -——r——l
4
»————3—g~ —4— —_— . l — ﬁ* ------ —
354 X X | ‘
< A R N L NG IR (RS S
390 X l X
410 X X l
|
TOTAL 5 (- 7
o
£
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TABLE 10 (Continued)

TABLE 10t - SSBN TYPE

SHIPALT |SSBN 618[SSBN 620 SSBN 625 [SSBN 628 [SSBN 629 [SSBN 630 [SSBN 634
NUMBER | MARE PTSMH | PTSMH | PTSMH | PTSMH | PTSMH | PTSMH
188 X X X X X
_— e + { - ——— — e R e ———
199 | X X
215 | X i X X X X
383 X X X X X

386 | X X
405 X
409 X X X X
415 X X X X
443 X X X X
b 4+ $— )
Faaa X X X lf X
493 ] X X X X
b——— —— 4 — - -t
507 X X X |
T B W T T T R
L. 1 RO | S AN SRR T A N, N L
924 X X ‘
b - 4 ———————— -
927 X X X b X | x
931 } X X X X X i X
> - + - ——
975 X X X X L
1011 X X I x
il 4 SRR Sy 2 Eeil
1022 | X X X
1054 | X T_ ’ y e X X
- ———— —— —,,——————_— -y
X X X [ X
i X X N
— S S
1 X X X | X
X | X X % X
X X X B
i Wi ine '8
X X X X
- - T ——
sl AR X 8 X
1196 [ X X X | X
— = TES——— +- —+
1273 SR 03 b 12 X T N N
1342 i b X NN Iy
1376 X X X | x
_— e
L. L5 RSN B | | R ., 5
1459 X X X X
— — e S USRI E— — —
TOTAL 5 10 2 29 30 29 28
*PLUS PERA(SS) SCOPE
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ST, [ T PR R
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1 44°]

096
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9L9 NSS
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GL9 NSS
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vL{9 NSS
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ZL9 NSS 99 NSS £69°NSS

HWS1d
8€9 NSS
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G09 NSS

JHVYW
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TABLE

TABLE 10v - AOR TYPE

10 (Continued)

TAB

LE 10w = AS TYPE

SHIPALT | AOR 1 AOR 2 SHIPALT AS 34
NUMBER | LBECH PHILA NUMBER| CHASN
16 X X 1119 X

s FE—
33 | X 1166 X
e T R Eree e
39 X 1203 X
10 X [ X 1262 X
r e Lo ——
68 X 1264
b — + SRS —— - —d
L 70 L X 1265 X
S — B s SN =
7 X 1280 X
(_T,; -+ - 4 — — —t
3 X X 1288
S T A Rt o =
147 X 1331 p &

FTABLE 10x - LCC TYPE TABLE 10y = LPH TYPE TABLE 10z < LST TYPE
SHIPALT LCC-19 SHIPALT LPH-7 LPH 9 SHIPALT [ LST 1186
NUMBER | LBECH NUMBER| PHILA PHILA NUMBER| LBECH

605 X 278 X X 31 X
e — — —— .”—-..—J
606 E X 289 X X a1 X
T R T e b SO NERESEEEI WSS—
620 X 320 X 53 X

— -t
621 X 3Z1 X X 54 X
630 X 34 X X 135 X
SRR S |t
634 X 388 X X
642 X a1 X
643 X 436 X X
664 X 443 X
681 X 455 X
584 X 458 X X
701 X 510 X
778 X 555 X
34
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5. CONVERSION TO FUNCTIONAL SHOPS

The ship alteration data collected from the shipyards are given 1n
terms of man-hours 1in the production shops 1n each of the shipyards.
The structure of the shops 1s similar among the shipyards, but only rarely
are the shop functions identical. NAVSEA has developed a set of 1dealized,
or functional, shops which can be used to compare the work of the different
shipyards. This allows the real, or shipyard shop, data to be redistri-
buted i1nto common, or functional, shops. Comparisons can then be made on
a shop to shop basis.

5.1 MANPOWER ALLOCATION

In order to convert real shop data to functional shop data, the
manpower which 1s allocated to each functional shop task in each real
shop must be known. NAVSEA 07, which has cognizance of this area, pro-
vided the employment figures for each of the shipyards as of January 197o.
Functional shop numbers and titles are the same as the standard shop
numbers and titles given in Table 1. Real shop versus functional shop

manpower allocations for each shipyard are listed in Table 11.

5.2 CONVERSION FACTORS

The manpower allocations of Table 11 were used to develop a set
of transformation equations for the conversion from real to functional
shops. The factors used to develop the equations are given 1in Table
12. Each factor i1s the fraction of the real shop which contributes to
each functional shop. For example, 1n Table 12a functional shop 06 1s

composed of real shop 06 plus .112 times real shop 31.
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6. SHOP RATIOS

Shop ratios for the available data on major ship alterations are
listed i1n Table 13. When more than one estimate was avallable, the ratios
were averaged to get the overall ratio.
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