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ABSTRAC T

Various tasks conducted by ARJN C Research relating

to the development of guidelines in support of Ship’s Force

Overhaul Manage ment Systems for Navy destroyers are

described. Documents prepared and delivered under the

the study are referenced , and appropriate conclusions and

recommendations are presented.
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1
INTRODUCT ION

This report summarizes the efforts performed by AHINC Research Corporation

under Delivery Order 011 to Contract N00 140—74—D—0090 . The delivery order called

for the following tasks : (‘~

a. Task 1 — Acquire and analyze Ship ’s Force Overhaul Management

System (SFOMS) data summarfes~ 
A

b. Task 2 — Determine the adequacy of the acquired data. ~

c. Task 3 — From the analysis of the summarized data , develop basic

ship’s force jobs , key operations , and man—hour estimates for work

items typically included In ship’s force work packages~
’

d. Task 4 — Provide guidelines for identifying long—lead—time material to

support ship’s force works 
•

e. Task 5 — Acquire data and develop guidelines for better definition of
nonindustrial man-hour distribution and determination of industrial

man-hours available~ • •,I

f . Task 6 — Develop procedures for use of SFOMS data in overhaul

management.

Response of Hawaii , Inc. was subcontracted to provide support for Tasks 1
through 3.

Efforts performed , results achieved , and deliveries made under the delivery

order are described In Section 2; conclusions and recommendations from these tasks

are presented In Section 3.

1



2
• SUMMA RY OF TASK RESULT S

2 .1 TASK 1—ACQUIR E DATA

• Under Task 1, SFOMS data were acquired for 48 destroyers of the Atlantic and

Pacific Fleets. The data consisted of SFOMS status reports issued weekly during the

ship overhaul periods (see Figure 1). The data for East Coast ships were provided by

PERA(CRUDES) , and the West Coast Ships by R esponse of Hawaii.

There were no delivery requirements under Task 1.

• 2 .2 TASK 2 —  DETERMINE ADEQUACY OF DATA

The objective of Task 2 was to analyze the data acquired under Task 1 to deter-

mine if the data base was sufficient to proceed with the remaining tasks. It was

concluded that the data base was adequate for that purpose.

2.3 TASK 3 —  DEVELOP BASIC SHIP’S FORCE JOB GUIDELINE S

The objective of Task 3 was to develop , from the summarized data , a set of
• basic tasks to be performed by ship ’s force in implementing SFOMS. Ship ’s force job

planning guidelines were developed in the interrelated forms described below.

• 2. 3. 1 Ship Type Models

Data generated in prior West Coast overhaul s supported by Response of Hawaii

were used as a baseline for generating SFOMS standard models for ship types DD,

DDG, CG, FF , and FFG.

The format of these models is shown In Figure 2. The models were delive red

under separate cover.

2.3. 2 Guidelines for Scoping and Planning Ship’s Force Work

The models described in Section 2.3.1, together with a sampling of the SFOMS

data for East Coast ships, were used as a basis for development of a catalog of ship’

s2
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• force jobs. The resultant document , entitled Guidelines for Scoping and Planning

Ship’s Force (publication W5—1231-TNO1), was submitted under separate cover. That

• document presents a series of SFOMS “Planning Guidelines ” sheets (see Figu re 3),
with a separate sheet provided for each job. The guideline sheets are grouped into

appendixes , one for each work center category, as identified in Table 1. The informa-
tion fields included in the guideline sheets are discussed individuall y below.

a. Item No. (block 1) — Contains a file number uniquely identifying each item
in the appendix. This number is coded to identify the Work Breakdown

Structure (WBS) designation and a sequence number within the WBS

identification.

b. Title (block 21 — Contains both a long and short titl e for the item. The

long titl e is a full description of the item , without abbreviations . The
short title uses standard abbreviations and is included as an aid in com-
piling SFOMS input data sheets , where space constraints normally

prevail.

c. WBS (block 3) — Contains the WBS number that best classifies the item ,
as defined from NAVSHIPS 0900— 039—9010.

d. EIC (block 4) — Contains the Equipment Identification Code (ETC) that best

• categorizes the item , as defined in the EIC Master Index .

e. Originating Work Center (block 5) — Ident ifies the first two letters of the

work center that is ~iormally the originating one for the item. (It should
be noted that work center designations vary from ship to ship.)

f. flecurrency (block 6) — Identifies the frequency with which the item occurs

within destroyer ROH work packages. “Low” indicates that the item is
only seldom required as part of a ship ’s work package. “Medium ” indi-
cates that there is reasonable chance of occurrence. “High” indicates a

great probability that the Item will occur during a ship ’s ROH. The

estimates of frequency as contained In this block are based on a review of

prior ROH5 for a sampling of destroyers of all types.

• g. Applicable Ship Type (block 7) — Identifies the ship type(s) to which the
item Is known to apply, on the basis of experience.

5
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SFOMS PLANNING GUIDELINES
1. ITEM NO. 2. TITLE 3. ~VBS 4 . i:ic

Long: 5. f l i l iG . WK CNTH r,. n E CUIIB ENCY
Short:

7. APPLICABLE SHIP TYPE: 1)1) DDG_________ (‘G H’_________ FFG_________

• ~~. 9. MANPOWER GUIDELINES 10. SCHEDULE GU IDI :I IN I : s

KEY 01’ ACCOMPL ESTIMATED MANHOUR S CALENDAR W 1H’N WIJF’ N
• AVG. I L ~~ I (WFF’KS) START COM PLETE

11. MATERIA L GUIDELINES

12 . REMARKS

Figure 3. SFOMS Planning Guidelines
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TABLE 1. SUMMARY OF WORK CENTER ORGANIZATIONS
INCLUDED IN SFOMS SCOPING MANUA L

Typical Work Center Designations

Appendix Work Center Category Pacific Fleet Atlantic Fleet

A Fireroom EBO 1, EBO2 , EB14 EBOI , EBO2 , EB14

B Auxiliaries Division EAO1 , ERO 1 ERO4

C Repair Division ERO 1, ERO4 ERO 1
• D Electrical Division EEO1, EEO5 ER O2

E Engineroom EMO 1, EMO2 EMO 1, EMO2

F Radiomen OCO1 CCO1, OCO1

• G Electronics OEO1, 0E02 OEO1 , OE21

H Radarmen 0101, 0102 0101, 0102

I Navigation ONO1, NNO 1 ONO1, NNO1

J Signalmen OSO1 OSO1

K Supply SSO1, etc. SSO1, etc.

L Deck WAOI , WDO1, etc. WDO 1, WD2 1

M Gunnery WPOTI , WGO1 •. WGO1, ~VH2 1, etc.

N Missiles WMO1 , WSO1 WMO3, WSO 1, WSO3

h. Key OP (block 8) — The suggested key operations that best describe the job ,

for purposes of SFOMS management.

i. Manpower Guidelines (block 9) — Identifies:

1) Accomplishing Work Center — The one that would normally accom-

push the key operation. This work center will usually, though not
necessarily always, be the same as the one identified in block 5.

2) Average Estimated Manhours — The best available estimate of the
manpower required to perform the key operation. In most cases
this Is based on a review of similar types of jobs accomplished in

7
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past ROlls . In certain cases , however , the quantity shown is
basically an engineering estimate , without benefit of historical data.

• 3) Lower Limit  Estimated Manhours — The least time considered likely
* to be required for accomplishing the key operation. The value shown

is the lowest value observed from a sampling of SFOMS data.

4) Upper Limit Estimated Manhours — The longest time considered

likely to be required for accomplishing the key operation. The
estimate shown is the highest value observed from a sampling of

• SFOMS data.

j . Schedule Guidelines (block 10). Include:

1) Calendar time — Weeks need to accomplish the key operation , based
• 

• 
on a review of similar jobs for prior BOHs .

• 2) When Start — ROH quarter during which the key operation was started

in one or more of the prior ROHs sampled .

3) When Complete — Where appropriate , the milestone or key event by

which time key operation should be completed (e. g., “prior to LOE”) .

k. Material Guidelines (block 11) — Contains general statements regarding
material identification/ordering requirements applicable to the item.

1. Remarks (block 12) — Contains general statements, summarized tables of
estimating factors , etc., as considered appropriate to the planning of
each individual item. In cases where the quantity of supplemental guid-

• ance is voluminous, a supplement sheet is used .

2 t TASK 4 —  DEVELOP MATERIAL GUIDELINES

The obj ective of this task was to derive material guidelines for the set of ship ’s
force jobs defined In Task 3. This output appears in a manual , Guidelines for Mate-
rial Management in Support of Ship’s Force Work (publication W5-123 1-TNO2), pre-

pared and submitted under separate cover. The manual contains background informa-
tion concerning material management duties of ship’s force personnel prior to and
during ROH. The role of SFOMS in material management is stressed. The manual

• addresses the following key tasks accomplished by ship’s force during ROH planning:

a. Determining the material required for ship ’s force work .

8
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b. Ordering the material.

c. Preparing SFOMS d ata input sheets for the material .

The manual contains an app endix that tabulates , by work center , material-

ordering guidance appropriate to each applicable job defined in Task 3. The tables ir .

the app endix are not intended as an exhaustive listing of materials that must be

ordered , but rather a summary of material requirements and suggested sources of

• ordering data based on previous ROH experiences for destroyers.

2.5 TASK 5 —  DEVELOP IMPROVED GUTDELINES FOR
MANPOWER BUDGET PREPARATION

The objective of Task 5 was to acquire and summarize supplemental data to

support better definition of the nonindustrial portion (I . e., leave , training, etc.) of

• ROH management. The task was accomplished through review, summary, and analy-
• sis of historical SFOMS data for East Coast ships. The guidelines were consolidated

in a manual , Guidelines for Estimating Ship’s Force Non-Industrial Manpower Require-

ments During ROH (publication W5-123 1-TNO3), which was submitted under separate

cover. This manual outlines a procedure for estimating and computing nonindustrial

requirements by completing the planning sheet shown in Figure 4. The procedure com-

prises the six steps described below. The circled numbers (e. g., ®) in Figure 4

identify the specific blocks of information associated with each step.

a. Step 1 — Fill in ship name and hull number, work center , and date.

b. Step 2 — Identify each week (e. g., February 1, February 8, etc.),

• starting with the first and ending with the last week of the ROH .

c. Step 3 — Compute and record in line 27 the number of man-hours

assigned for each week of the ROH. This is determined by multiplying

the number of men assigned to the work center by the number of

normal working hours in that week (i. e., exclusive of holidays) . For

example , if there are 10 men assigned to a work center , four work

days in the week, and seven work hours per day, the number of man-

hours available is 280. Appendix G of the manual identifies the normal

number of workdays for each calendar week through 1980.

d. Step 4 — Estimate the number of man—hours required for each non-

industrial function. This quantity is based on the percentage of total
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• manpower expected to be assigned for each f unc t ion (luring each week.

The guidelines contained in Appendixes A through E of the manual p rovide

assistance in formulating these estimates. Figure 5 illustrates the format

- • of these guidelines.
- 1.~ •

e. Step 5 — Add the man—hours computed for lines 1 through 25 , and enter the

total nonindustrial manpower requirements in line 26.

- f. Step 6 — Subtract line 26 from line 27 to determine the number of productive

• manhours available during each week of the ROH.

In addition to the procedure and appendixes described above , the manual con-

tains application guidance pertaining to each of the nonindustrial functions listed in

• Figure 5.

• 2 ,6  TASK 6 —  DEVELOP IMPROVED INSTRUCTIONS FOR UTILIZING
SFO MS [N OVERHAUL MANAGEMENT

-
‘ The objectives of Task 6 were to develop improved guidance for using SFOMS

outputs in the management of ship overhaul , and for updating SFOMS guidance on a

dynamic basis. Results of this task appear in the manual , Guidelines for Utilizing

SFOMS Data During ROH Implementation (publication W5-1.231-TNO4), which was sub-

mitted under separate cover.

The manual presents guidelines for using SFOMS output data for both routine and

specialized applications. Examples of routine applications are workload forecasting,

performance measurement, and production control. Special applications that can be

F ‘ supported by SFOMS, although usually on an optional basis , include tender work and

nonindustrial activities such as personnel leave and training.

.1
1 11
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SFOMS ESTIMAT ING G UIDE LINES FOR
NONINDUSTRIA L FUNCTIONS

Type(s) of Ship 
__________ 

Work Center(s) 
_________

Percentage (‘ -~) of Assigned Manpower

• .“ Function Average Lower tjpper

1. Leave

• ~~• 2. Military Watches
3. Fire Watches
4. Training_(On-board) 

__________ __________

5. Compartment Cleanin g
6. Food Preparation 

___________ __________

7. Administration
• 8. Supply Office/Storerooms
• 9. SOA P Team

10. SupervIsion
11. Personal Services
12. Working Parties

• 13. PMS/PMD O
14. School (Off-ship)
15. Cleanup (General)
16. Sick Bay (Hospitalmen)
17. Trouble Calls
18. Special Liberty
19. Mess Cooks
20. Offices (Ships/Post/Disbursing)

• 21. Laundry/Ship s Store/Barber Shop* 
___________ __________ __________

22. Duty Driver
23. Shore Patrol/Brig
24.
25.

TOTA L

Remark 8:

*Ships Serv icemen funct ions.

Figure 5. SFOMS Estimating Guidelines for Nonindustrial Functions

12
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3
CONCLUSION S AND RECOMMENDATION S

The following conclusions and recommendations relate to the implementation of

the guidelines and procedures submitted under the delivery order.

• 3.1 AUTOMATION OF NONINDUSTR IAL WORK PLANNING SHEETS

PERA (CRUDES) has noted that the statistical guidance resulting from Task 5 can
be programmed so that planning sheets can be generated using ADP techniques. That
Navy activi ty has also suggested that manpower estimates be initiall y generated using

- . basic data , such as number of personnel assigned each work center; and fo rmatted in
• a manner that will accommodate changes or refinements by ship ’s force based on

command policy or other unique considerations. ABINC Research concurs in this
-

• approach , and offers the following related suggestions:

a. The specific set of nonindustrial functions upon which the Task 5 guide-
lines are based should be reviewed to ensure that they include all such

functions considered significant. Any resulting changes to the listing of
functions should be established prior to programming.

b. The statistical averages should be reviewed by the appropriate TYCOMs

• to ensure that they are consistent with future management objectives.

3.2 JOB GUIDELINES

The job guidelines developed under Task 3 are presented in two different but

compatibl e formats:

a. By ship type (ship type models)

• b. By work center (catalog of jobs)

The former format has the advantage that it is easily revised and updated.
Additional advantages are that the models are particularly usefu l as tools for schedul-

I ing specific overhauls for specific ships. The limitation of this fo rmat Is that the data
is uniquely constructed to each type of ship, and hence does not accommodate a

I
1 13
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carryover of historical experience from type to type. An additional l imitation Is tha t

the format is uni que to one par t icular  SFOMS app lication.

The latter fo rmat has the advantage of a broader data base and increases the

I -• degree of standardization for the key (lain elements of SFOMS. In addition , the latter
1~

format all ows inclusion of additional planning guidance (e. g. , WBS, EIC , plain or
- abbreviated language, identification of jobs , material guidelines , and other subjective

• 
~- guidance as may be appropriate to each job) . Thi s approach enables a broadened

statistical data base and permits the carryover of historical data from one ship type
• to another.

It is recommended that  the catalog of ohs he updated on an annual basis in its

present format.

3.3 UPDATING JOB GU I I ) E L IN E S

The guidelines produced under Task 3 basically reflect existing practices
relative to scoping and estimating of jobs. In this regard it is noted that , for the most
part , jobs have been limited in the past to the definition of a singl e key operation.

The effectiveness of this practice is debatable. Consequently it is recommended that
the key operations defined in the Task 3 guidelines be validated in consideration of the
management objectives underlying SFOMS. The gu ideline sheets can be refined ,
(i. e., consolidated or further broken out) if desired in consideration of those

objectives.

3.4 AUTOMATIN G JOB GUIDELINES

- The reduction of the burden on ship ’s force in establishing SFOMS data inputs is

a significant obj ective. Consistent with this objective, it is recommended that use of
• guidelines to generate initial/ba seline output reports, rather than through manual

generation of input sheets (iii much the same manner as was discussed relative to non-

industrial planning) be considered. In the interim it is recommended that the catalog

- 
of items and the statistical base for the estimates be expanded through the annual
update program recommended in Section 3. 2.
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