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S ABSTRACT

Tasks conducted by A RINC Research Corporation under
a nonpersonal engineering services contract with the Corn-

S - mander , Service Force Pacific , are described. Seventeen
- major tasks were conducted during the contract period ,

which extended from May 1971 through January 1973. Sup—

• port was provided COMSE RV PAC in the development of
maintenance management improvement techniques for
SE RV PAC ships.

t tot
t~r i’e Sect’°~’ VI‘ ms 
~ ti Section

Ot

11tt~1~
N
~~~~~~~M.

- iii/iv

-~~ •—  ~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~ ~~~~~-



S D06—0 1— 1— 12 12

CONTENTS

1. INTRODUCTION AND SUMMARY 1-1

2. TASK 1: PREPARE/VALIDATE EIC DIAGRAMS 2-1 -

2. 1 Task Description 2— 1
2.2 Task Resul ts 2—2

2. 2. 1 Subtask 1. 1 — Prepare SSDI for AO-143 Class Ships    2-2
2. 2. 2 Subtask 1.2 — Prepare SSDI for AOE-1 Class Ships     2-2
2. 2.3 Subtask 1.3 — Prepare SSDI for ATF Class Ships -   2-2
2.2.4 Subtask 1.4 — Support SDA System Development 2-3
2. 2. 5 Subtask 1. 5 — Develop General Ship Class EIC System

• Staging Diagrams 2-3
2.2. 6 Subtask 1.6 — Develop Concepts for Common Language

Accounting 2— 3

• 3. TASKS 2 and 4: DEVELOP PROCEDURE S AND TECHNIQUES FOR
PE R FORMING INVEN TORY 3-1

3.1 Task Description 3— 1
3. 2 Task Results 3— 1

3. 2. 1 Subtask 2. 1 — Assess Data Sources for Ship Inventory/ S
Validation in Support of SDA 3-1

3. 2. 2 Subtask 2. 2 — Select Data Base for Performing
Inventory/Validation 3-3

3.2.3 Subtask 2.3 — Prepare Procedure for Ship Validation
Using Selected Data Base 3—3

3.2.4 Subtask 2.4 — Develop Procedures and Documentation for
Validation of USS PONCHATOULA (AO-148) 3-3

3. 2. 5 Subtask 2.5 — Develop Procedures and Documentation for
Validation of USS HENRY B. WILSON (DDG-7) 3-4

3. 2. 6 Subtask 2.6 — Assist with Development of Integrated Plan
of Action for Ship Validation 3—5

4. TASK 3: ASSIST IN INVENTORY OF SELECTED SHIP 4-1
4.1 Task Description 4—1
4. 2 Task Results 4-1

5. TASKS 5 AND 6: DEVE LOP METHODOLOGY AND PROCEDURES FOR
DETERMINING EQUIPMENT OVERHAUL WORK REQUIREMENTS . . . 5-1
5. 1 Description of Tasks 5-1
5.2 Results of Tasks 5—1

V 

-- ~~~~~~~~~——-~ S



~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

D06— 01— 1— 1212

6. TASKS 7 AND 8: DEVELOP METhODS, PR OCEDURES , AND
INSTRUCTIONS FOR PRE-OVERHAUL MATERIA L INSPECTIONS . . . 6—i
6. 1 Description of Tasks 6— 1
6. 2 Summary of Task Results 6— 1

6.2 .1 Subtasks 7.1, 7.2 , and 7.3—Develop Procedures for
Pre—Overhaul Material Inspections 6— i

6.2.2 Subtask 7.4 — Develop Procedures for Pre—Ove rhaul
Inspections 6—1

6. 2.3 Subtask 7.5 — Assist Pre-Overhaul Inspection Teams
with Inspection of AO-143 Class Ship 6-2

7. TASKS 9 AND 10: DEVE LOP PROCEDURES FOR DETERMINING AND
RECORDING POST-OVERHAUL MA TERIAL CONDITION 7-i
7. 1 Desc ription of Tasks 7— i
7.2  Results of Tasks 7— i

8. TASK ii: DEVELOP METhODOLODY FOR PREPARING EQUIPMENT
OVE RHAUL SPECIFICATIONS 8— i
8. 1 Descrip tion of Task 8—i
8.2 Task Results 8— i

8.2. 1 Subtask ii. 1 — Identify Data Sources for Preparing EOS’s - 8—i
8.2. 2 Subtask 11. 2 — Develop Methods and Rationale for

Preparing EOS’s 8—2
8.2.3 Subtask 11.3—Develop Format 8-2
8.2.4 Subtask 11.4 — Develop Approach for Assessing Alternative

Me thods of Supplying Replacement Parts 8-3

9. TASKS 12 AND 13; DEVE LOP EQUIPMENT OVERHAUL SPECIFICATIONS
AND AN INSTRUCTION FOR PREPARATION OF EOS’S 9-i
9. 1 DescrIption of Task 9-i
9.2 Task Results 9-i

9.2. 1 Subtask 12. 1 — Develop Prototype Equipment
Overhaul Specification 9—i

9. 2. 2 Subtask 12. 2 — Prepare Instruction or Guide for
Preparation of EOS’s 9-1

9. 2.3 Subtask 12. 3 — Prepare Additional EOS’s 9—i

10. TASK 14: PREPARE OVERHAUL CYCLE PLA NNING LOGIC NETWORK . 10-i
10. 1 Description of Task 10— 1
10.2 Task Results 10—i

ii. TASKS i5 AND 16: PR E PAR E DOCUMENTS DESCRIBING COMSERVPAC
MAINTENANCE MANAGEMENT POLICIES AND PROCEDURES . .  . li-i
ii. 1 Description of Tasks li—i
11.2 Task Results 11—i

11. 2. 1 Subtask 15. 1 — Assist COMSERVPAC In Preparing a
Maintenance Management Maste r Plan li—i

Ii. 2. 2 Subtask 15. 2 — Prepare Instructions and Procedures in
Support of COMSERVPA C Maintenanc e Mana gement
Master Plan 11—1

vi

S. ~~ ~~ S S S ~~~ -~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- S -- ~~~~~~~~~ ~~~~~~~~~~~~~~~ 
V S --

I
1. D06—01— 1— 1212

APPENDIX A: PE RA PROGRAM TASK PLANS,
CONTRACT N00604-71-C-0431 A-i S

APPENDIX B: SUMMARY OF PRINCIPA L DATA ITEMS SUBMITTED   B—i S

- APPENDIX C: SU MMA RY OF TRIPS C—i

APPEND IX D: PROPOSED PLAN FOR EVA LUATING ALTERNA TIVE
METHODS OF ORDE RING RE PLACEMENT PARTS .    D—1

vii

— 
- —~~~~ --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S-~—~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ - S ~



r ~~~~5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S

D06— 01—1—1212

ILLUSTRATION S AND TABLE S S

Figure

2-1 AO-i43 Class EIC Ship system Diagram , Summary
Diagram 2-5

2—2 Example of System Diagrams Included in SSIM 2-7
2-3 Example of Line Diagrams Included in SSD I 2-7

2-4 Properties, Characteristics , and Uses of SSDI 2—8
2-4A SSDI Diagram for AOE-1 Propulsion System (Example 1) .   2-9
2-4B SSDI Diagram for AOE- 1 Propulsion System (Examp le 2) .  - 2 — b

S 2-4C SSDI Diagram for AOE- 1 Propulsion System (Example 3) .  - 2-11
3-1 E xample of Completed Worksheet 3-6
3-2 Examp le of Validation Worksheet 3-7
3-3 Service Application Code (SAC) Worksheet , Validation Control

Center 3-8
3-4 Summary Worksheet (EIC), Validation Control Center - .   3-9
3—5 Work Center Validation Progress Status Sheet 3-10
3-6 Work Center Validation Status Tracking Chart 3—il
3-7 Ship Validation Progress Status Sheet 3-12
3-8 Ship Valid ation Status Tracking Chart 3-13

10-1 COMSERVPAC Overhaul Planning, General Task Chart - .   10-3

Table 
S

1-1 Summary of Tasks 1-2
4-1 Summary of USS PONCHATOULA Validation Results 4-2

10-1 Index of Tasks , COMSERVPA C Overhaul Planning 10-5
11-1 Contents , COMSERVPA C Overhaul and Maintenance Guide . . - 11-3

v iii



D06—0 i—1—121 2

1
INT RODUCTION AND SUMMARY

This report summarizes the efforts performed by ARINC Research Corporation S
under Contract N00604-71-C-043 1 during the period May 1971 through January 1973.
The Corpora tion provided nonpersonal engineering services to the Commander , Service
Force Pacific and Comm ander , Pearl Harbo r Naval Shipyard , under the following tasks:

Task Title

1 Prepare/V alidate Equipment Identification Code (EIC)
Diagram s

2 Develop Procedures and Techniques for Performing
Inventories

3 Assi st in Conduct of Inventory of Selected Ship
4 Develop Equipment Data Elements
5 Develop Methodology for Equipment Overhaul Determination
6 Develop Overhaul Cycle , Test and Inspection P rocedures S

7 Develop Methods, Procedures , and Instructions for
Pre-Overhaul Material Inspections

8 Assist in Conducting Pre—Overhaul Material Inspection S

9 Develop Methods , Procedure s, and Instructions for Post—
Overhaul Material Inspections

10 Assist in Conducting Post—Overhaul Material Inspections
ii Develop Methodology for Preparing Equipment Overhaul

Specifications
12 Develop Instruction s for Preparing Equipment Overhaul

Specifications
13 Prepare Equipment Overhaul Specification for Selected

Equipments
14 Prepare CPM Networks for ATF—Class Ships
15 Prepare Maintenance Management Plan of Action
16 Prepare SE RVPAC Maintenance Instruction Manual
17 Engineering Follow—up Status Reporting and Visual Aids

Each task was performed under the direction and guidance of COMSERVPAC
and Pearl Harbor Naval Shipyard , and was accomplished in accordance with individual
task plans. These plans were updated throughout the period of performance based on
gu idance received . In som e instances , certain of the tasks were combined for pur-
poses of planning and cost—effectiv e accomplishment. Tabl e 1-1 shows the manner in
which the tasks were combined , and the section of this report in which task results
are discussed.

i— i
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_ _ _ _ _ _ _ _ _  

TABLE 1-1. SUM MARY OF TASKS 
_ _ _ _ _ _ _ _ _ _

Ref. Section
Task(s) Task Plan Title/Last Rev . /Date of this Report

1 Prepare/Validate EIC Diagrams , Rev . C, 2
15 June 1972

2 & 4 Develop Procedures and Techniques for 3
Performing Inventories , Rev . B, 12 June 1972

3 Assist in Conduct of Inventory of Selected 4
Ship , Rev . A , 10 March 1972

5 & 6 Develop Methodol ogy and Procedure s for 5
Determining Overhaul Work Requirements
for Selected Ships , Rev. A , 23 June i972

7 & 8 Develop Methods , Proced ures , Instructions for 6
Pre—Overhaul Material Inspections , Rev. B ,

• 23 June 1972

9 & 10 Develop Procedure s for Determining and 7
Recording Post—Overhaul Material Condition ,
Rev . A , 23 June 1972

S ii Develop Methodology for Preparing Equipment 8
S and Overhaul Specifications , Rev. A ,

23 June 1972

12 & 13 Develop Equipment Overhaul Specification (EOS) 9
and an Instruction for Preparation of EOS’s,
Rev. A , 23 June 1972

14 Prepare Overhaul Cycle Planning Logic Network , 10
23 June 1972

15 & 16 Prepare Documents Describing COMSE RV PAC 11
Maintenance Management Policies and Procedures ,

- 23 Jun e 1972

17 Engineering Follow—Up, Status Reporting and —

Visual Aids (no task pl an required for this task)

1—2 
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2
TASK 1: PRE PARE /\~AL IDATE EIC DIAGRA MS

2 .1 TASK DESCRIPTION

The objective of this task was to develop methods for depicting or describing
ship systems and equipments in a manner that will provide a universal fram e of refer-
ence for all maintenance and related activities , such as:

a. Perform ance by ship ’s force personnel of pre—overhaul , post—overhaul ,
and other material inspections;

b. Grouping of work requests by planning and estimating personnel ;

c. In~entorying of shipboard equipment .

This task comprised the fol lowing subtasks:

• Subtask 1. 1 — Prepare a Ship Systems Definition and Index (SSDI) for
AO-143 class ships. Use as a baseline the EIC-structured system
diagram s ( staging diagrams) for AO— 143 class ships prepared by the
Pearl Harbor Naval Shipyard. The SSDI will be a book of EIC-
st ructured system diagram s supplemented with narrative and graphic
description s defining the ship systems.

• Subtask 1.2 — Prepare an SSOI for AOE— 1 class ships.

• Subtask 1.3 — Prepare an SSIM for AT F—class ships .

• Subtask 1. 4 — Support Source Data Automation (SDA ) system
developmen t.

• Subtask 1. 5 — Develop a book of ELC—structured system diagram s
generally applicable to any Nav y ship . This book will contain only

S the EIC-structured fram ework , with blocks including the EIC and
S appropriate noun name , and will not contain narrativ e and graphic

description s of the system s or work center assignments . Equip —
rrents contained in subsystems will be listed where appropriate.

• Subtask 1. 6 — Review the EIC Index and related listings , such as the
S BuShips Consolidated Index. Determine inconsistencies and

anomolies in logic and structure of the EIC Index. Develop proposed
changes to the EIC Index that would provide consistent logic between
the variou s system s with respect to system and equipment breakout .

2—1

_ _ _ _ _ _ _ _ _ _ _ _  5 55—--
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2.2 TASK RESULTS

2.2 . 1 Subtask 1. 1— Prepare SSDI for AO— 143 Class Ships

ARIN C Research prepared an SSDI for AO— i43 class ships and submitted it in
April 1972 as Technical Note W2-D06-TNO1 . The SSDI consists of a set of diagram s
to the subsystem level depicted in Figure 2— 1.

The basic structure of an SSDI diagram is illustrated in Figure 2—2 . As illus-
trated , each block (individ ual subsystem/equipment) in the diagram includes:

a. A narrativ e definition of the subsystem/equipment boundaries (in terms
of both what is and is not incl uded).

b. A listing of the work center(s) responsible for maintenance of associated
equipment.

c. A listing of key maintenance items.

Line diagrams , as shown in Figure 2-3, were prepared for subsystems/
equipments where considered necessary to supplement the EIC system diagrams.
These diagram s depict system/equipment boundaries and show physical interfaces
with other system/equipment blocks.

The SSDI is designed to provide a variety of uses. For exam ple, the diagram s
and supporting narrativ e identify all systems — but only those systems — included in
an individual ship class (in this case the AO— 143). Hence they provide a basic frame-
work for performing inventory . In addi tion the diagram s identify system boundaries
and interfaces , making them useful for planning repairs and alterations , training
shipboard personnel in operation and maintenance , and perfo rming numerous other
vital functions. Characteristics and uses of SSDI’ s are detailed in AR ThTC Research
publica tion W2—D06-TN O 1 (March 1972) and summarized in Figure 2—4 .

The AO— 143 class SSDI was developed as a prototype document to guide the
S development of similar SSDI’s for othe r classes of ships.

2 .2 .2  Subtask 1.2 — Prepare SSDI for AOE- 1 Class Ships

An SSDI was prepa red for the USS SACRAME NTO (AOE-i) and submitted in
Ma rch 1973 as Technical Note W3-D06-TNO3 . The AOE-l SSDI was based on the
concept and format previously developed for the AO-143. In addition , the propulsion
system presentation was modified to portray functional flows , controls , and operations;
and pressure and tempe rature monitoring points. Examples of this presentation are
shown in Figures 2-4A through 2-4C.

2 .2 .3  Subtask 1.3 — Prepare SSDI for ATF Class Ships

An SSDI applicable to all SERVPAC ships of the ATF-96 class was prepared and
submitted in August 1972 as Technical Note W2—D0 6-TNO5. The ATF—96 class SSDI
was prepared according to the concepts and format previously developed for the
AO— 143 class.

_ _ _ _ _ _ _  

2-2
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2 .2 .4  Subtask 1.4 — Support SDA System Development

ARINC Research participated in studies and system design efforts related to the
developm ent , testing, and evaluation of the 3M Sou rce Data Automation System in
SERVPAC ships . Effort under the subtask included the assessment of system design
alternatives , evaluation of candidate hardware , analysis of field test results , and
performance of various tradeoff analyses. Results of this subtask were summarized
in a report submitted to COMSE RV PA C in January 1972.

2.2.5 Sut~task 1. 5 — Develop General Ship Class EIC System Staging Diagrams

ARIN C Research prepared a set of staging diagram s having general applicability S

to all Navy ships . These diagram s, submitted in January 1973 as Technical Note 
SW2— D06—TN O2 , serve as an index in EIC staging format for all systems and equipments

installed in Navy ships , and identify the key maintenance items within each EIC .

2 .2.6 Subtask 1.6 — Develop Concepts for Common Language Accounting

ARIN C Research eval uated two configuration— accounting methods, the EIC and
Work Breakdown Structure (WBS), and developed a recommended approach for merging
the two methods to achieve a common—l anguage configuration accounting system. S

Resul ts of these studies were submitted in January 1973 as Technical Note W2—D06 —TN O6 . S

S 2—3 /2—4
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Figure 2-2. Example of System Diagrams Included in SSDI
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Figure 2-3. Example of Line Diag rams Included in SSD I
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3
TASKS 2 AND 4: DEVELO P PROCEDURES AND

TECHNIQUE S FOR PERFORMING INVENTORY S

3.1 TASK DESCRIPTION

The combi ned objective of Tasks 2 and 4 was to provide p rocedures , complete
with required form s, fo r conducting inventories of ship equipments . Prime con-
side ration was given to supporting the implementation of the Source Data Automation
system . This task included the following subtasks:

• Subtask 2. 1 — Identify , investigate , and assess alte rnative data sources
for perform ing ship inventory or validation in support of Source Data
Automation development .

• Subtask 2.2 — Select a data base for performing ship inventory validation .

• Subtask 2. 3 — Prepare procedures for perform ing ship validation using
the selected data base .

• Subtask 2.4 — Develop procedures and documentation for validation of
equipment on the USS PONCHATOU LA (AO-148), using the Ship ’s Parts
Control Center (SPCC) COSAL validation aids as the baseline .

• Subtask 2. 5 — Develop procedures and documentation for validation of
equi pment on the USS HENRY B. WILSON (DDG-7), using PERA (AAW )
and NSMSE S data as the baseline.

• Subtask 2. 6 — Assist in development of an integrated plan of action for
Navy-wide validation of ships.

3.2 TASK RESULTS

3.2. 1 Subtask 2. 1 — Assess Data Sources for Ship Inventory/V alidation in
Support of SDA

Existing data bases were reviewed to determine the extent to which they provide
the data elements required for implementation of the Source Data Automation system.
The major design characteristics and object ives of SDA impacting on the data require-
ments Included the following :

a. Plastic Card Applicability . Under the SDA concept , a separate plastic card
was to be prepared for each shipboard item or group of Items considered
significant from the standpoint of maintenance management. Al though
“significant” is to a large degree subjective , the general criterion was that
a plastic card be prepared for each item or group of item s for which a
separate maintenance data form (OPNAV 4790. 2K) is generated under the
3M program . Specific criteria for identifying the level at which plastic
card s should be prepared is given In a COMSERV PA C pape r entitled ,

3—1
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“Instruction s for Determining SDA Card Requ irements ” . That paper
provides guidelines for the selection of items for which plastic cards S

should be made. Hence , the review and investigation of existing data
bases took into consideration the manner and degree to which they S

included all significant maintenance items , and the level of complexity
to which the equipment was identified.

b. Plastic Card Content. The SDA system design requires that the fol lowing
data elements be embossed on the plastic cards:

1) Noun name (no more than 27 characters)

2) Abbreviated noun name (no more than 16 characte rs)

3) Equipment Identification Code

4) CID/AEL/RIC

5) Serial number

6) Location on ship

7) Work Center responsible for maintenance

Several existing data bases were reviewed and investigated , including: 
S

a. Staging diagram s (as prepared under Task 1 of this contract)

b. List of Effective Pages (LOEP) , 3M Planned Maintenance Subsystem (PMS) S

c. Current Ships Maintenance Project (CSMP)

d. Coordinated Ships Allowance List ( COSAL)

These reviews led to the following conclusions:

a. No existing data file explicitly and exhaustively identifies EIC ’s for specific
equipment items. The refore in building the data base for SDA implementa-
tion it would be necessary to generate EIC ’s for equipment items.

b. While neither the LOE P nor the COSAL completely contain all items that
should be covered by plastic cards, both of these data sources constituted
a substantial inventory of shipboard equipm ent. Hence , ei ther the LOE P
or the COSAL represents a reasonable starting point for building the
required SDA data base.

c. Staging diagrams could be used for determining the EIC for known equip— S

ments , or for identif ying items not included in the LOEP or COSAL.

d. The nomenclature used by existing data bases for identifying equipments
usually contain more than 16 characters . In building the SDA data base ,
therefore , noun names would have to be shortened to satisfy the SDA
system requirements.

3—2 
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3.2 .2  Subtask 2.2 — Select Data Base for Performing Inventory/Validation

ARINC Research participated in workshops conducted to explore possible
approaches and methods of performing equipment validation in support of SDA . Two
data bases , LOEP and COSAL , were selected as candidate baselines.

Previous efforts involved the use of the LOEP as the basis for shipboard valida-
tion . Pil ot validation program s conducted on several SERV PA C ships led to the con-
clusions that LOEP would be a satisfactory data base , bu t that the validation require-
ments for SDA could be integrated with the requirements for periodic COSAL validation.
Consequently, later efforts under this task were based on using COSAL as the data base.

3.2.3 Subtask 2.3 — Prepare Procedure for Ship Validation Using Selected S

Data Base

Prepared and submitted under this subtask was the Work Cente r Guide for
Accompli shment of Shipboard Equipment Validation in Support of Source Data Autom a-
tion System. This document describes the process of collecting the data required for
SDA implementation , where the LOE P is used as the initial data base. Under this
procedure, two steps are involved:

a. Ship’s force locates and records the EIC for each item contained in the
S ship ’s LOEP . EIC ’s are located through a review of the ship staging

diagrams or the EIC Master Index. The data recorded by ship’s force
are processed and printed on worksheets, which are then returned to
the ship.

b. Ship’s force conducts a walk—through inspection of spaces and , using the
Ship Systems Definition and Index as a guide, identifies the additional
items to be covered under the SDA system. Figure 3-1 illustrates the
product of this step.

In addition to the above procedure, another validation method utilizing COSAL as
the initial data baseline was developed. This method, developed specifically for pilot

S . validation programs for the USS PONCHATOULA (AO-148) and the USS HENRY B.
WILSON (DDG-7) , is summari zed In Sections 3.2.4 and 3 .2 .5  herein. Both validation

S 

Inethod3 are presented in detail in the report entitled Equipment Validation Material
Prepared Under Tasks 2, 3 and 4 of Contract N00604-71-C-0431, submitted in
August 1972.

3. 2.4 Subtask 2.4 — Develop Procedure s and Documentation for Validation of
USS PONCHATOULA (AO-148)

a. Instructions for Preparation of Validation Aids (Manual Method)

b. Instructions for Pre—Validation Organization of Validation Data and
Control Forms

c. Instructions for Operation of Validation Control Center

S d. Instructions for Work Center Validation

3—3
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The nature and use of these instructions is discussed below .

3.2. 4. 1 Instructions for Preparation of Validation Aids

This document provides step-by-step guidance for preparing a set of validation
worksheets for each component/equipment in the ship ’s COSAL. Figu re 3—1 is a
sample of the worksheet produced from the specified procedure.

3.2. 4.2 Instructions for Pre —V alidation Organization of Validation Data and
Control Forms

This document provides instructions and guidance for 1) organizing Valida tion
Control Center working files and 2) filling out the form s necessary for coordinating
and monitoring the validation process. The document lists required materials and
provides step—by—step procedure s for preparing validation control form s, incl ud ing:

a. Service Application Code (SAC) Worksheet —Validation Control Center
(Figure 3—3)

b. Summary Worksheet (EIC) —Validation Control Center (Figure 3-4)

c. Wo rk Center Validation Progress Status Sheet (Figure 3-5)

d. Work Center Validation Status Tracking Chart (Figure 3-6)

e. Ship Validation Progress Status Sheet (Figure 3—7)

f . Ship Validation Stat tis Tracking Chart (Figure 3-S~
3.2.4.3 Instructions for Operation of Validation Control Center

This document provides instructions and guidance to the team of trained vali—
S dators assigned to a ship to operate the Validation Control Center. This special team

provides administrative assistance to ship’s force , particularly in keeping track of
S 

validation aids and of changes, additions, and deletions to the COSAL. In addition
the special team provides technical assistance to the ship in resolving disc repancies

S and other problems that come up during the validation process. The subject instruc-
tion directs the special team in the use of the files and in administering the shipboard
validation process, including the use of the validation control forms.

3.2.4.4 Instructions for Work Center Validation

This document provides detailed guidance to ship ’s force personnel concerning
thei r responsibilities during shipboard validation. Described are the validation process ,
its purpose , and the step—by—step procedures to be carried out by the work center
supe rvisor and members of his validation team . The document also contains sample
worksheets similar to Figure 3-2.

3.2. 5 Subtask 2. 5 — Develop Procedure s and Documentation for Validation of
USS HENRY B. WILSON ( DDG-7)

ARIN C Research participated in the validation program conducted for the
USS HENRY B. WILSON ( DDG-7) during March and April of 1972. The purpose of the
validation was to create a data base for installing a Source Data Automation system
aboard the ship .

3—4

L S--~~~ 

-

__  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



D06—0 1—1— 12 12

Planning for the validation was initiated in March 1972. At that time a
preliminary copy of the General Ship Class EIC Staging Diagrams was forwarded to
the ship. Ship’s force tailored the diagram s to the ship by denoting the specific
systems/equipment on board and identifying responsible work center(s). ARINC
Research prepared an instruction entitled: “Installation of Source Data Automation
(SDA) on USS HENRY B. WILSON (DDG-7), Instructions for Preparation and Organi-
zation of Validation Aids”. This instruction was generally followed in producing the
validation aids.

An initial deck of approximately 17, 000 val aid cards was produced by NSMSES.
S From this deck, approximately 1,700 were selected as candidate item s for validation.
S The items were selected on the basis of engineering judgement, i~sing as guidance theship—tailored general staging diagrams. The objective of the selection process was to

choose those items appropriate for coverage by SDA system plastic cards. The 1, 700
selected validation aid cards were hand-annotated as to responsible work center.
Where more than one work center was responsible for an item of equipment, duplicate
cards were produced so that a validation aid could be provided to each work center.
NSMSES then processed the data and generated a new deck of validation aids consisting
of approximately 3, 500 cards.

Validation procedures were coordinated with validation team personnel, including
ship officers and work center supervisors. The validation was conducted by ship’s

S force through its regular maintenance organization , with the assistance of ARIN C
Research personnel. The validation team screened and processed the data. The final

S 
data i.ase was then used for producing the set of plastic cards for the ship.

3.2. 6 Subtask 2. 6 — Assist with Development of Integrated Plan of Action for Ship
Validation

ARINC Research participated with personnel of SECAS and other organizations
in workshops directed toward the formulation of the validation program being developed
to support the implementation of Source Data Automation.
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PLAN NO. 1 
=

CIDI(CN I 72~ L°OflO~ (32 P0S. ) [__  
S

NAVCOM MANUAL NO. (32 POS ) FSCM DATE TECH - CODE . DATE

O941’~O 36w2O ’) O O~~~5(~ 3 2 — 2 0— 7 1 . 1 - —
INDEX EN T R Y ~ ~‘f. 4 0F1 ~ S

[LI Ui ii TWI I HJ1~~iVflfT rf J~~) 3 4 5 6 7 8 9 IO. I I ~~7 I3II.1 ~ I~ 16 I 7 I I R I92 0 I 2I 5 ? 2 23 2 4 5 2 5 76 27 7 s [ 2 1 2  3 2 3 ~ i3., 35 I3~~3 , I3c  3d 41) 4 1 1 4 2 I 4 3 S 4 . I 01 5 46 171451
— 

01 t t F~ $ M F R- ~V A~~L) .JS S

02 p AVC r ~t1 . ‘LA ’1aS822 8e3 .4 0 .3390564
03 MF R D W G a
04 MFR ID’
05 PATflR M. 1003046
06 EQU IP SPEC ’ 

S

07 FSN~
08 LA PL ’N LAPL ”
09 TYPE OF ~P !RATIO’ S1 nPWR
~0 TYPE OF ENGF’J E~~ 4HN 9 I 

•
3 3  NQ TE.1’HIS API. CI ~VE R S MA T E RIA L FURNIS t- (Er~ W ITH T~ E B OAT
12 ANt) INCLUD ES R E PA I R PARTS , F!~R MLT F.,k!AL NOT FU~ NT5 W ED S

13 WITH T’4 E ~ r~AT ~1r4IC1’4 IS TO BE REQU ISIT Ic~ EQ SEP ARA T E LY
14 SEE EGN S ER I ES Z u$2000, -

SERV ICE APP LICATION — SEE NEXT LINE
S N MEN SMA LL 8OAT S’UT ILITY ~r’AT -Cbor paFgb

SPCC COMPONENT CHARACTERISTICS RECORD IND - SPCC . 4410/15 (REV . II•66)
FOR S H P  A~3 Q34~ VAL I DA T IO N CO MPY QTY INSTI, 2 UU.L78~i

Etc I WORK CENTER FDA $1 j
27 Lette ~~t1oun Name 1 ~~~~~ i a ~~~~~~, ,  a i ‘ ‘i i i  L II I  I i t t _ I

Location S

Ident/Serial No. S COMP/DIc/TR/SD

l . I i I I l lt I I,  I I I  l l~~ i_ I t i l l  I l _t_~I _I t u t u  f i l l

2. ,
~~~~ 

• ~~~~~~~~ 
I f  f f  I I I I I _ l i  I J  1 1 1 1  l~~~~ I 

~~~~f I l l  I f

,~~~~~‘ t~~ ~~~~~~ ~ ~ _ h u l l  1 1 1 1 1 1 1 1  I I I  I I

• • ~~~~~~~ ~ . _~ ~ _ .,  
~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~ . ,~~ •~~

I I I~~~~ l f ~~~~~ I l l l  L—’ ’~~~~ 
I L l  ( I I I  i_ I  % 1 1 1 1 1 )

6.~~ I , ~~~~ I I  ~~~I l I ( j I I , 1  SI__ I 1 1 1 1 1 1 1 1  I 1 , 1 1 1 1 1 1  I i
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- 8. • • ~ ~ ~ I I 
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I I I I I
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Validated by
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FIgu re 3—2. Example of Validation Worksheet
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SHIP

SAC WORK SHEET - VALIDATION CONTROL CENTER _______ -
SAC [ EIC f 1 WORK CENT~~ 1 1

Original quant i ty  of val aids assigned to Work Center  ---- I I
Day returned to Control Center from Work Center I
Check- complete, accurate, legible,& SDA Card required : Initial I

QUANTITY OF VALIDATION AIDS— — — — — — — — — — = =DAY OF VALIDATION 1 2 3 4 - 5 6 7 8 9 10 11 12
S = = — — — — — — — — r f l :

UNCHANGET 4410/15 — — —
REVISED 4410/15 —— —
DELETED (Nor ON BQ~RD)

= = = = = -= t = =  I

TOTAL
= = = = = — =

ADDED (NEW ITEM )

S VAL AIDS incomplete, in error, or SDA Card requirement not clear -

Returned to Work Center  fo’~ addit ional  information_ or rework .

çONTROL NO. ______ ______ ______ ______ ______ ______ ______ _______

S DATE TO W.C ____ _____ _____ _____ _____ _____ _____ _____

DATE TO C .C .  _____ _____ _____ _____ ______ _____ — -— —~

NEW CONTROL_NUMBER ______ ______ _____VALIDATION -
~~

AIDS _____ _____ _____ ____ ______ _____ _____ ______
ADDED S

REMARKS :

Figu re 3-3. Service Application Code (SAC) Worksheet , Validation Control Center
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SHIP 1
SUMMARY WORK SHEET (EIC ) -VALIDATION CONTROL CENTER

S EIC 
- 

WORK CENTER

~flJNBER TURNED IN BY DAY
SAC NO. 1 2 3 4 5 6 7 8 9 10 11 12

__ - = = = = = = — — == — —

S 

TOTAL — — I
FIgu re 3-4. Summary Worksheet (EIC), Validation Control Center
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SHIP 1
WORK CENTER [ I

VALIDATION PROGRES S STATUS SHEET

NUMBER TURNED-IN BY DAY
EIC NO. — — — -=-. =

1 2 3 4 5 6 7 8 9 10 11 1 12
= — = = = = = J

TOTAL I 
S

CUM TOTAL 
~ i i

Figure 3-5. Work Center Validation Progress Status Sheet
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SHIP 1
WORK CENTER I

VALIDATI ON STATUS TRACKING C HART

0

H O

S Z
0

0- — — ____ ____ ____

1 2  3 4 ~ 6 7 8  9 10 11

DAY OF VALIDATION

Figu re 3-6. Work Center Validation Status Tracking Chart
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S SHIP I
VALIDATION PROGRESS STATUS SHEET

WORK N UMBER TURNED IN BY DAY
CENTER

= = = = — = = = =
TOTAL — — — — — — — —CUM. TOTAL

FIgu re 3-7. Ship Validation Progress Status Sheet
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SHIP I
VALIDATION STATUS TRACKING CHART

H
S — —

H

0 0

__ __ __ — — __ __ __

S 
__ ___  _  _ _

0z

0 - — — — — —S 

1 2  3 4 5 6 7 8  9 1 0  11

DAY OF VALIDATION

Figure 3-8. ShIp Validation Status Tracking Chart
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4
TASK 3: ASS IST IN INVENTORY OF SELECTED SHIP 

S

4.1 DE SCRIPTION OF TASK

The objective of this task was to assist ship ’s fo rces of selected ships in
performing inventory/validation of installed hardware . This task included the
following subtasks:

• Subtask 3. 1 — Provide guidance to selected ships ’ crews as necessary in
the conduct of shipboard inventory.

• Subtask 3.2 — Assist ship’s force in collecting inventory data . Review
collected data , ensure that it is usable form , and collate .

• Subtask 3.3 — Evaluate procedures and techniques of Task 2 and
recommend changes as necessary.

• Subtask 3. 4 — Participate in validation of USS PONCHATOULA (AO-148) 5

using the procedures developed in subtask 2.4.

• Subtask 3. 5 — Assist in the conduct of the validation of USS HENRY B.
WILSON (DDG-7) , using the procedures developed in subtask 2. 5.

4.2 TASK RESULTS

Validation of the USS PONCHATOULA (AO- 148) and the USS HENRY B. WILS ON
(DDG—7) were conducted during March and April 1972 using the basic procedures and
methods developed under Tasks 2 and 4 of this contract. ARIN C Research repre-
sentatives assisted ship ’s force personnel in the conduct of both prototype validations .

Principal results of the val idation of the USS PONCHATOULA are summarized
in Table 4— 1.

The data obtained during the validation of both the USS PONCHATOULA and the
IJSS HENRY B. WILSON were used to produc e SDA plastic cards for use in mainte-
nance management acti vities aboard those ships .

The successful application of the procedures developed under Tasks 2 and 4
dem onstrated the practicality of the validation methods contained in the procedures. 
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TABLE 4-1. SUMMARY OF USS PONCHATOULA VALIDATION RESULTS

Original no. of validation aids 2 , 039 -

V alidation aids revised 165
Validation aids added 130
Validation aids deleted 212

Total changes 507

SDA cards required 1, 573

Work centers validated 14

Ii week at seaElapsed time for val idation 3 weeks j 2 weeks at pier

Man hours expended

Prior to shipboard validation — by team 144 ‘~

?~ 480
During validation — by team 336 )

by ship ’s force 834

1 )
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5
TASKS 5 AND 6: DEVELO P METHODOLOGY AND PROCEDURES

FOR DETERMINING EQUIPMENT OVERHAUL WO RK REQUIREMENT S

5.1 DESCRIPTION OF TASKS

The combined objective of Tasks 5 and 6 was to develop a procedural approach
for inspecting equipments to determ ine overhaul work requirements . The following
subtasks were included:

• Subtask 5. 1 — Select generic types of equipment for which overhaul
criteria wil l be devel oped.

• Subtask 5.2 — For each generic type selected: identif y, investigate ,
and assess the parameters, characteristics and factors that
potential ly constitute a basis for overhaul decision .

• Subtask 5.3 — For selected equipments , develop inspection , test , or
checkoff procedures and data sheets to be used by technicians during
preoverbaul inspections. The results of these inspection s and tests
are to be used to determine the overhaul work requirements for the
equipment.

5.2 RESULTS OF TASKS

An approach utilizing ship ’s fo rce personnel to inspect ship systems to determine
overhaul work requirements was developed for a portion of the Fire and Tank Cleaning
System of AO— 143 class ships. That system element was chosen because it contains
ma ny of the generic types of equipments found on a ship, such as centrifugal pumps ,
piping, auxiliary turbines , electric motors , and motor controllers.

The approach basically consists of a systematic visual inspection of the system
by ship ’s force personnel , followed by normal operation of the system and recording of
the conditions as found. If defects are discovered during this inspection , ship ’s force
prepares maintenance data forms (4790 — 2K) to initiate the required repair action .

A pre—ove rhaul procedure for AO-143 class ships , entitled “Pre—Overhaul Ship—
check , Inspection, and Tests, Fire and Tank Cleaning System in the Fireroom ” , was
prepared and submitted to COMSERVPAC . This procedure illustrates one approach
to Identifying ove rhaul work requirements. Future application of the procedure will
indicate Its effectiveness in defining overhaul work requirements.

5—1/5—2
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6
TASKS 7 AND 8: DEVELOP METHODS , PROCEDURES , AND

INSTRUCT ION S FOR PRE-OVERHAUL MATERIAL INSPE CTION S

6.1 DESCRiPTiON OF TASKS

The combined objective of Tasks 7 and 8 was to develop methods, procedures
and instructions for determining the pre-overhaut condition of selected shipboard
equipment/systems, and to assist ship’s force in applying these procedures. The
following subtasks were included:

• Subtask 7. 1 — Develop procedures for planning, conducting, and record-
ing the results of pre—overhaul material conditions.

• Subtask 7.2 — Identify/examine availability of inspection resources and
recommend team structure .

• Subtask 7. 3 — Assess compatibility of recommended inspection proce-
dures with prevailing practices and procedures.

• Subtask 7.4 — Develop procedures for use during pre-overhaul inspec-
tions to determine ship alteration status and applicability .

• Subtask 7. 5 — Assist pre—overhaul inspection teams with the inspection
of an AO-143 class ship.

6.2 SUMMA RY OF TASK RESULTS 
5

6.2. 1 Subtasks 7. 1, 7. 2, and 7. 3 — Devel~p Procedures for Pre—Overhau l Material
Inspections

ARIN C Research prepared a document entitled , Guide fo r Overhaul Planning
Team Accomplishment of Pre-Overhaul Material Inspections, Sh~p-Checks and Tests.
This guide provides the overhaul planning team responsible for assembling the over-
haul work requirements package with the information necessary to conduct and coordi-
nate pre—ov erhaul inspections , shipchecks, and tests.

The emphasis in this guide is for the overhaul planning team to review the over-
haul work requirements as delineated by ship’s force on maintenance data forms
(4790 —2 K) and contained in the ship ’s CSMP. After this review the planning team will
assist ship ’s force in inspecting and testing ship systems and equipment s only as
necessary to clarify or define overhaul work requirements.

6.2. 2 Subtask 7. 4 — Develop Procedures for Pre—Ov erhaul Inspections

ARINC Research assisted COMSERVPAC in the development of procedures for
dete rmination of ShipAlt applicability and status. The effort , performed under the
technical direction of PERA (CSS), included the preparation of a Master ShipAlt Sum-
mary for AO-type ships . The Master Summary contained a listing of all ShipAlts

6— 1
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currentl y applicable to AO types , general information concerning the accountability of
each ShipAlt within existing indexes (such as SACS and the ShipAlt Index), and da ta
concerning interfaces between ShipAl ts (e. g. ,  supercession of one ShipAlt by another ,
and requirements for prior ShipAl t completions). Interfaces were determined from a
review of ShipAlt records.

A Master Index was prepared of all ShipAlts for AO—typ e ships , and this index
was used as an input to the preparation of a validation booklet for individual ships of
the type. The validation booklet contained a ShipAlt Summary Matrix , a copy of each
ShipAlt to be shipchecked , and miscell aneous data that would be required in perform-
ing the shipcheck. 

S

Valida tion booklets for individual ships and the Maste r Summary for AO ’s we re
submi tted to COMSERVPAC and PERA (CSS) in June 1972.

6. 2. 3 Subtask 7. 5 — Assist Pre— Overhaul Inspection Teams with Inspection of
AO.-143 Class Ship

AR 1NC Research coordinated and assisted with the pre-overhaul inspection of the
USS KAWISH 1WI (AO-146). This inspection was conducted while the ship was operating
out of Subic Bay , P. I . ,  du ring July and August 1972.

The basic method developed in subtask 7. 1 was used during this inspection .
Data from the ship’s CSMP and maintenance data form s were reviewed. A shipcheck
package was compiled consisting of copies of confusing, questionable , incomplete, or
ambiguous overhaul work items found during the review. During the pre -overhaul
inspection , the discrepancies , redundancies , and gaps in the overhaul work require-
ments were resolved by inspecting the equipments or subsystems during normal
ope rations in the areas where these problems existed. Ship ’s force then revised or
prepared new maintenance data forms to describe properly the required overhaul work
items.

Results of this pre—overhaul inspection were included in the overhaul work
package for the USS KAWISHIWI’s Regular Overhaul.

6—2
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TASKS 9 AND 10: DEV ELO P PROCEDURES FOR DETERMINING
AND RECORDING POST-OVERHAUL MATERIAL CONDITION

7.1 DESCRIPTION OF TASKS

The combined objective of Tasks 9 and 10 was to develop a method ology for
determining the material condition of selected system s/equipments at the completion
of Regular Overhaul . The following subtasks were included:

• Subtask 9. 1 — Develop procedures for determining and recording post—
overhaul material conditions.

• Subtask 9. 2 — Ensure compatibility of the above procedure s with pre-
vailing practices and procedures.

• Subtask 9. 3 — Assist COMSERV PAC in determining and recording the
material condition of an AO—143 class ship at the completion of an
overhaul .

7.2 RESULTS OF TASKS

ARIN C Research prepared a proposed COMSERVPAC Instruction , “Post-
Overhaul CSMP Validation ” . The pu rpose of this instruction is to ensure that the
3M Current Ships Mainten ance Projects (CSMP) listing is an accurate representation
of a ship ’s material condition .

During overhaul , ship ’s force prepares maintenance data form s as overhaul
repair work is completed or as new repair work is discovered. Near the end of the
overhaul , ship ’s fo rce reviews the status of all repair work and updates the CSMP .

S Afte r the updated CSMP is available , shortly af ter overhaul , the squadron
S commander designate s a team to veri fy the accuracy of the CSMP . This is done in

two steps :

a. Review documents to ensure that all completed actions , deletions, and
defe rral s have been incorporate d into the CSMP listing.

b. Inspect selected items from the CSMP listing and other randomly selected
ship equipments/subsystems to verify the accuracy of the CSMP listing.

When this inspection is complete the squadron commander ’s team prepares a report
containing its findings and recommendations for improving the accuracy of the CSMP.

In addition to preparing the instruction for validation of the CSM P , ARIN C
Research personnel assisted the USS KAWISHIWI during its regular overhaul at Pearl
Harbor Naval Shipyard starting in November 1972. Specific assis tance was provided
in reviewing the status of its overhaul repair work package and in preparing inputs for
updating the CSMP .

7— 1/7—2
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8
TASK 11: DEVELO P METHODOLOGY FOR

PRE PARING EQUIPMENT OVERHAUL SPECIFICATION S

8.1 DESCRIPTION OF TASK 
S

The objectives of Task 11 were to develop a methodol ogy and format for prepar-
ing the equipment overhaul specification (EOS); to identify data sources for preparing S

EOS’s; and to investigate alternative methods for the supply of overhaul replacement
parts. The task consisted of the follow ing subtasks: 5

• Subtask 11. 1 — Identify data sources for preparing EOS’s. Survey a
sampling of planning/estimating personnel to identify current data
sources used or desired. Assess data requirements for EOS prepar-
ation , prepare a listing of data requirements for each type of EOS,
and identify available data sources.

• Subtask 11.2 — Develop methods and rationale for preparing EOS ’s.
Examine existing practices to identify alternatives and options that 5

exist relative to preparation . Evaluate each alterna tive/option .

• Subtask 11. 3 — Develop the EOS fo rmat. Review existing policy guidance 
S

for specifications and develop formats for hull , mechanical , and electri-
cal equipment overhaul specifications . Check the format against prevail-
ing practices; submit it for review/approval.

• Subtask 11. 4 — Develop an approach for assessing the alternative methods
of supplying overhaul replacement parts . 

5

• 11.4. 1 — Identify and define the al ternatives relative to the specifica-
tion of overhaul replacement parts during the preparat ion of EOS’s.

• 11.4.2 — Identify the cost factors and associated costs for each
alternative.

• 11. 4.3 — Determine the additional information or data required to
evaluate alternatives.

S • 11. 4. 4 — Prepare a technical briefing for COMSERVPAC , and obtain
guid ance as to fu rther EOS developm ent .

8.2 TAS K RESULTS

8.2. 1 Subtask 11.1—Identify Data Sources for P reparing EOS ’s

Under this subtask it was determined that the preparation of overhaul standards
requires a broad range of data sources , including technical manuals , military specifi-
cation s and standards, prevailing standards for quality program requirements , draw-
ings , instruction books , and other documentation , to describe the system/equipment/

8—1
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component and to establish maintenance practices or procedures. Also needed are
historical data (e. g., 3M data on descriptions of prior maintenance actions) that can be
used to quantify the nature and extent of past deficiencies and corrective actions; and
su ch specifics as the security classification of the item .

8.2.2 Subtask 11. 2 — Develop Methods and Rationale for Preparing EOS’s

ARINC Research reviewed and assessed existing policy guidance for the prepara-
tion of equipment overhaul specifications , standards , and job orders. A sampling of
planning/estimating personnel were surveyed to identify current practices.

The need for standardization and detail in prescribing system equipment and
component overhaul requirements has long been recognized in the Navy, and in recent
years considerable emphasis has been directed towards the development and utilization
of appropriate standards. The most significant program relating to the preparation of
EOS ’s is the Technical Repair Standards (TRS) program . TRS’s are developed in
accordance with rigid military specifications — MIL— T—24255A delineates the format
and requi rements for preparing TRS’s for submarines , and MIL— T—2 4424 gives cor-
responding requirements for system s, equipments, and components used in surface
ships . Under the terms of these military specifications , the TRS is a standard , not a
procedure or a substitute for a technical manual. The intent of a TRS is to provide
specific planned examination , maintenance , and test criteria to be applied during over-
haul . While a considerabl e number of TRS’s have been prepared to date , their use
has been concentrated in overhaul of submarine systems/components , and is not as
yet universal within the Navy. Very few TES’s exist for systems , equipments , and
components of Service Force ships.

An underlying question concerning equipment overhaul specifications is what
jus tifies their need. The need for equipment overhaul specifications stems from the
fact that the repair/overhaul of equipments is a complex and often costly undertaking,
the refore requiring positiv e management control . In addition such actions are repe-
ti tiv e in nature and performed by a variety of activities , which suggests the desirabil ity
of their standardization . Past experience shows that problems arise when overhaul/
repair is accomplished on an “inspect and repair as necessary” basis , since the ability
to estimate associated cost prior to authorization is minimal . The need for explicit-
ness and standardization in specifying overhaul actions justifies the concept of prepa r-
ing some type of standard that could be used to provide visibility and control relative
to overhaul actions.

~.2 .3  Subtask 11. 3—Develop  Format

Under this subtask a format was developed patterned after the TRS format and
tailo red to fit  the needs ~ Service Force ships. The format developed was submitted

S 
as Tech nical Note W3—D0 6— TNO4 , Februa ry 1973. Included in the format are provi-
sions for overhauling equipment to two desired material conditions:

a. Satisfactory operating condition with minimum teardown and overhaul
S 

expense

b. Near —ne w operating condition

Under existing practices , once the need to overhaul an equipment has been
determined and recorded on an OPNAV 4790.2K maintenance data form , the degree
and method of overhaul is largely determined by the authorization authority and the

8—2
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job specification preparer. The degree of detail varies considerably and is mainly
dependent on the information entered on the maintenance data form and the expertise
of the planning personnel. Utilization of an EOS should eliminate in many cases the
need f or “open and inspect” type jobs, and permit better advanced planning of work
and procurement of repair parts.

8.2. 4 Subtask 11.4— Develop Approach for Assessing Alternative Method s of
Supplying Replacement Parts

A proposed plan for evaluating alternative methods of ordering replacement
parts required for machinery overhaul was developed. A technical briefing was pre-
pared and presented to Service Force maintenance personnel. The proposed plan was
developed as discussed below , and is included with this report as Appendix D.

8.2.4. 1 Subtask 11. 4. 1 — Identif y/Define Alternatives

It was determined that the following alternative methods for ordering overhaul
S replacement parts are possible :

a. Order replacement parts after equipment has been opened and inspected
and parts requirements determined.

b. Assemble replacement part kits where selection of items for inclusion
is based on expectation of usage.

c. Assemble replacement part kits where selection of item s for inclusion
is based on cost.

d. Assemble kits where selection if items is based on a combination of usage
expectation and cost.

8 .2 .4 .2  Subtask 11.4.2 — Identify Cost Factors and Associated Costs
for Each Alte rnative

A cost model suitable as a framework for collecting the pertinent data and com-
paring the alternatives was devel oped. Figure 1 of Appendix D shows the suggested

S cost breakdown structu re and identifies cost elements sensitive to parts ordering
policy.

The figure expresses equipment overhaul cost as consisting of “direct” and
“indirect” costs. Direct costs are defined as those which could probably be accounted

5 for through prevailing accounting practices of the Type Commander and repair activ i-
ties in the management of ship overhauls. Indirect costs represent those less—tangible
factors not normally accounted for within the framework of the overhaul management.

As further noted in the figure , di rect costs may be subd ivided into labor and
material categories. Labor cost can be subd ivided to account for that portion of labor
due to parts acquisition .

The purpose of such a cost breakdown structure is to identify all cost elements
that could be expected to vary as a function of the alternative selected.

8—3
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8.2.4.3 Subtask 11. 4.3 — Determine Additional Data Required to Eval uate
Alternatives

Three approaches were found to be feasible for acquiring the data needed to
exercise the cost model developed under subtask 11.4.2. The approaches are:

a. Controlled test/inspection

b. Uncontrolled test/inspection

c. Semicontrolled test/inspection

Consideration of the three alternatives indicates that semicontrolled testing is
the most cost—effective means of acquiring the needed data. Under this option , existing
data bases w ould be utilized to the extent possible and then augmente d with the neces-
sary additional data by means of tests/inspections as needed. The additional data
would be recorded via fo rm s and procedures supplemental to those currently in use.

Under this approach there are two alternatives for ordering replacement parts:

a. Order replacem ent parts afte r opening and inspecting the equipment to
be overhauled;

b. P re-order a replacement parts kit where the kit would consist of all
parts having a greater than 50 percent chance of use (based on experience),
and costing less than a pre-established dollar amount.

S The data acquisition plan based on the semicontrolled test approach appears in
Appendix D.

S 8.2.4. 4 Subtask 11. 4.4 — Prepare Technical Briefing and Report

S 
- A technical briefing was presented to Service Force maintenance personnel.

Appendix D is the report on which the briefing was based. This report inc ludes cr1-
teria for selection of replacement parts for inclusion in kits , a data collection form ,
and recommended data sources.
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9
TASKS 12 AND 13: DEVELOP EQUIPMENT

OVERHAUL SPECIFICA T IONS AND AN
INSTRUCT ION FOR PREPARATION OF EOS ’s

9 .1 DESCRIPTIO N OF TASK

The objective of this task was to develop prototype equipment overhaul specifica-
tions for selected equipments. The following subtasks were included:

• Subtask 12. 1 — Develop a prototype equipment overhaul specification
(EOS) using the methodology developed in Task 11.

• Subtask 12.2 — Analyze the prototype EOS and prepare an instruction
or guide for preparation of EOS ’s.

• Subtask 12. 3 — Prepare additional EOS’s for som e of the same selected
equipments for which pre—ov erhaul inspections and tests were prepared
in Task 5.

9.2 TASK RESULTS

9.2 .1 Subtask 12 .1 — Develop Prototype Equipment Overhaul Specification

A prototype EOS was prepared for the overhaul of the Fire and Tank Cleaning
5 Pump installed on AO-.143 class ships . The format and methodology devel oped in

Task 11 were followed. The EOS developed was included in Technical Note W3-D06—
5 TNO6 submitted in Marc h 1973.

5 9 .2.2 Subtask 12. 2 — Prepare Instruction or Guide for Preparation of EOS’s

An Instruction for preparation of EOS’s was prepared and submitted in March
1973 as Technical Note W3—D06-TN O6. This Instruction was developed on the basis of
expe rience gained in preparing the prototype EOS under subtask 12. 1 and the work
accomplished under Task 11.

9. 2.3 Subtask 12. 3 — Prepare Additional EOS’s

Under this subtask , EOS’s were prepared for the following equipments of AO—14 3
cl ass ships:

a. EOS 001 — Fire and Tank Cleaning Pump, EIC T801

b. EOS 002 — Fire and Tank Cleaning Pump Turbine , EIC T801

c. EOS 003 — Salt Water Heater and Accessories , EIC T805
S 

These EOS’s were submitted as enclosures to Technical Note W3—D06 —TN O6.

S 9-1/9-2
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10
TASK 14: PREPA RE OVERHAUL CYCLE

PLANNING LOGIC NETWORK

10.1 DESCRIPTION OF TASK

The objective of this task was to develop a logic network depicting the indiv idual
steps involved in the overhaul planning process , and to identify responsibilities and
inte rfaces involved with each step. The following subtasks were included:

• Subtask 14. 1 — Identify the steps involved in the planning process, and
the organization s responsible for the required actions.

• Subtask 14. 2 — Lay out a logic network showing the interrelationship
and sequence between the steps and organizations identified in Subtask
14.1.

• Subtask 14.3 — Prepare a brief description of the steps identified in
Subtask 14. 1 to supplement the network developed in Subtask 14. 2.

10.2 TASK RESULTS

ARINC Research prepared for COMSE RVPAC the “Overhaul Planning General
Task Chart , Task Index and Tasks” , dated 15 September 1972. The Task Chart ,

S shown in Figure 10—1, is a logic network depicting the relationship between the indi-
vidual steps in the overhaul planning process. The Overhaul Planning Task Index ,
Tabl e 10—1 , provides more detail about the overhaul planning tasks and the responsible
organizations , and in addition contains general schedule inform ation for accomplish-
ment of the tasks. The Overhaul Planning Tasks document describes each of the tasks
shown on the Task Chart .

The overhaul planning process depicted by the Task Chart and Index is currentl y
being used to plan most of the COMSERV PAC Regular Overhauls for fiscal year 1973.

10—1/ 10—2
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TASKS 15 AND 16: PRE PA RE DOCUMENT S DESCRIBING

COMSERV PAC MAINTENAN CE MANAGEMENT POLICIES AND PROCEDURES

11.1 DESC RIPTION OF TASKS

The objec tive of these tasks was to assist COMSERVPA C in the development of
a Maintenance Management Master Plan and othe r maintenance-related documentation.
The following subtasks were included:

• Subtask 15. 1 — Assist COMSERVPAC in preparing a Maintenance
Ma nagement Master Plan

• Subtask 15. 2 — Prepare documents such as instructions, procedures and
manuals which describe details contained in the Maintenance Management
Mas ter Plan.

11.2 TASK RESU LTS

11. 2.1 Subtask 15. 1 — Assist COMSERVPAC in Preparing a Maintenance
Management Master Plan

Under this subtask , A RINC Resea rch prepa red a proposed COMSE R VPAC Over-
haul and Maintenance Guide. The purpose of the guide is to provide planning and

S management personnel , at all levels and in all related activities , with information
S relative to maintenance planning and management. Emphasis is on the overhaul phase

of ship mai ntenance , although overhaul is still tr’~ated as a single event in the total
life cycle maintenanc e of a ship.

This proposed Overhaul and Maintenance Guide incorporates the results of work
S from other tasks , particularly Task 14. Contents of the guide are listed In Table 11-1.

The proposed guide was submitted in March 1973 as Technical Note W3-D06-TNO7.

The basic principles contained in the guide are being implemented on all
SE RVPAC ships as they come up for overhaul.

11. 2. 2 Subtask 15. 2 — Prepare Instructions and Procedures In Support of
COMSERVPAC Maintenance Management Master Plan

S ARINC Research assisted COMSERVPAC in developing a COMSERVPAC
Habi tability Manual . The purpose of the manual was to:

a. Disseminate to SERVPAC ships all available information regarding the
S Na vywide shipboard habi tabili ty improvement program for the purpose

of promoting an understanding of both current standard s and those new
standard s being reviewed by the Chief of Naval Operations .

b. Promulgate guidance to commanding officers concerning desired
habitability standards and priorities of accomplishment.

11-1 
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c. P romulgate a program whereby commanding officers could survey their
ship with reference to current standards; establish deficiencies; and
recommend accomplishment/d eferral and priorities , manpower
resources , funding categories , an appropriate timeframe for accom-
pli shment , and an estimate of the costs of the required improvements.

S 

The manual , submitted to COMSERVPA C in August 1972 , consisted of the
following:

S a. Guidelines for Determination of Habitabili ty Deficiencies — Procedures
and checklists for surveying a ship to dete rmine specific nonconfo rmities
to prevailing habitability standards.

b. Guidelines for Establishing Habitability Work Items — Criteria and pro-
cedures for grouping deficiencies in to discrete , ma nageable work items
for habi tability improvement.

c. Guideline s for Evaluation of Prospective Habitability Improvement
Items — Policy, cri teria , and procedures relative to justifying or author-
izing imp rovements.

d. Guidelines for Entering Habitability Improvement Items in the CSMP —

Procedures and instructions for filling out the maintenance data form for
habi tability improvement work i tern s.

e. Guidelines for Funding of Habitability Improvement Items — A description
of the va rious sources of funds used for accomplishing habitability
improvement in SERVPAC ships , and provide guidance to ship ’s force in
the proper and effective planning for the utilization of these resources.

f. Examples of Habitability Improvement Work Items — Illustrations of corn—
ple ted maintenance data forms.

g. Habitabili ty Hints — Various suggested projects or recommendations for
upgrading shipboard habitability .

11—2
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S TABLE 1~ -1. CON TENTS , COMSERVPAC OVE RHAUL AND MAIN TENANCE GUIDE

CONTENTS

1. INTRODUCTION 1

2. OVERHAUL AND MAINTENANCE PLANN ING 3

2. 1 DescriptIon of Availabilities 3

2.1.1 Regular Ove rhaul 3
2. 1.2 Restricted Availability 3
2. 1.3 Technical Availability 6

2.2 Organization of Overhaul 6

2. 2. 1 Ship’s Fo rce Responsibilities 6
2. 2.2 Overhauling Activity Responsibilities 6
2. 2. 3 PE RA Responsibilities 7
2.2.4 COMSERVPAC 7

2 .3 PlannIng 8

2 .3.1 Types of Work 8
2.3.  2 Planning Procedures 8
2.3.3 Basic Principles and Rules 9

3. OVE RHAUL II

3. 1 Overhaul Management ii
3. 2 Shipyard Organization 11
3.3 Ship’s Force Responsibilities 12
3.4 Trials 13

4. POST OVERHAUL PROCEDURES 15

4. 1 Deferred and Accomplished Work 15
4.2 Reports 15
4. 3 Data System Update 16
4.4 Long Range Maintenanc e Plan 16

APPENDIX A: Ove rhaul Planning General Task Chart , Task Index , and
Task Descriptions A-i

APPENDIX B: Examples of Good and Back Work Reque sts B— i

A PPEND IX C: COMSERVPAC Priority Definitions C-i

S 
APPEND IX D: Ship ’s F&.rce Ove rhaul Management System (SFOMS) Guide -  - fl-i

- .  APPENDIX E: COMSERVPAC Overhaul Routines - E- 1

APPENDIX F: List of COMSERVPAC Instruc tIons (71 Cognizance ) F-i

• 11—3/ 11—4
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APPENDIX A

PERA PROGRAM TASK PLANS,
CONTRACT N00604-71-C-0431

Task Title Page

1 Prepare/Validate EIC Diagrams A-3
2 & 4 Develop Procedures and Technique s for Perfo rming

Inventories A-13
3 Assist in Conduc t of Inventory of Selected Ship A—2 1

5 & 6 Develop Methodology and Procedures for Determining
Overhaul Work Requirements for Selected Equipments - . - A-29

7 & 8 Develop Methods , Procedures , and Instructions for Pre-
Overhaul Material Inspections A— 37

9 & 10 Develop Procedure s for Determining and Recording
Post-Overhaul Material Condition A-45

11 Develop Methodology for Preparing Equipment Overhaul
Specifications (EOS) A— 5i

12 & 13 Develop Equipme nt Overhaul Specifications (E OS) and an
Instruction for Preparation of EOS’s A-57

14 Prepare an Overhaul Cycle Planning Logic Network . . .  A-65
15 & 16 Prepare Documents Describing COMSERVPA C Maintenance

S Management Policies and Procedures A-71

A- 1/A-2

-



1~F R A  PROGRAM
TASK P LAN S

CONTRACT NO. Noo6o4-71-C-o431

TASK 1

I
TITLE: PREPARE/VALIDATE ElO

DIAGRAMS

Prepared for
(1) COMSERVPAC

(2) PEARL HARBOR NAVAL SHIPYARD

Prepared by
A RINC RESEARC H CORPORATION

Western Division

Date: JUNE 21. 1971

Rev A: OCTOBER 22, 1971

Rev B: May 26, 1972

Rev C: June 15, 1972
4pproved :

( S  \ ç ~~~.:
Rev A Appr d~~~~.(.~~)’t ~~~~~~~~~~

I
L ~~S S SS ~~~~5~~5 5 55 • S 5 • 5_5

55 ~~55
5 _ ~~~~~~~~~~~~~~~~~~~~~~~ S S S ~~~~~~~~~~~~5



REVIS IONS

Rev Page Description Date CSP
Approva~L

A 4 & 7 Add Sub-task 1.4 10/22/
72 T.C.McArthur

B 2 1. Add revision page

3 2. Revised Task Objective S

4-8 3. Revised tasks 1.1, 1.2,
1.3 and 1.4

4 ,8,9 )4• Added tasks 1.5 and 1.6
10 5. Revised quality Assurance  ~

Provisions 
5

6. Delete d Schedu le an d
submi t t ed  info .

Items 2 thru 5 to re flect de-
ve lopment to date an d cu r ren t
technical direction .

C 3 1. Added note to indicate S

substitution of prepar- ‘.,
S at ion of SSD1 for  three

ship classes instead of
validation/preparation
of EIC structured
systems diagrams for
eleven sh ip classes as
Identified in Contract

______ _ _ _ _ _ _ _ _  

Task_1. _______ ___________

j  
A-4 
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Task Objectives:  The object ive of this task is to develop

metho ds for depict ing or descr ibing sh ips systems an d equ ipments

which wi l l  provide a universa l  frame of reference for all main-

tenance and re lated ac t iv i t i e s, such as:

( 1) Performance by ship ’s force personnel of pre-overhaul ,
post-overhaul and other material inspections.

(2) Group ing of work requests by p1annin~and est imating personnel .

(3) Con duct of an inventory of shipboar d equ ipment.

This task will be accomplished by applying concepts to

selected ships or ship classes as ~pi1ot” or p rototype pro-

grams for further study an d eva luat ion.

NOTE: This task plan for  Task 1 incorporates  the requirements  of
Contract  Task 1 and the revised Contract  Task 1 as. modif ied
by Contract Modification P00002 dated Feb. 18, 1972. The
Contract  Task 1 ident ifies subtasks to va lidate EIC
structured ship systems diagrams for the AO 143 Class
an d to prepare similar EIC s t ruc ture d sys tems diagrams
for the AOG 1 and the ATF Class and also to prepare EIC
structured systems diagrams for 8 additional COMSERVPAC
ship classes as identified in the contract modification .
In reviewing the AO 143 Class EIC structured systems
diagrams , a l t e rna t ive  methods of presentat ion were ex-
b r e d. A particular technique , subsequent ly called
‘Ships Systems Definition and Index ” evolved. This tech-
nique offered substantial advantages to COMSERVPAC .
Consequent ly, in lieu of val idat ing and preparing EIC
structured systems diagrams for the COMSERVPAC ships as
ident if ied in the contract , a Ships Systems Definition and
Index was prepared for the AO 143 Class, the AOE 1 an d
the ATF Class as identified in subtasks 1.1, 1.2, and
1.3 of this Task Plan .

L
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Description of TASK/SUBTASKS:

Task 1.1 Prepare AO 143 Class Ship ’s Systems Definition and In-

dex. Use as a baseline the EIC structured systems dia-

grams (staging diagrams ) of the AO 143 Class Ships

which have been prepared by the Pearl Harbor Naval

Shipyard. The Ship ’s Systems Definition and Index will S

be a book of EIC Structured systems diagrams containing

narrative and graphic descriptions defining the ship ’s 
S

systems.

~\ 
Task 1.2 Prepare the AOE 1 Ship ’s System Definition and Index.

B5 5 Task 1.3 Prepare Ship ’s Systems De finit ion an d In dex for  the

ATF Class Ships.

Task 1.4 Support Source Data Automation (SDA ) System develop-

ment.

B Task 1.5 Develop a book of EIC structured systems diagrams gen-

eral ly applicable to any U .S.  Navy ship. This book of 
S

diagrams wou ld conta in on ly the EIC s t ructured frame-

work with b locks conta ining the EIC an d EIC noun name

and wculd not contain narrative and graphic descrip-

tions of the systems or work center assignments. List

of equipments contained in sub-systems would be includ-

ed where appropriate .

Task 1.6 Review the EIC Index and other indices such as BuShips

Consolidated Index. Determine inconsistancies and

anomolies In logic and structure of the EIC Index.

Develop proposed changes to the EIC Index that would

provide consistant logic between the various systems

with respect to system and equipment breakout .

A-6 
~~~ 
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Procedure for Accomplishing Task:

-~~~~ 1.1 Prepare AO 143 Class Ship ’s Systems Definition and Index.

Expand the EIC structured systems diagrams (stagin g diagrams) of

the AO 143 class ships prepared by the Pearl Harbor Naval Ship S

Yard to completely define all the ships systems by identifying S

system b oundar ies , interfaces and key maintenance items . In per-

forming this task the following shall be accomplished:

a. Use the current EIC Master Index. Structure the lay- S

out of the ships systems diagrams to reflect the logic ,

numbering, and nomenclature as contained in the current 
S

EIC Index.

b. Provide a narrative description of each EIC block. This S

narrative will define the boundary of each block and

will describe the extent of the sub-systems and equip-

ments that are included within the block. Where clarity

is improved , sub-systems and equipments !‘not inc luded ”
S shall also be described or listed.

c. Include a list o~ “ Key Ma intenance Items ” for each EIC

block above the equipment level. These “Key Maintenance

Items ” are to be a lIsting of the principal piping

arrays , wiring arrays , components and equipments contain -

ed within the EIC block. This listing should include

“Maintenance s ignificant ” items only . The Key Ma inten-

S ance Items wil l  be used as guidance for performing ship

S inspections and conducting equipment inventories.

d.  For systems for  which the writ ten descriptions do not

,\

5 -
~~~~
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clearly def ine the system , provide a grphic diagram

which shows a “picture ” of the EIC subsystem. On this

“picture ” show the system boundaries and indicate the

interfacing EIC systems .

e. Identify each EIC Block to the ship ’s Work Centers that

are respon sible for  the maintenance of the par t icular

EIC sub-system or equipments.

f. Prepare a book, to be called “Ship ’s Systems Definition S

and Index,” that contains all the EIC structured sys-

tems diagrams for the A0 143 Class Ship . Include in

this book introductory material and an index. The in-

troductory material will describe the contents of the

book an d also describe the properties and uses of the S

d iagrams contained in the Ship ’s Systems Defin it ion an d

Index. Ten copies of the final approved Ship ’s Systems

Definition will be submitted. In addition , the or igina l

copy from which the 10 copies are made will also be trans-

mitted.

1.2 Prepare AOE 1 Ship ’s Systems Definition and Index. This
S 

sub-task is identical to sub-task 1.1 except that it is for a

different ship . “Lessons-learned ’ from doing sub-task 1.1 will

be incorporated into the Ship ’s Systems Definition and Index for

the AOE 1. In addition , a different technique will be used to

present the propulsion system graphic descriptions. This tech-

nique will utilize some of the “funct iona l” system concep ts of

presentation . For the propulsion system, the graphic diagrams

6 i ’~.
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will portray:

1. ElectrIcal Interfaces
2. PlumbIng and Pneumatic functional flows, controls , val-

yes, etc .
3. MOnitor ing Sensors
4. Test Points
5. Functional Operation

~~ 1.3 Prepare Ship ’s Systems Def init ion and Index for ATF Class

ships. This task Is identical to task 1.1 except for a differ-

ent class ship . Because of the relat ive simplicity of an ATF

compared to an A0 or AOE ship, the ATF Ship ’s Systems DefinitiDn

and Index will be relatively simp le an d may not inc lude any

graphic diagrammatic presentations of systems and interfaces.

1.4 Support Source Data Automation (SDA ) Development. Provide

technical assistance in conjunction with development of COMSERVPAC

3-M SDA system final design and implementation package with con-

sideration of interfacing SDA with EIC and staging diagram con-

cepts expanded and developed in Sub-tasks 1.1, 1.2, and 1.3.

B\ The SDA System will use embossed plastic cards (similar to oil S

S company credit cards ) to capture system and equipment informa- 
S

tion that is used In reporting maintenance data in the 3-M Sys-

tem. Key to implementing the SDA System is the determination of

equipments and sub-systems for which SDA plastic cards will be

made. The EIC structured Ship ’s Systems Definition and Index is

an indispensible tool to be used in making this determination .

In addition to developing the Ship ’s System Definition and Index,

assistance will be provided in support of COMSERVPAC develop-

ment of the 3-M SDA system in the following areas :

7
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a. Complete System Design

b. Formulate System Implementation Plan
c. Ident i fy , Test , Evaluate , Can didate Har dware
d. Investigate and Evaluate SDA System Expansion Potential

e. Conduct Expanded Shipboard Test and Evaluation Program

f. Refine anc~ Test Data Base Expansion Plan

B 1.5 Develop a book of EIC structured systems diagrams generally

applicable to any U .S .  Navy ship . This task will be accomplish-
5 

ed in two steps as fol lows :

a. Using the current EIC Master Index, construc t RIC

structured diagrams consist ing of related blocks s im-

ilar to the AO 143 Class EIC structured diagrams pre-

S pared by the Pear l Harbor Naval Shipyar d without an y

verbal description . Each block to contain the EIC and

EIC noun name . Do this for  the whole EIC Master Index .

b. Under each block at the third level ( four digit EIC)

which represents a sub-system or major equipment , list

the pr inc ipa l equ ipments , mater ials , or components

that are container~ in this four digit EIC sub-system.

The accc~nplishment of this task will result in presenting the

complete EIC Master Index in EIC structured system diagram (stag-

ing diagram) format. Prepare these in book form consis t ing of

introductory material , an index , and pages of diagrams covering

the entire EIC Master Index. Ten copies of the final, approve d

General EIC Systems Diagrams will be submitted. In addition ,

the original copy from which the ten copies are made will be trans-

mitted.

8
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~~ 1.6 Review the EIC Index. Analyse the logic of the EIC structure . 
S

S 
Use the staging diagrams developed in task 1.1, 1.2, 1.3

and 1.5 for this study. Analyse other ship system indices

such as the BuShlps Consolidated Index (BSCI) and the NAy— S

SHIPS current WBS proposal. Compare EIC with the BSCI and S

WBS . Determine areas of inconsistancy in logic within the

EIC . Develop proposed changes to the EIC which would correc t S

the inconsistancies. Incorporate into these proposed

changes as much similarity as pract icable with the other

indices such as BSCI and WBS without sacrif icing the con-

sistant s tructured system concepts . Prepare a report con-

tam ing the proposed changes (in stag ing diagram format ) and

a write-up of the rationale in support of the changes .

~~~ 9 
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B\ Quality Assurance Provisions:

Drafts of system diagrams will be submitted to the Pearl

Harbor Naval Shipyard ( PHNSY ) for review on an “as complete d ”

basis. A fter review by PHNSY and resolution of any comments, a 
S

corrected draft will be submitted to COMSERVPAC for review.

After  resolution of any comments by C OMSERVPAC , a f inal  draf t

will be prepared and the original and 10 copies will be sub-

mitt e d.

10
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REVIS IONS

Rev~ Page Description Date CSP
Approva l

A All 1) Retyped and added new i ~~~~~~~ ~~L.
sub-tasks 2.4:Develop Valida- l~~’~”~~”

- tion Procedures for USS
Ponchatoula , using SPCC data
base; 2.5: Develop Valida-
tion procedures for USS
Henry B. Wilson using PERA
(AAW) and NSMMES data base.

2) Deleted out of da~~ sche d-
ule and resources plans.

3) Revised Q.A. Provisions
to indicate task status would
be reported in Fl-Weekly re-
port .

B 3 1) Revised task  ob jec t ives .
3 2) Added note s t a t ing  require-

ments  of cont rac t  task 4
are incorporated within
task 2.

4-7 3)  Revised sub- tasks  2 .1-2.5 .  5

4-7 4) Added sub- task  2 .6 .  ~~
Al l  to re f lec t  development  to

S date and current technic’al dir—
ection . 

______ __________ 
I
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Task Objective

The purpose of this task is to provide procedures complete

with requ ire d forms , for conducting an inventory of ship ’s equ ip-

ments and systems whic h could be applicable to all USN ships . S

The procedures are to cover the collection of inventory data that

describe a ship ’s hardware in a manner compatible with the ships

system diagrams prepared under Task 1. Procedures and tech-

niqueE developed will min imize data collected aboard ship to that

ne cessary to ident ify equ ipments , locations and responsible work 
S

centers . Data collection procedure s and formats shall be organ- 
S

ized to be compatible with machine processing techniques. Emphasis

wil l  be given to s implifying procedures and techniques to provide  S

for minimum usage of available resources commensurate with re-

quired accuracy. Prime considerat ion will be given to gathering

data in support of the Source Data Automation System (SDA )

development and implementation . Consideration will be given to

obtaining or verifying data required by other users to support

eonfiguration accounting systems .

NOTE: Results of this task incorporate the requirements of task
4 of the Contract. A separ&te task plan for  task 4 will
not be provided.
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1. TECHN ICAL APPROACH

DESCRIPTION OF TASK/SUBTASKS :

2.1 Ident i fy, investigate, assess a l t e rna t ive  data sources for

performing ship inventory or validation in support of Source

Data Automation (SDA ) development.

2.2 Select a data base for performing ship inventory validation .

B 2.3 Prepare procedure for performing ship validation using sel-

elcted data base.

A 2.4 Develop procedures and documentation for the val idation of

the equipment on the AO 148, USS PONCHA TOULA us ing the Ship ’s

Parts Control Center (SPCC) Cosal Validation Aids as the

base line.

A 2.5 Develop procedures and documentation for the validation of

the equipment on the DDG-7, USS HENRY B. WILSON, us ing PERA

S ( AAW ) and NSMSES data as the base -line.

B 2.6 Assist with development of an integrated plan of action for

validation of ships navy wide.

4 -~~~~~~~~
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PROCEDURE FOR ACCOMPLISHING TASK:

2.1 The set of data elements that are required to describe a

ship ’s installed hardware will be identified. Possible

sources of this data will be determined. Possible methods

of verifying, correcting and expanding the data sources to

include all the data elements required wil l  be ident i f ied

an d assessed in terms of such factors as accuracy, feasibi- 
S

lity, cost an d t ime requir ed .

B’, 2.2 This information wi l l  be used to select a data base for  col-

lect ing the set of data that descr ibes a ship ’s equ ipment

and systems in a manner compatible with the staging diagrams

developed under Task 1. The data base selected will contain

S 
the max imum number data elements c ommon to the requirements

of the Source Data Automation System.

B~ 2 .3  A procedure describing the method for performing a detailed

inventory of ship ’s equ ipment using the data base selected

in sub-task 2.2, will be prepared. The procedure will be

applicable to any USN ship. Included in the procedure will

be:  the step-by-step approach for identif ying systems or
S equipment; methods for correlating inventory documentation ;

means of updating the inventory; methods of correlating the

S inventory data with existing information ; and consideration of S

automatic processing methods (computer programs will not be

developed) .  The procedures  developed wil l  require minimum

data collection aboard ship.

A 2.4 Detailed procedures for validating the equipment on board the

AO 148, USS PONCHATOULA will be developed. These procedures

will cover the complete validation process for receipt of the

5 B. A
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SPC C validation aids through the turn-over of the data back

to SPCC , SECAS , NMMFO or other Navy organizat ions for pro-

5 cessing to update the COSAL , make SDA Cards , or other uses.

Experience gained in accomplishing Sub-Tasks 2.1, 2.2, 2.3

will  be used.  The procedures will conta in checks to he lp

S evaluate the validation process. The procedures will be

writ ten for hull , mechan ical an d electr ical equ ipment val-

idation only . Ordinance and electonic equipment will not

be inclu ded . ARINC personnel will take part in the actua l

validation process. Results of the validation will be an-

alysed and evaluated . A report containing documentation of

the rationale used dur ing development of the proce dures and

the evaluation of the results of the validation will be pre-

pared.

2.5 Detailed procedures for validating the equipment on board the

DDG-7, USS HENRY B. WILSON will be developed. These pro-

cedures will be basically the same as the procedures devel-

oped for sub-task 2.4 except utilizing a different data

base and will cover the entire ship including the ordnance

and electronics. ARINC personnel w ill ass ist in the con duct

of the actual validation . The purposes of the validation

are : Primari ly,  to obtain data for  SDA implementat ion;

secondaril�i to obtain experience in the validation process.

Results of the validation will  be analysed and eva luated.
S 

A report containing documentation of the rationale used

during development of the procedures and the evaluation of

6
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the results of the valiation will be pr epa r e d. S

2 .6 Results of sub-tasks 2.1-2.5  show that different validation S

methods, procedures or techniques are best utilized for the

different types of’ equipments found on a ship such as Or-

S dinance; Electronic; and Hull , Mechanical , and Electrical

(HM&E) equipments. A chart will be prepared which will

show the interrelationships between the various organiza-

tions and validation methods . This chart will identify 
5

areas requiring further development of methods and inter- S
S 

- facing of different organizations . This chart wil l be pre- 
S

sented to the Ship ’s Equipment Configuration Accounting

System (SECAS ) program manager for use in developing the in-

tegrated plan for Navy wide validation . 
5

- 7
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QUALITY ASS~~~~ CE ~ROVIS IONS

Products of each subtask will be submitted for review . Task

status will be reported in Bi-weekly status report .

8
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TASK 3

REVISIONS

Rev Page Description Date CSP
Approval

S A All 1) Retyped .

- 2) Added tasks 3.5 to indicate ~~~~~~
ARINC part icipat ion in valida-
tion of A0 148, USS Ponchatoula
and 3.6 to indicate ARINC as-
sistance in validation of DDG-
7, USS Henry B. Wilson .

2
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TASxC OBJECTIVE

The objective of this task is to assist Ship ’s Force aLioan ’

- 
selected ships in performing an inventory/validation of installed

hardware using those techniques developed in Task 2 “Develop Pro-

cedures and Techniques for Performing Inventories. ” Assistance

~~~~~~~ to include providing guidance to crew , assistance in colleet.thg

arid recording data , review of collected data to ensure that it IS

in useable form and collating the data . On completion of the in-

ventory the techniques ari d procedures of Task 2 will be reviewed

and changes recommended as necessary.

5 5 
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1. TECHNICAL APPROACH

DESCRIPTION OF TASK/SUBTASKS:

3.1 Provide guidance to selected ships crews as necessary in the

conduct of’ Shipboard Inventory .

3.2 Assist Ship ’s force in collecting inventory data.

3.5 Review coL’ecte d data, ensure that it is usable form and
S collate.

3.14 Evaluate procedures and techniques of Task 2 and recommend

changes as necessary.

3.5 Participate in validation of AO 148, USS Ponchatoula using
- the procedures developed in sub-task 2.4.

3.6 Assist in the conduct of the validation of DDG—7, USS Henry

B. Wilson using the procedures developed in sub-task 2.5.

4
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PROCEDURE FOR ACCOMPLISHING TASK : 
S

3.1 Using the procedures of Task 2 assist COMSERVPAC and a sel- 5

5

ecte d ship ’s crew in preparing for an inventory/validation

of the ship ’s installed hardware in support of the Ship ’s S

Data Automation (SDA ) System validat ion program. This as-

sistance to consist of written guidelines, provis ion of

Ship System Diagrams , discussions with key shipboard per-

sonnel or forma l instruct ion as foun d necessar y.

3.2 During the actual conduct of the inventory/validat~~i main-

tain liaison with COMSERVPA C and Ship ’ s personnel to trouble-

shoot proce dures , resolve conflicts and assist with data

collection as required. S

3.3 Provide assistance to COMSERVPAC personnel in reviewing

collected data to ensure that it is in a usable form and in

collating the data.

3.4 On completion of the inventory/validation review the tech-

niques and procedures of Task 2 to determine their effec-

tiveness and recommend changes as necessary.

3.5 During validation of the AO 148, USS Ponchatoula, partic i-

pate in the actual conduct of the validation using the pro-

cedures developed in sub-task 2.4. Perform subtasks 3.1,

3.2, ).3, and 3.4 as outlined above to support the valida-

~~~~ effort.

~~ s1at COMSERVPA C with the actual validation of’ the DDG—7,

Henry B. Wilson using the procedures developed in sub-

5
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task 2.5 . In additicti to sub-tasks 3.1, 3.2 , and 3.3 as
S 

outlined above, assist COMS~~VPAC by coordinating the val- S

idation efforts of the various participating organizations

in accordance with the procedures .

4

6 S
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QUALITY ASSURANCE PROVISIONS :

Task status will be reported in Bi-weekly status reports. Any

required revisions to Inventory Procedures will be submitted 
S

for review and approval.
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REVISIONS

Rev Page Description Date CSP
Approval

A 1 1. Changed t i t le  of Task Plan

3 2. Revised task objective

3 3. Added note sta t ing that
contract  task 6 require-
ments  are incorporated in 

~ C-Y~Task 5 Plan .
2..

2-7 4. Re-typed en t i re  Task Plan
S and added revision page .

4 , 5, 6 5. Revised sub- task 5.3 to
def ine  that pre-overhaul
inspection and test
procedures  for  de te rmining
overhaul work requi rements

S are to be developed.

6. De leted sub-task 5.4

All to re f l ec t  development
to date and current
technical  direct ion .
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TASK OBJECTIVE

The objective of this task is to develop methodology for

determ ining a bas is for mak ing equ ipment overhaul dec isions
using the best information available and not require ing elaborate

rel iabi l i ty  tests or data collect ion except in unusual cases.
Procedures developed are to be fully coordinated with the Planned

Maintenance System (PMS) and shall specify what data to collect

and how to evaluate the data for refinement of the overhaul

criteria. The procedures will incorporate inspection , check-off

on work sheets for use by technic ians during pre-overhaul

inspections to determ ine work requ irements to be accomplished
during ship overhauls .

NOTE : This Task Plan incor porates the requ irements of
Contract Task 6. A separate task plan for Contract

Task 6 will not be provided.

H ’ A— 3 1 
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TECHNICAL APPROACH S

DESCRIPTION OF TASK/SUBTASKS :

5.1 Select generic types of equipment for which overhaul

criteria will be developed.

5.2 Identify, invest igate an d assess the parameters , charac ter-
istics and factors (associated with each selected generic

equipment type) that potentially cons t i tu te  a bas is for
overhaul decision .

5.3 For se lecte d equipments , develop inspection , test , or
check-off procedures and data sheets to be used by tech-

nicians during pre-overhaul inspections. The results of

these inspect ions an d tes ts  are to be use d to determ ine S

the overhaul work requirementc for the equipment.

4
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PROCEDUR E FOR ACCOMPLISHIN G TASK:

5.1 Generic equipment types (such as pumps, motors , p ipin g
etc.) will be identified and ranked in terms of their im-

pact on the overhaul program an d the ir importance to the
operation of the ship . Factors such as: existing overhaul

pract ices , mission cr it ical ity,  reliability and maintain-
ability, cost of overhau l, an d populat ion of can didate
item , as der ive d from h istor ical data of COMSERVPAC ships
and from interviews with appropriate personnel will be

considered. From the ranking developed , gener ic equ ipmen t S

types wil l  be selected for  complet ion of remaining sub -
tasks . Selection wil l  be made in conjunction wi th  govern-
ment technical  personnel .

5.2 Potential  c r i t e r i a  for  establishing a basis for overhaul
S decision , inc luding but not l imited to- age - usage -
S 

design parameters - operating environment and material

condit ion as determinable by tes t/ inspect ion wil l  be
ident i f ied and assessed to establ ish their  importance and
potent ia l  appl icabi l i ty .  Invest igat ions wil l  be based on
available 3M data and will not require elaborate reliability

S 

test  or data col lect ion .
5.3 The potent ia l  c r i t e r i a  developed above wil l  be incorporated

into the inspection , test  or check-off  procedures for
selected equipments .  In developing these procedures ,
al ternate app roache s will be invest igate d :

a . )  One approach would be:
1. determine  “as new ” condi t ion
2. determine maximum “wear limits ”

3. determine actual condit ion
4. decide overhaul work requirements.

5
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b.) An alternate approach would be:

1. determine parttcular types of failures.

2. determine “symptoms ” which precede
particular types of failure .

3. determine actual condition in terms of’
symptoms .

4. decide overhaul work requirements.  S

A combination of these approaches will be incorporated into S

the procedures.

A complete prototype procedure , including inspection and/o r
test data sheets , wil l  be developed for a single equipment such
as a centr ifugal  pump . This protptype procedure wil l  be analysed
and tested to determine if use of the procedure will  yield the
desired results; that is, will use of the procedure and the S

inspection or test data tell an overhaul planner what the overhaul
work requirements are for the equipment.

Additional procedures for  pre-overhaul inspection or test  of
S 

up to a total of 15 selected equipments will  be developed
incorporating the results of the analysis of the prototype pro-

cedure. The additional procedures will be confined to hull,

mechanical, arid electrical equipments such as winches, motors an d

pumps . Electronic and ordinance equipment, in-general, will not

be considered.

6
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QUALITY ASSURANCE PROVIS IONS :

5.1 A recommended l is t  of generic equipment types wi l l  be
reviewed wi th  government  r epresenta t ives, to select  those
for which overhaul determinat ion procedures wil l  be developed.

5.15 Rough drafts of procedures will be submitted for review on
an “as completed ” basis prior to f ina l  p repara t ion  and sub-

S m i t t a l .

S ~ ~ 
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REVISIONS

Rev Page Description Date CSP
Approval

A All 1. Renumbered pages

2 2. Added revision page

4 - 7 3. Re-typed

4 & 6 4. Added Task 7 .4 to in r lude
ship alt  s t atus  informat ion  .( y t~~ Z4 ~as element of pre-overhaul
materia l inspect ion .

B 1 1. Changed title to indicate
S “Pre-Overhau l ” Material

5 Inspections .

3 2. Added note stating re-
qu irements of Contract
Task 8 are incorporated
within th is plan for
Task 7.

~~5 3. Revised sub- task  7.1 to -p.--
cross reference Task 5. 1.~

4 , 6 4. Added Task 7.5 incorpor-
at ing the requ irement to

S assist in a pre-overhaul
inspection, subs t i tu ted
an AO 143 Class ship for
an ATF Class as ident-
ified by Contract  Task 8.

S All to r e f l ec t  development to
- date an d current  technical

______ _________ direction . _______ ____________
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Task objectives. The objective of this task is to develop methods ,
procedures and instructions for material inspections to determine
pre-overhaul material condition of selected ship ’s equipment/
systems, including habitability. Procedures and methods are to be
fully compatible with the 3M System, methods, proc edures and tech-
niques developed under other tasks of the PERA program, Boar d of
Inspection and Survey procedures and procedures currently pres-
cribed under the COMSERVPAC Overhaul Improvement Program. Assist-
ance in applying procedures developed to actual inspection/inspect-
ions will be provided to selected ship/ships .

Note: The requirements of Contract Task 8 are included in this
Task Plan for Task 7. A separate task plan will not be
prov ided for Task 8.

55 f i ~
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1. TECHNICAL APPROACH

DESCRIPTION OF TASK/SUBTASKS :
7.1 Develop procedures for planning , conducting and recording the

results of Pre-Overhau l Material co~ditions .
7.2 Identify/Examine availability of inspection resources and re-

commend team structure .

7.3 Assess compatibility of recommended inspection procedures with
prevailing practices and procedures.
7.4 Develop procedures for use during pre-overhaul inspections to
determine ship alteration status and applicability .

7.5 Assist pre-overhaul inspection teams with the inspection of

an AO 143 Class Ship .

4
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PROCEDURE FOR ACCOMPLISHING TASK

7.1 Procedures will be developed and assistance provided with the
following objectives :

a. Determine Material Condition of selected ships equipment/
systems including habitability.

b. Assess degradation in material condition since last overhaul.
c. Determine effectiveness of the Planned Maintenance System

(PMS).
d. Reveal material defic iencies that should be corrected

either prior to extensive operations or during the next
scheduled overhaul.

e. Provide symptomatic and diagnostic data that contribute
to the Requirements Planning Phase of the Regular Over-
haul Cycle.

Procedures will emphasize those aspects related to the iden-

tification of equipments to be inspected/tested , scheduling cf’

inspections/tests, training and indoctrination of ship ’s force,
and acquisition of required support. Procedures, using results from
Task 5, where applicable, for conduct of inspections/tests will
delineate measurements, visual examinations, etc. to be made by the
inspection team during the inspection . The recording section
will include instructions for collecting data and reporting the
findings, conclusions, and recommendations resulting from the
inspections/tests.

7.2 A survey will be made to identify sources for performing pre-
overhaul equipment/systems material inspection s of SERVPAC ships.
Based on results of the survey a recommended team structure for
accomplishing the Inspections will be provided. Included will be
Identification of required specialities skill levels . The recom-
mended team will be consistent with available resources.

7.) Procedures developed will be reviewed to Insure they are fully
compatible with the systems, methods and procedures of the task
objective.

5
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7.11 Review SHAPALT records, the SHIPALT INDEX, SHIPALT Corn-
pletion Status (SACs) report and other documentation that de-
scribes or denotes the applicability and status of SHIPALTS FOR
COMSERVPAC Ships. The purpose of the review Is to determine
what information is available to perform pre-overhaul planning and
provide a data package suitable for validating SHIPALT status and
applicability during the pre-overhaul inspections . Initial
effort under this task will be directed at AO type Ships

7.5 Using procedures developed in Task 7.1, assIst pre-overhaul

inspection teams in conducting inspections of an AO 14) Class
Ship. The results of this inspection are to be used to definitize
the work requirements for a ship overhaul. Assistance will be
provided to instruct personnel in use of procedures and data
forms and in pre.-organizing the conduct of the inspection .
During the pre-overhaul inspection assistance will be provided
by monitoring the conduct of the Inspection and completion of
the data forms to insure that the correct and required information
is obtained.

6
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QUALITY ASSURANCE PROVISIONS

7.1 Procedures developed will be submitted for review by COM-
SERVPAC and Pearl Harbor Naval Shipyard .
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Co NTRACT NO. NO06014-71-C-0431

TASK 9

(Incorporates Task 10)

TITLE: DEVELOP PROCEDURES FOR DETERMINING

ANT ) RT~flORflTNCr PC)ST_c)VFRWAITT. MAT~ PTA T, (~~ N f lTTT f lN

Prepared for

(1) COMSERVPAC

(2) PEARL HARBOR NAVAL SHIPYARD

Prepared by

ARINC RESEARCH CORPORATION
Western Division

Date: NOV29 1971
Rev A: June 23, 1972

Approved:
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REVIS IONS

Rev Page DescriptIon Date CS?
Approval

A Al]. 1. Retyped and renumbered page

2 2. Added revision page

3 3. Revised objective

3 4. Added note stating that
requirements for Contract
Task 10 are incorporated
within this plan for Task
9.

5. Reworded Task 9.1 and
9.2. ‘ lv ~~~~

‘

(1
6. Added Task 9.3 incorporat- ~~~~~

‘

ing the requirement to
assist with’ the deter-
mination of the post
overhaul material con-
dition of a ship. Sub-
stituted an AO 143 Class
Ship for an ATF Class
Ship as identif led by
Contract Task 10.

All to reflect development
to date and current technical
direction.

A-46 
2



.~~~~~~~~

— —

~

L. TASK OBJECTIVE

L. The objective of this task is to develop methods , procedures ,

and instructions for determining and recording the material condi-
tion of a ship/selected systems or equipments at the completion

of overhaul. These procedures will take into account the work
I accomplished during the overhaul, the work which was defined for the

overhaul, and any incomplete or new work discovered during the

1 overhaul period. The procedures will result in documentation

of outstanding work from which a post overhaul maintenance plan can

be developed . The procedures developed will be applied to an

actual ship.

L I

Note: The requirements of Contract Task 10 are included in this
Task Plan for Task 9. A separate task plan will not be provided

for Task 10.

1;

3 A-47



TECHNICAL APPROACH •1

DESCRIPTION OF TASK/SUBTASKS:
9.]. Develop procedure for Determining and Recording post-overhaul
material condition.
9.2 Insure compatibility of procedures with prevailing practices

and procedures.
9.3 Assist COMSERVPAC in determining and recording the material

condition of an AC 143 Class Ship at the completion of an overhaul.
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PROCEDURE FOR ACCOMPLISHING TAS K

9.1 Procedures and methods wi l l  be developed to determin e and to
record the post-overhaul material condition of a ship . Application
of the procedures will resul t  in a cont inua t ion  of the information
obtained us ing the Pre-Overhaul Mater ia l  Inspect ions . Extensive
inspections or tests should not be required except as a part of
the overhau l “wrap-up ” normally conducted by the overhauling activity
and the ship ’s force. Maximum use will be made of existing information
systems to obtain the required data. Generally the procedure will
make use of the pre-overhaul work packages . The post-overhaul
procedure will require review of the pre-overhaul work package and
updating the package to account for work accomplished and new work
discovered during the overhaul. The procedure wil l  incorporate the

• - methods to be used to record the post-overhaul material  condi t ion
of the ship .
9.2 The procedures will be Integrated with 3M System Current
Ship Maintenance Project (CSMP).  Results  of using the procedures
will  be used to formulate  the post-overhaul maintenance plan for
a ship . (Development of a post-overhaul ma intenance plan will  not
be done in performance of this task.)
9.3 Assist  COMSERVPAC in determining and recording the mater ial
condition of a ship at the completion of an overhaul.  The procedures
and data record ing methods developed in Sub-task 9.1 wil l  be used
to document the post-overhaul material  condit ion of an AO iLl-) C lass
Ship in lieu of the ATF Class Ship stated in Contract  Task No. 10.
Assistance will  be provided in terms of instructiQ-l s on the use of
the procedures and data recording methods. Assistance will also be
provided to collect and assemble the post-overhaul data and to
review it for completeness and correctness.

5
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QUALITY ASSURANCE PROVISIONS

9.1 Procedures developed will be submitted in preliminary

draft form to COMSERVPAC for review and approval. . •
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PERA P ROGRAM
-, TASK PLAN

CONTRACT NO. N00604-fl- R-Q431

TASK 11

- 

TITLE: Develo p Methodolo gy for Preparin g

Egu i pn~ nt Ov~rhau 1 Sp~~ifi r~atfnnc (~flS)

Prepared for

- ,  
(1) COMSERVPAC
(2) PEARL HARBOR NAVAL SHIPYARD

Ia

I.

Prepared by
ARINC RESEARC H CORPORATION

F Western Division

Date : 21 Ju ne 1971

I I Rev A: June 23, 1972
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REVISIONS

Rev Page Description Date CSP
Approval

A 2 1. Added Revision Page

2-6 2. Re-typed and renumbered
sub-tasks

3 3. Deleted reference to Task
13 in objectives ()

4. Added subtask 11.4 to
investigate alternative
methods for obtaining
overhaul replacement parts.

5. Deleted out-of-date
schedule and resources
plans .

All to reflect development to
date and current technical
direction.

A-52 2

LA



_ _ _ _ _ _

p
OBJECTIV E

The object ives of this task are to develop methodology and
a format for developing an Equipment Overhaul Specification (EOS),

Identify data sources for preparing an EOS, and to investigate
alternative methods for supply of overhaul replacement parts.

The resul ts  of this task shall be the basis for  accomplishment
of Task 12 (Develop Equipment Overhaul Specifications (EOS’S)

and an Instruction for Preparation of EOS’S).

3
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TECHNICAL APPROACH

Description of Task/Subtasks :

11.1 Identify Data Sources for Preparing Equipment Overhaul
Specifications .

11.2 Develop Methods and Rationale for Preparing Equipment
Overhaul Specifications.

11.3 Develop Format for Preparing EOS’S.

11.4 Develop an Approach for Assessing the Alternative Methods
of Supplying of Overhaul Replacement Parts.

£

4
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PROCEDURE FOR ACCOMPLISHING TASK:

11.1 Identify Data Sources for Preparing EQS ’s. Survey a
sampling of planning/estimating personnel to ident ify
current data sources used/desired. Assess data require-
ments for EQS preparation. Prepare a listing of data
requirements for each type of EOS and identify available
data source (s).

11.2 Develop Methods and Rationale for  Preparing EOS ’ s.
Examine existing practices to identify alternatives and
opti ons that exist re la t ive to preparat ion . Evaluate
each al ternat ive/option .

11.3 Develop Format . Review exist ing pol icy guidance for
specif ica t ions  and develop formats  for  hull , mechanical
and electrical equipment overhaul spec i f i ca t ions .  Check
forma t aga inst prevai l ing prac t ices .  Submit format  for
review/approval.

11.14 Develop an approach for  assessing the a l t e rna t ive  methods
of Supply ing of Overhaul Replacement Par ts .

a. Determine general outl in e of process .
1. Ident if y and def ine  the a l te rna t ives  relat ive

to the specification of overhaul replacement
parts during the preparation of EOS ’s, Methods
such as, “Cpen, Inspect and Replace as Necessary ” ,
and the pre.-programing of parts-kitting-which
may be required for replacement will be considered.

2. Determine the cost factors and identify costs
associated with each alternative identified.

3. Synthesize a scheme to represent the cost factors
of each a l ternat ive.

4. Evaluate and make a determination of additional
information or data required to fur ther  develop
or refine the scheme .

b. Prepare a technical b r i e f ing  and report to COMSERVPA C
for review and a determinat ion as to fu r the r  develop-
ment .

5
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QUALITY ASSURANCE PROVISIONS

Products of each subtask will be submitted for review; pro-
gress will be reported at bi-weekly meetings . .1

ii

6 •~~
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PE R A  PROGRAM
TASK P LAN

C()NTRACT NO. N00604-7l-C-O2431

TASK 12

(INCORPORATES TASK 13)

TITLE : DEVELOP EQIJIPNENT_ OVERHAUL SPEC TFIC&TIONS

~~(EOS) AND AN INSTRUCTION FOR PREPARATION OF
EQS ’ s

Prepared for
(1) COMSERVPAC
(2) PEARL HA RBOR NAVAL SHIPYARD

Prepare d by
ARINC RESEARC H CORPORATION

Western Division

Date : NOV 29 19’~
Rev A: June 23, 1972

L
Approved: II
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REVIS IONS

Rev Page Description Date CS?
Approval

A 1 1. Changed t i t l e
2 2. Added Revision Page

3 3. Revised objective

3 14. Added note stating re-
quirements of Contrac t
Task 13 are incorporated
in Task 12 Plan.

5. Retyped and completely
revised sub-tasks .

\~v6 6. Revised subtask 12.3 to
note that a prototype and
only 3 additional (total
of 4) EQS’S will be prepared
instead of 15 as identified
in Contrac t Task 13.

All to reflect development
to date and current technical

- direction .

2
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TASK OBJECTIVE

The objective of this task is to develop prototype Squipment

Overhaul Specifications (EOS) for selected equipment. The metho-

dology developed in Task 11 will be used to develop these prototype

Equipment ~verhau1 Specifications. The specifications will be

developed for the same equipment selected for writing preoverhaul
inspection and test procedures for overhaul determination in Task

5. In addition to developing the prototype equipment overhaul
specification, the rationale for the contents of the specifications
will be documented and a general instruction or guide for preparation
of equipment overhaul specifications will be written.

NOTE: This task plan for Task 12 incorporates the requirements of
Contract Task 13. A separate task plan for Contract Task 13
will not be provided .

:
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TECHNICAL APPROACH

DESCRIPTION OF TASKS/S UBTASKS:

12.1 Develop a prototype Equipment Overhaul Specification (EOS )
using the methodology developed in Task 11.

12.2 Analyse the prototype Equipment Overhaul Specification (EOS )
and prepare an instruction or guide for preparation of EOS ’s.

12.3 Prepare additional EOS ’s for some of the same selected equipments
for which pre-overhaul inspections and tests are prepared in
Task 5.

— I

4
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PROCEDURE FOR ACCOMPLISHING TASK

12.1 Develop a prototype Equipmen t Overhaul Specification using the

methodology developed in Task 11. The prototype EOS will be

prepared for an equipment such as a centrifugal pump . The EQS

will  specify overhaul requirements  for  two desired levels of
material condition :

1) Satisfactory operating condition with minimum tear-

down and overhaul expense;

2) Near new operating condition .

The EQS will include :

1) Complete reference to applic able plans , manufacturer
publications, NAVSHIP documents , e tc .  . .

2) Statement of which dimensions , clearances, finishes,
material composition, hardness or other qualities are
of primary importance during overhaul;

3) Specifications of which parts are to be repaired or re-
placed and other actions to be taken regardless of

conditions found when equipment is opened ;
4) Specification of dimensional or other checks to make

when equipment is opened to determine additional parts

to be repaired, replaced, etc . .

5) Specif ica t ion of minimum “as released ” condi t ion for
equipment after overhaul to each of the two selected

levels specifying what dimensions or other qualities

of primary importance are to be verified and recorded
and which dimension s or qualities can be assumed to
be correct ;

6) Overhaul parts list that specify normal parts required

for each level of overhaul includ ing quantity of each
required for one unit with complete description data
and stock or plan numbers required to obtain the parts
both commercially and through the Navy Supply System.

h
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7) A list of additional parts that may be required for
overhaul if the equipments are in unusually bad condi-
tion along with recommended quanti ty of each f or X
number of units being overhauled, and including
complete descriptive data and stock or plan numbers

required to obtain the parts both commercially and
through the Navy Supply System.

12.2 Analyse the prototype Equipment Overhaul Specification (EOS).
From the analysis, prepare an instruction or guide for pre-
paration of EOS ’s. The purpose is to provide “How to do it
instructions” for the preparation of EOS ’s. The instructions
for developing overhaul specifications should include :

a. Instructions for selecting equipments adaptable to EOS;
b. Specification of skill level required to prepare EOS;
c. Detailed instructions and rationale with adequate

examples showing step-by-step how to assemble the
required data and make the necessary judgements to
prepare EOS;

d. What data to collect and how to evaluate the data for
improvement of the EQS after actual equipments are
overhauled by these specifications and placed in

service.
12.3 Prepare additional EOS ’s for some of the same selected equip-

A ments for which pre-overhaul inspections and tests are prepared
in Task 5. The instructions or guide developed in Sub-task
12.2 will be used to prepare these additional EOS ’s. The
purpose of preparing these additional spec ifications is to
“prove” that the use of the instructions or guide developed in
subtask 12.2 will produce useful EQS ’s. Only a maximum of

3 additional EQS ’s are to be prepared using the instructions
or guide.
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t i~• QUALITY ASSURANCE PROVISIONS

- Products of each subtask will be submitted for review. Progress

will be reported in the Bi-Weekly Status Reports.

All Procedures and Instructions developed will be compatible
— 

with MDCS , 3-M program requirements.

1~
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PF:RA PROGRAM
TASK PLAN

CONTRACT NO. NQQ6O4-7l-R-043 1

TASK 14

TITLE: PREPARE AN OVERHAUL CYCLE PLANNING
LOGIC NETWORK

Prepared for
(1) COMSERVPAC

(2) PEARL HARBOR NAVAL SHIPYARD

Prepared by
ARINC RESEARC H CORPORATION

Western Division

Date: June 23, 1972
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OBJECTIVE

The objective of this task is to develop a logic ne twork  tha t  de-
picts  the overhaul cycle planning process.  This ne twork  w i l l  i d e n t i f y
the individual steps involved in the process and the organizations
responsible for  the reqired actions . The network wil l  be laid out
in the proper time sequence and related key event points in a typical
ship overhaul cycle will be noted.  The network wil l  show the in-
terrelationship between action organizations and the f low of informat ion
required to define work requirements .  The network will  then il-
lustrate the process for development of work packages from the de-
finition of work requirements for the various phases of the overhaul

cycle .

NOTE : Contract Task 14 places emphasis on developing networks for
plan n ing the actual  overhaul process once the work package is
defined. This implies that the process leading to definition

of a work package has been developed and is clearly understood
by all concerned. Such is not the case. Therefore , this Task
Plan is developed to provide a network to serve as a moJel

for the complete overhaul planning process in lieu of a
network to serve as a model for the overhaul process itself

as identified in Contract Task iLl .

3
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TECHNICAL APPROACH

DESCRIPTION OF TASK/SUBTASKS:

114.1 Identify the steps involved in the plann ing process and the
organizations responsible for  the required actions .

114.2 Lay-out a logic network showing the interrelationship and
sequence between the steps and organizations identified in

Subtasks 14.1.

14.3 Write-up a brief description of the steps identified in Subtask
14.1 to supplement the network developed in Subtask 14.2.

II

,
t 

_ _ _  

.
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PROCEDURE FOR ACCOMPLISHING TASK

14.1 Ident i fy  the steps involved in the planning process and the
organizations responsible for the required actions. Sources

such as instruct ions, pre-overhaul planning letters, 3M
documents, organization charts , and policy statements will
be reviewed. Consultations with SERVPAC and shipyard

personnel will be held. As complete a picture as possible

of the present practice of conducting the overhaul cycle plan-

ning process will be obtained .

14.2 From the information obtained in Subtask 14.1, lay-out an

information flow network (diagram ) which illustrates an ideal-

ized overhaul cycle planning process. This network will il-

lus t ra te  the “ideal” planning process for a comp lete overhaul
cycle. Consideration will be given to the regular overhaul

planning process as well as planning for the post-overhaul

maintenance act ivi t ies  unt i l  the next regular overhaul. The
network will show such events as ship checks, trade-offs ,

updating the 3M Current Ships Maintenance Projects (CSMP),

and development of long range maintenance plans. The diagram
will indicate the responsible organizations and the informa-

tional reports or data compilations required for decision making.

Preliminary diagrams will be developed and presented to SEEVPAC

for  discussion and comment.  A f inal diagram incorporat ing
comments will be drawn and submitted.

14.3 Write up a brief descri~ tion of each of the steps involved in
the planning process i l lus t ra ted  in the logic network .  The
descript ion will  contain only su f f i c i en t  in format ion  to c l ar i fy
the abbreviated descr ipt ions contained on the logic ne twork .

‘ 5
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QUALITY ASSURANCE PROVIS IONS - -

Preliminary logic networks will be submitted for review as
completed.

.
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Prepared for
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Prepared by
ARINC RESEARCH CORPORATION

Western Division
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OBJECTIVE

The objective of this task is to develop documents which will
replace present COMSERVPAC procedures and instructions such as the

Overhaul Improvement Program, COMSERVPACINST Ll710.19A Overhaul

Guide, and overhaul planning letters. The objective will be achieved

by working with COMSERVPAC to prepare a Maintenance Management Master
Plan for the SERVPAC organization . The Maintenance Management Master
Plan will incorporate the work requirement planning activities ident-

ified in the logic network developed in Task 14. In addition , the

Master Plan will incorporate the budgeting and scheduling process

required for  implementation of maintenance act ivi t ies  including
alterat ions and habitabil i ty improvement.  The Maintenance Management
Master Plan will be a written document that defines maintenance

management policies, describes required actions , and designates re-

sponsible organizations. From the Master Plan, the requirements for
indiv idual instructions or procedures wi l l  be identified. As these

requirements for written instructions or procedures become known,
4
, selected procedures will be developed and prepared .

NOTE: The requirements of Contract Task 16 are incorporated in this
Task Plan for Task 15. A separate task plan will not be pro-

vided for Task 16.

3
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TECHNICAL APPROACH

DESCRIPTION OF TASK/SUBTASKS:

15.1 Work with COMSERVPAC to prepare a Maintenance Management
Master Plan.

15.2 Prepare documents such as instructions, procedures and manuals
which describe details contained in the Maintenance Management
Master Plan.

Ii
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PROCEDURE FOR ACCOMPLISHING TASK

15.1 Work with COMSERVPAC to prepare a Maintenance Management

Master Plan . The basic unit  of the Master Plan wil l  be an
individual ship overhaul cycle , approximately 3 years . The
maintenance management process for a ship overhaul cycle is
depicted on the logic network developed in Task 14. The de-
scription of this ship overhaul cycle planning logic network
will be expanded to describe the COMSERVPAC Force Maintenance
Management Master Plan. Sufficient written description will
be provided to clearly identify actions and responsibilities
with regard to managing repairs, alterations and habitability
improvements. The Master Plan will  address the long range
planning process including requirements determination , budgeting,
and scheduling for maintenance actions . The “who”, “what”,
“when” and “why ” aspects will be described. The Master Plan
developed will be wr i t t en  in suc h a form that it can be issued
to all organizational levels of COMSERVPAC , such as s ta f f ,
group, squadron and ship , for use in unders tanding and com-
plying with COMSERVPAC maintenance policies.

15.2 Prepare documents such as instructions, procedures , and manuals

which describe details contained in the Maintenance Management
Master Plan. The Master Plan will identify certain actions
such as “prepare manpower budget ” or “start Ship ’s Force
Overhaul Management System (SFQMS).” In many cases adequate
instructions do not exist descirbing procedures necessary to
accomplish the required actions . As directed by COMSERVPAC ,
selected instructions, manuals, or procedures will be developed
and written . This Task Plan will be revised as necessary to
add the requirements for additional documentation. The pre-

paration and written presentation contained in such manuals
will be suitable to a man with an eighth grade education .

5
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The manuals will be organized in descending stages such that
a reader can obtain the overall picture in one section, sub-
systems in another and details in others.

6
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- - QUALITY ASSURANCE PROVISIONS

1. Documents developed in each sub-task will be submitted for
review.
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APPENDIX B
SUMMARY OF PRINCIPAL

DATA ITEMS SUBM I1TED

Contract Identification When
Task No. Data Item or Title No. Submitted

1 Ship Work Breakdown Structure ( VIE S) WD/HNL-7 1-013 Sep 1971
for MDCS, Fourth Level Expansion

1 Report of SDA Design as Developed Informal Dec 1971
by SE RV PA C Submittal

1 
- 

AO— 143 Class Ship System Definition W2-D06- TNO 1 Apr 1972
and Index

1 ATF—96 Class Ship System Definition W2-D06- TNO5 Aug 1972
and Index

1 General Ship Class EIC Systems W2-D 06-TNO2 Jan 1973
Staging Diagram s

1 A Concept for Merging EIC and WBS W2-D06- TNO6 Jan 1973
to Achieve a Common Language Con-
figuration Accounting System

1 AOE- 1 Class Ship Systems Definition W3- D06—TNO3 Mar 1973
and Index

2 , 3 , & 4 Equipment Validatio n Material Pre - Attac hment to Aug 1972
pare d Under Tasks 2 , 3 , and 4 of letter
Contract N0060 4—7 1—C— 0431 WD/CA— 72—253

2 , 3 , & 4 Lette r report on Tasks 2, 3 , and 4 WD/CA—72-25 3 Aug 1972

5 & 6 A Procedure for Determining Overhaul W3-D06— TNO 1 Jan 1973
Work Require ments for Fire and Tank
Cleaning System In Fire Room of
AO-143 Class Ships

7 & 8 FMP and SHIPALT Validation Packag e Enclosure Jun 1972
for USS KAWISH1WI (AO-146) and USS to lette r
PONC HATOULA (A O-148) WD/CA-72-17 0

7 & 8 Guide for Overha ul Planning Team W3-D06-TNO2 Jan 1973
Accomplishment of Pre-O ver haul
Material Inspections , Shipcheck s ,
and Tests

B-i 

~~~~~~~~~~~~~~~~



D06— 1— 1— 12 12

Contract Id entification When
Task No. Data Item or Title No. 

- 
Submitted

9 & 10 Proposed COMSE RV PA C Instruction: W3-D06- TNO5 Feb 1973
Post Overhaul CSMP Valid ation

11 Proposed Plan for Evaluating Alter na- Informal Jan 1972
tive Methods of Orderi ng Replacement Submittal
Part s Required for Machinery
Overhaul

ii Methodolog y and Recommended W3-D06— TNO4 Feb 1973
Format for Prepari ng Equipment
Overhaul Specificat ions

12 & 13 Guide for Preparing Equipment W3 -D06-TNO6 Mar 1973
Overhaul Specifications and Sample
Specifications

14, 15, Proposed COMSERV PA C Notice: Informal Aug 1972
& 16 HabitabilIty Manual Submittal

14, 15, Proposed COM SE RV PAC Instruction: W3-D0 6-TNO7 Mar 1973
& 16 Overhaul and Maintena nce Guide

17 Technical Progress Reports Biweekl y Status Every
Letters 1 thru 42 two weeks

17 Report on Ship System Staging Informal Feb 1972
Workshop, 27 Janua ry to 3 February Submittal
1972 at Headqua rters , COMSERVPAC

17 Briefing Material for SECAS Validation Informal Feb 1972
Workshop at Honolulu , 14-18 February Submitta l
1972

17 Br iefing: “Development of Ship Sys- Verbal Jan 1972
tern Diagrams , Progress Report” Presentation

17 Briefing: “Ship Systems Diagrams as Verba l Feb 1972
a Basis for Testing , Maintaining, and Presentation
Operating Ship Systems ”

17 Briefing : “Ship System Diagrams ” Verbal Apr 1972
Presentation

.17 Briefi ng: “Development Work Per- Verbal Jan 1973
formed by ARIN C Research Corpora- Presentation
tion for COMSE RVPAC ” (Verbal
Final Rep ort)

_ _ _ _
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APPENDIX C
SUMMARY OF TRIPS

Personne l Travel Date Places Visited and Purpose

N. Scarlett 28 Aug 1971 San Diego — Partic ipate in workshop for
MDCS and ship systems diagrams.

N. Scar lett 6 Oct 1971 USS SACRA MENTO (AOE- 1), Bangor ,
Wash. — Provide assistance in conduct of
pre-ove rhaul inspection.

N. Sca r lett 11—15 Oct 1971 Cleveland , Ohio; Washington , D. C.;
Montgomery, Ala. ; Indianapolis , m d . ;
Vallejo , Calif. — Discuss SDA equipment
requirements with pote ntial suppliers.

N. Scarle tt 27-29 Oct 1971 NAVSEC , Hyattsvil le , Md. — Determine
interfac ing factors between equipment con-
figuration , account ing system (SECAS),
and C OMSE RV PAC validation /inventory
program.

C. Mclndoe 29—30 Nov 1971 COMSERVPA C and PHNSY — Present
briefi ng on functional diagra m concepts .

N. Scarlett 5-10 Dec 1971 Washington, D.C. — Assist CSP in SDA
system presentation.

J. Mc Ker nan 19-22 Dec 1971 Santa Ana , Calif. , ARINC Research Corp. ,
Western Division — Coordinate contract
work.

N. Scarlett 20 Jan 1972 ARINC Research Corp. , Honolulu and
COMSE RV PA C — Discuss Task 11 kitting
model and attend ship system diagram
workshop.

N. Scar lett 8 Mar 1972 Naval Shipyard , Hunters Point , PERA
(CSS) — Work on CO M SERVPAC PERA
assignments relate d to contract tasks .

K. Saunders 20 Mar 1972 USS PONCHATOULA (AO -148) — Validate
equipme nt at sea.

N. Scar lett 23 Mar 1972 NAVSHIPYD , Hunters Point , PE RA
(CSS) — Coordinate revised Task 7 ship
alterations status and applicability per
overhaul inspection procedures.
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Personne l Travel Date Places Visited and Purpose

K. Saunders 5 Apr 1972 San Diego, NAVMMAC PAC — Val idation
D. Wh itnell of DDG-7.

J . McKernan 16 Apr 1972 San Diego, Calif. — Attend SECAS debrief-
ing on DDG- 7 validation.

P. Reeves 14 May 1972 Hyattsville , Md . — Discuss SECAS
K. Saunders va lidation /SDA implementation process.

J . Mc Kern an 10 Jul y 1972 San Diego, Calif. — Present results of EIC
and WBS structure analysis to 3M policy
committee.

L. Larsen 27 Jul y 1972 Subic Bay, P. I. — Assist in material
K. Saunders inspection of AO- 146 , Task 8.

J. McKernan 20 Aug 1972 Subic Bay, P. I. — Assist in material
inspection of AO-146.

J. McKernan 1 Dec 1972 Hunter ’s Point Naval Shipyard , PERA
(CSS) — Coordinate COMSERVPAC over-
haul planning procedures.
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APPENDIX D
PROPOSED PLAN FOR EVALUATING

ALTERNATIVE METHODS OF
ORDERING REPLACEMENT PA RTS
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1. INTRODUC TION

This plan describes alternativ e appro aches for the development and application
of a cost—effectiveness model for evaluating the various method s available for supply-
ing “t placement parts for machine ry ove rhaul.

2. BACKGRO UND

Parts rep laced during machine ry ove rhaul can be acquired in a variety of ways.
For example , they can be ordered afte r the equipment to be ove rha uled is opened and
inspected and the material requirements are established. On the other hand it is
possible to pre—prog ram replacement part requirem ents , assemble kits, and make the
kits available to the overhauling activity at the outset of the ove rhaul period . Under
the latter appro ach , unused parts would be fed back into the supply system . The
“kitting” concept, of course , has several variations relatable to the variety of crite ria
possible for selecting the parts to be included in the kit.

There are obvious as well as unknown advantages and disadvantages associated
with each of the above appro aches. It is apparent , for example , that initiating an
order for replacemen t parts afte r inspection minimizes the num ber of parts that must
be maintained within the supp ly system, but results in maximum possibility of
experiencing delay . The “kitting ” concept produces the oppos ite effect. Evaluation of
the alternative methods leading to the selection of the best approach require s the
following steps :

a. Identify /define the alternatives.

b. Identify the cost and effectiveness parameters sensitive to the
alternatives.

c. Acqui re , through collection of new data and /o r ana lysis of
existing data , the information necessary to quanti fy the
sensitive cost and effectiveness parameters.

d. Estimate the relative (or absolute) cost and effectiveness

associated with each alternative.

It can be reasoned that steps a and b above can be accomplished in a gener al
sense; i.e., relative to any type of machinery subjected to periodic overhaul. Steps c
and d, however, should be accomplished for each unique type of equipment since the

D-3
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relationship between replacement part ordering policy and cost-effectiveness may
va ry from case to case.

Subsequent sections of this plan provide a detailed description of the recom-
mended approach for accomplishing each of the above steps.

3. EVALUATION OF ALTERNATIVE METHODS

3.1 1DENTIFICATION/DEF INITION OF ALTERNATE ME THODS FOR
ORDERING OVERHAUL REPLACEMENT PARTS

Alte rna tive methods for orderi ng overhaul replacement parts include:

a. Alte rnati ve 1 — Initiate orderi ng of replacement parts after
equipment has been opened and inspected and parts requirements
determined .

b. Alte rnatIve 2 — Assemble replacement part kits on the basis of
expected usage.

c. Alte rnative 3 — Assemble replacement part kits on the basis
of cost.

d. Alternative 4 — Assemble replacement parts on the combined
basis of usage and cost.

3. 2 IPE NTI FICAT ION OF E FFECTIVE N ESS AND COST PA RA ME TERS

Evaluation of the alternatives identified In the preceding paragraph involves an
assessment of the cost and effecti veness associated with each.

3 . 2 . 1  Effective ness

The effectiveness of an overhaul can be measured in te rm s of either timeliness
of overhaul accomplishment or the adequac y of equipment performanc e subsequent to
overhaul. Either of these measures could be influenced by the manne r in which
replacement parts are ordered. The following specific measures of overhaul effec-
ti veness could be influenced by the approach taken for ordering parts :

a. Frequency with which (or likelihood that) delays occur in completing
an equipment overhaul .

b. Average length of delay occurring In equIpment overhaul.

D-4
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c. Frequency with which (or likithood that) delays associated with

equipment ove rhaul cause slippage in complet ipn of the ship’s
Regular Ove rhaul.

d. Average length of slippage to ship ROH completion date caused by
unavailabili ty of equipment replacement parts.

e. Ave rage calendar time requi red to accomplish equipment ove rhaul .

f. Frequenc y of corrective maintenanc e subsequent to overhaul.

3.2.2 Cost

The cost of equipment overhaul can also be influenced by the re placement—part
ordering philosophy . For example , it may be reasoned that the preprogramming of
replacement parts through prior assembly of kits could reduce the required expendi-
ture of ship labor , thereby reducing the overhaul costs . On the other hand , use of the
kitti ng approach could inc rease the cost associated with maintaining the pipeline of
parts req uired to support a given equipment.

Less tangible cost factors could also impact on the chosen meth od of acquiri ng
equipment overhaul replacement parts. For example , It can be a rgue d that the pre —
programmi ng of replacement parts will result in a lesser chanc e of ove rhaul comple—
tion delays , thereby “saving” time and/or money .

Evaluation of the alte rnatives , therefore , involve s establishing some form of
cost model suitable as a framework for collecting the pertinent data and comparing the
alte rnatives. Figure D-1 is a sugge sted cost breakdown structure that can be used for
this purpose. The figu re expresses equipment ove rhaul cost as consisting of both
direct and Indirect costs. By definition , direct costs are those that could probably be
accounted for through prevailing accounting practices of the Type Commander and
repair activities in the management of ship overhauls. Indirect costs represent those
less-tangible factors not normally accounted for within the framework of ove rhaul
management.

As further noted In the figure , direct costs may be fu rther divided into labor
and material cost. Labor cost can be subdivided to account for that portion of labor
due to parts acquisition.

• 
• 

The purpose of this cost breakdown struc ture is to Identify all cost elements
that could be expected to vary dependent on the alternative selected.
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3 . 3  ACQUISITION OF DATA

The third step in the evaluation process involves the acquisition of the data
required to exercise the cost model for each part—replacement alternative. The nec-

essar y data can be acquired by thre e methods:

a. Cont rolled Test
• b. Uncontrolled Test

c. Semicont rolled Test

A data collection plan is offe red below for each of these options .

3.3.1 Controlled Test

Under this option, all data requi re d for evaluation of the alternatives would be
collected under “controlled” conditions. Each identified alternative would be imple-
mented on a test basis , with data collection forms and accounting procedures spe-
cifically oriented toward the objective s and parameters of the evaluation. Specific
items of equipment would be selected as test subjects. Both “estimated” and “actual”
data would be gathered.

3. 3. 2 Uncontrolled Test

Under this option , the part— replacement alternative s would be evaluated
essentially on the basis of data recorded under prevailing practices. That is , the
data required to quantify cost and effe ctiveness parameters would be: (1) taken
directly , (2) calculate d , or (3) deduced from existing data sources such as the
following :

a. Work requests submitted by ship ’s force during requi rements planning

b. Shipyard planners ’ estimate sheets prepared during overhaul planning

c. Arrival and departure reports

d. Job order specifications

e. Job order amendments and associated cost estimate sheets

f. Work schedule sheets and work status reports as used in the
normal management of overhaul activit y

g. Message s and other miscellane ous correspondence identifying
schedule slippages or delays.

D-7
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Under this option , no new or supplemental data collection forms or procedures
would be initiated. Rather the data now being collected would be consolidated ,
reformatted, or summarized as needed.

3.3.3 Semicontrolled Test

Under this option , existing data bases would be utilized to the maximum extent
possible but augmented with additional data. The additional data would be recorded
via form s and procedure s supplement al to those currently in use. Two distinct part-
replacement alte rn atives are hypothesized:

(1) Order replacement parts afte r opening and inspecting the equipment
to be ove rhauled.

(2) Pre—order a replacement part kit where the kit would consist of all
parts that have greater than 50 percent chance of use (based on

experience) and cost less than a given dollar amount.

Table D-1 present s a proposed Data Acquisition Plan for this test.

3.4 MEASU REMENT /ESTIMATION OF COST AND E FFECTIVENESS FOR
ALTERNATiVES

The specific approach to be take n in quant ifying the cost and effectiveness of
each alternative will depend on the option selected for data acquisition. If a controlled
approach to data collection is adopted , the effectiveness and cost of each alternative
could be measured; i.e. , evaluation of the alternatives would be on the basis of actual
results , If an uncontrolled approach is ta ke n , the comparison of the alternatives
would be based on estimates deduced from available data . If the semicont rolled
approach is taken , some conclusions would be based on fact , others on deduction .
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TABLE D-1. PROPOSED DATA ACQUISIT ION PLAN

Steps Recommendations

1. Select equipments to be tested . Select at least two equipme nts for test
purposes. L ikely candid ates:
a. Winch
b. Main Feed Pump
c. Diesel Engine
d. S/S Generato r

2. Designate pa rticipati ng overha ul Select/coordinate with two naval shipya rds.
activit ies. One would be designat ed to overhaul te st

equipment using “existing practices ” with
participation to the extent of recordi ng
added suppleme nta l data . The othe r would
acquire kits and overhaul equipment using
kits.

3. Define/spec ify kit s Recommend use COSA L , Part II and Tech
Manual.

a. Identif y all possible replace-
ment parts . Cost per COSA L, lead time per S/Y ,

b. Dete rmine /estimate lead planne r usage per past data .
time , expected usage , and
cost.

c. Set maximum tolerable kit
cost.

d. Select Items for inclusion in
kit using cost-priority trade-
off procedure.

4. Designated overha ul activ ity Acquire kits sufficient for at least 10 equip—
acquires /assembles kits . ment overhaul actions .

5. Pre pare supplementa l data col- Use two forms:
lection forms.

a. Pre-over baul planning data form
b. Post-overhaul rep ort

1) EOS App 1
2) Delay Data
3) Expe nd Iture Accounting

6. Collect data . Collect data for at least 6 months , or for
at least 10 actions of each alternative.

7. Analyze data /evaluate
alte rnatives.
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