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ABSTRACT

Techniques relating to the management of ship
• maintenance programs are cataloged on the basis of their

characteristics arid applications. Brief descriptions are
given of each technique , together with references to
other documents providing greater detail.
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PART 1- INT RODUCTION

A RINC Research Corporation has provided considerable support to the Navy In
assisting the mana gement of shi p maintenance programs. Toward that end , the
Corporation has applied a wide variety of techniques (some developed in—house) per-
taining to maintenance management. This report catalogs these techniques on the
basis of their characteristics and applications.

Figure 1 is a summary matr ix  of tasks accomplished by ARIN C Research in
support of shi p maintenance management versus the techniques resulting from or
applied in each of these projects. Each identified technique is cataloged in Part H of
this report in the form of a Technique Description Sheet (see samp le , Figure 2) con-
taining the following information :

a. Item No. — A sequence number in this catalog

b. Title

c. Description — A narrat ive statement identifying the technique in terms
of its purpose and general application , and the procedural steps associ-
ated with its imp lementation. Where appropriate , the description is
supplemented by figures , tabl ’~s, or othe r information contributory to
an understanding of the technique .

d. Type of Technique — Identification of mechanical aspects of app lying the
technique — whether it includes a math model or computer program ,
whether it is essential ly an eng ineering procedure (based on app lication
of engineering princip les) or a management procedure (based on man—
agement pr inci p les) , etc. It should be noted that a given technique may
involve more than one of the above categories , e. g., it may be classi-
fied as an engineering procedure and having a math model as its basis .

e. Cost Parameters — The cost area that the technique addresses —
development , procurement , installation , maintenance , operation ,
management/technical service , and modification . ‘k In cases where
the technique addresses total cost , the “Life Cycle ” block is marked.

*These cost areas are defined in ARINC Research publ ication 509—01-2—5 64 ,
• Cost—Effectiveness Evaluation Procedures for Shipboard Electronic Equi pment and

Systems, Vol. 1, Feb. 1966.
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13-0090

SSDIs for DD&-2 Class Ships PERA(CRLJDFS) N00140-74- X
D-0090

Shipboard Electronic Equipment PERA(CSS) N66 3 14—74 — N X
Study C-2497 “CI”

Comm Flex Configuration Analysis COMSERVPAC N00604-73- X
C—0181 “Cl”

Engineering Support to Underwate r NIT Various X N X N N N X N X X X X
Systems

Sonobuoy Studies NADC Various X

FAST System R&M Assessment NAVSH1PS N00024-68- N X
C—5326

Destroyer Engineered Oper. Cycle PMS 934 Various

SARI’ Development l’FiiA (CRUDFS) N00t4 0— 74—D -
0090 (Task 7)

Post-RON Analy s is PERA(CSS) Varlou ~COMSE RVPAC 

_ _I_

/

L  --.. , - SSS.5~~-55~~~~___ --5—. 5 .— -  - -—----- — - —- ----- .-~~~~~~~~- - - 



— ‘-—— 
~~~~~~~~~ ;;C

—:-— - - 

-~~ ~-~: 
“

U 1/ 7/I / A/L / /// I///l  / //// ~ / 
h/

~~/ / / / / / I / / / / / .  7

p . — C s ~s C, Cs - Ci ,. ?g C, - - - C’. C” - ‘ - - 5_ ‘t - 5- ‘P - - I •,C C - ‘- ‘ ‘ CC’ ‘ C ‘C it C ~~

N

X X X X

N

N

X X X  X X X  N X

X X

N X

X X X

N

x x x x

(Figure 1)

9f10

—4
—  —“-------- ——.-‘. 

__s - ~~~~~~~~~~ - -5-  -5— ’



_ _ _ _ _ _ _ _ _ _ _ _  -,

T
.5

TECI*IIQUE DESCRIPItON SHEET
1. Item No. 2. ‘i’itle

3. I)escrlption

I. Tvp.. of Tec hnIque 4 . Cost i’,srnm ’ters 0, Effectiveness Parameters 7 . Stat s

Math Model — iife Cycle — Effectiveness Conc~~t —

Computer Program — llevelopment Perf. Capability — Technique i)e~elnped, —
Not App lied

Engineering Procedure 
— 

Procurement 
— Availab ility

Technique Applied
Management Procedure — Installation ReliabIlity One Time

— Mslntenanee 
— 

MaintainabIlIty 
— 

TechnIque Applied
Recurrently

— 
— 

i)peration None

— MgI/Tech 5C r, lv, ’ _____________________ ___________________ —

_________________________ 
Modification 

__________________________ ________________________

Nnne

* 
- . Type of System. Equipment 1’ . life ( v i l ,  Phase 10. FunctIonal Area -  S upported

Tota l Ship — Concept Form. 
—

Hull Structure — \ a flulatlon —

- . z Propulalon — i)evelopmc’nt 
—

Electric Plant Acquisit ion —

Command & Surv . — Operation —

• < Auxiliaries — _____________________ —

(‘)ut f It/Furni s h. _______________________

Armament 
____________________

—— II, Refe rence, iARIN( 5,-search ( nr4uorat i:’n isiblicatinna inknv rui h, roinv in~i v,utv 4

Fi~~re 2. Sample of Technique Descri~~ion Sheet
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In cases where the technique does not address any aspect of cost , the
“None” block is marked.

f . E ffectiveness Parameters — The aspect of system effectiveness tha t the
technique addresses , i.e. , perfo rmance capab iiity , availab i lity ,
reliability , maintainabili ty , or other effectiveness elements. Tech-
niques that do no specifically address any of these parameters are

classified “None ”.

g. Status — The status of the technique , i.e. :

1) The technique exists in conceptual form , but requires further
development be fore it can be app lied.

2) The technique has been suff icient ly developed to permit app lication ,
but app lication hasn ’t as yet been attempted.

3) The technique has been applied once to date.

4) The technique has been applied recurrently.

h. Type of System/Equi pment — The specific ship system to which the
technique app lies , based on the f irst  level of defini t ion In the Ship Work
Breakdown Structure (SWBS) . Techniques app licable to an entire ship
are marked “Total Ship ”. Techniques limited in their  application to a
particular type of shi p are so indicated at the bottom of block R by a
fi l l ed—tn notation of ship type .

Life Cycle Phase — The life cycle phase(s) to which the technique
app lies — concept formulat ion , development , validation , acquisition , or
Operation.

j . Functional Areas Supported — The functional area(s) of shi p maintenance
management that the technique supports. These functional areas are
listed al phabetically in Table 1. Each Technique Descri ption Sheet lists
in block 10 the particular areas from Table 1 that the technique supports.

k. References — Those publications , both of ARINC Research and the
government , that either describe the technique or I l lus t r a te  Its
application.

12 
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TABLE 1. LISTING OF FUNCTIONAL AREAS OF SHIP MAINTENANCE

MANA GEMENT SUPPORTED BY TECHNIQUES CATALOGED IN APPENDIX A

a. Configuration Management x. Maintenance Program Manage-
ment Information System

b. Criticality (of Equipment) Ranking
y. Material Condition Assessment

c. Electrical Design Analysis
z. Pre—Overhaul Test and Inspection

d. Electronic Test Equipment
aa. Planned Maintenance Syste m

e. E MI/E MC
bb. Production Planning and Control

f. EOC Maintenance Management
cc. Reli ability Demonstration

• g. Failure Analysis
dd. Reliability Engineering Analysis

h. Fleet Modernization Program
ee. Reliability Measurement

I. Habitability
ft. Reliability Prediction

j . Life Cycle Cost Analysis
gg. Reliability Program Eva luation

k. Light-Off Examination
hh. Reliability Trend Analysis

I. Logistics Management Information
System ii . ROH Cost Analysis

m. Logistic Management Program ii . ROH E ffectiveness Analysis

- ‘ 
n. Logistic Support Planning kk. ROH Planning

o. Mainta inabili ty Demonstration Il. ROH Work Package Development

p. MaintainabilIty Measurement mm. Ship’s Force Overhaul Manage-
ment System

q. Maintainability Prediction
nn. Spares Inventory Determination

r. Maintainability Trend Analysts
00. Specific Operational Requirements

s. Maintenance Budgeting
pp. Structural Design Analysis

t. Maintenance Cost Analysis
qq. Testtng

u. Maintenance Engineering Analysis
rr. Training

v. Maintenance Manpower Analysis

w. Maintenance Strategy Planning

1.
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The Technique Description Sheet also shows areas in which the methodologies
have potential utility, although not yet applied by ARINC Research. An “X” In
blocks 4 through 9 Indicates current characteristics and app licabili ty, and the
letter “P” denotes potential characteristics or applicability. For example , certain
techniques may be marked in block 8 with an “X” opposi te “Propulsio n ” and a “P”
opposi te “Electric Plant” . This reflects the fact that the technique has been applied
to propulsion system equipmen t and could be applied to electric plant equi pment.

Figure 3 is a matrix showing the specific functional areas supported by each of
the techniques cataloged in Part H. Additional visibility is provided by Figure 4 ,
which summarizes the techniques in terms of their classificat ion(s~ by:

a. Type of technique

b. Cost parameters

c. Effectiveness parameters

d. Status

e. Type of ships system/equipment

f. Life cycle phase

14
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F ICURE 3 (Shed 201 2)
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/

I-unctional Area .~ t- ~ sc ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~u ~~ C I CI cu eu~~~~I ~I cu e’ Ic Ic Ic u~ Ic e’

Maintenance Strategy Planning ‘ N

Material Condition Assessment x

Pre-t)~erhauI Tesi & inspection (I’OT&-f i

Planned Maintenane~i System (PMS4 X N

Procurement ~~ecification Development

Production Planning and Control

Reliability Demonstration x x

Reliability Engineering Analysis x x x N

ReliabilIty Measurement x x x x x x x x

Reliability Prediction N N X X X

Reliability Program Evaluatio n x x
Reliability 7rend Analysis X N

ROIl C lst Analysis

Roll Effectiveness Analysis

ROIl Planning x x
ROIl Work Package Development

Ship’s Force Ove rhaul Mgt. Sys. (SFOMS( 
— — — — — —

Specific Operational Requirements

Spares Invento ry DetermInation

Structural Deaign Analyais 
— — — — 

x
TestIng x x 
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— — 
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N N N
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CLASS IFICATION OF TECHNIQUES iL/il/ //// ~// ~ ///// 7/// / ’t~/// il/ ~BASED ON TYPE.COST AND .~ 
~~ ~/ / :/~ /~~ ~ e

EFFECT~~~~SS PARAMETERS

CHARACTER I ~TICIAP PLI CAT I ON /

— 

-w Cl CS i Cs Cs Cs Cl, 11$ CS CS Cs Cs

~, Math Model N N N N N N N N N N N N N

Computer Pro cam P X N N N N N N ‘C N N

Fngineeri ng Proc edure X X  X X X X X  X X X X N N X  X N X X X N X N~~X X X X X X  X X ,

Manageme nt I’ rocedu re N X N X X
Tra ining Procedure
t ile Cycle N X X

Des elopment I X N

I— Procurement N L X X

Instal lation ~
Mainirnance N X N X X N N N I ~ x X X N N N

Operation x N N
Mgt /Teeh Se rs ices N N
Modification x x x x

None X
~~~4L N X X X _ X X X X X X X X X X X X

F f fe c t i s en es s x
~ Performance Cap. x x N X N N

~~~ -l ,u l ah uI I Is  N X X N
Ileiiabilltv N N N N N X N N N N N N N N N X N N

Mai ntainaiuuli t ’. X N X X X X X X X N N \  X X  N X N X
(Otter / x
None N X N X  X X  N X X

- - - -~~~~~ — •  Concept

Tech. Deueloped , Not App lied N N
Tech. App lied One Time X X X X X N N X X X

~~~~~ Tech. App lIed Recurr ingiy X X X X X X X X  X X x x x x x  N X X  \ N X X  X X
J

N X  X

Total Shi p X X N P X N I’ N N N —

I-lull Structure X N I’ P P i’ P P X
.~~ Propulsion X X  t ’ X  P P X I ’  X N P  I’ X P P N \  X X X P  P i’  P X

Electric Plant N N P X P p p p p p p x P P P p x I’ P P i’ P X

~~~ Comnianct & Surv. X N X X  l’ P % P P p i ’  I ’ P P  X X I ’  P P P P I ’  I N X X  X X

Auxiliaries x x  i x  p p p p  r ’ p x  p p p P X X  X P X X I ’  P P  X X
Outfit & Furnishings % X I’ ~ I’ p p i’ p p p p p P i’ N
Armam ent X X  X I ’ X X ~~ jj~~N i’ i ’ x x x  X P X X X P  N P  P P P  X

Concep t Formulati,,n P ~ P 
- Validation P P p N X P p X p p

t ~ Development 1’ p p p X P X P N P p
Acquisition P 1’ 1’ P p X X X X P P N N N X p p
Uperation X N \ X X N X X  N X X N N P X X X X X X N X  X X X X X X X X X X

X A pplicable; P Potenti,lly app llr sh ie .

/
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PART I I —  TECHNIQUE S SUPPORTING SHIPS

MAINTENANCE MANAGEMENT

Item T itle Page

1 Development of Ship Systems Definition and Index for Ship Classes 27
Using Equipment Identification Code

2 Deve lopment of Ship Systems Definition and Index for Ship Classes 31
Using Ship Work Breakdown Structure

3 Communication Electronics Systems Configuration Management 35
Analysis

4 Comparative Analysis of Shipboard Electronic Test Equipment 37
Requirements and Allowances

5 Validation of Shipalt Status and App licability 39

6 Evaluation of Engineering Change Proposals 41

7 ReliabilIty Prediction (of Mechanical Shipboard Equi pments) by 43
Regression

8 Reliability Prediction by Summation of Failure Rates 45

9 Reliability Demonstration Test Planning 47

10 Reliability Demonstration Test Conduct 49

11 Determining Shipboard System Figures of Merit 51

12 Reliability Program Surveillance 53

13 Establishment of Mechanical Parts Data Bank 55

14 Data Collection and Analysis of Shipboard Mechanical Equi pment 57

15 IdentIfying Shipboard Mechanical Equi pment Problems 59

16 Engineering Assessment of System/Equi pment Reliabil i ty 61

17 Structural Design Analysis 63

18 Failure Analysis by Engineering Investigation 65

19 Failure Analysts by Laboratory Testing 67

20 Fault Isolation Procedure Analysis 69

21 MaintainabilIty Prediction (of Mechanical Shipboard Equi pments) by 71
Regress ion

22 Maintainability Demonstration Test Planning 73
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Ti tle Page

23 Maintainability Demonstration Testing 75

24 LO-MIX Maintenance Engineering Analysis (LMMEA) TechnIque 77

25 Maintenance History Analysis of Propulsion Equipment 79

26 Analysis of Corrective Maintenance Resource Consumption 81 j
27 Engineering Assessment of System/Equipment Maintainabili ty 83

28 AnalyzIng Shipboard Mechanical Equipment Mainte nance and Cost 85
Factors

29 Reliability and Maintainability Indices for Shipboard Equi pments 89

30 Developmen t of Equipment Behavior Measures 91

31 Analysis of Planned Maintenance System Effectiveness 93

32 Measurement/Assessment of Ship Material Condition (Based on 95
Quantity of Deferred Maintenance)

33 Life—Cycle Cost Categorization 99

34 Development of Cost—Estimating Relationships 101

35 Determination of Annualized Maintenance Cost for Ships 103

36 Evaluating Feasibility of Extending Overhaul Interval 105

37 Extended Operating Cycle Program Planning 107

38 Extended Operating Cycle Systems Analysts 109

39 Class-Level Critical Equi pment List Development 111

40 Ship Class Baseline Repair Profile Development 113

41 P reparation of Technical Repair Standards 115

42 Mana gement Plan for Use in LOE Preparation 117

43 PEB/LOE Preparation Program 119

44 Pre-Ove rhaul Training of Ship Personnel 121

45 Shlpcheck Planning 123

46 ROll Advance Planning Using Network of Significant 125
Activities/Milestones

47 Pre-Overhaul Test and Inspection Procedure 127

24



Item Title Page

48 Development of Standardized Work Requests for AT F/A RS Ships 131

49 Scoping and Estimating Ship ’s Force Regular Overhaul Work 133

50 Estimating Nonindustrial Labor Requirements for Ship ’s Force 135
During ROll

51 Effectiveness Analysis of Ship Regular Ove rhaul 139

52 Economic Analysis of Ship Regular Overhaul 141

53 EMC/EMI Instruction 145

54 EM1—Su sceptibi lity Evaluation 147

55 Logistics Management Information System 149

56 Logistic Management Data Program 151

57 Equipment Procurement Specification Development 153

58 Conduct of Shipboard Habitability Survey 155

59 Development of Habitability Improvement Plans for Ships/Classes 159

60 Determination of Spare Part s Inventory for Weapon System 161

61 LogIstic Support Planning for Ship Class 163

62 Specific Operational Requirement Review 165

63 Analysis of Relationships Between Mission Requirements and ROH Cycle 167
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- TECIIIHQUE DESCRIPTION SHEET
1. Item No. 2. Title

1 Development of Ship Systems Definition and Index for Ship Classes Using
Equipment Identification Code

3. Desc riptIon

A procedure for developing a Ship Systems Definition and Index (SSDI) using the Equipment Identifica-
tion Code (EIC) as a baseline has been developed and applied to certa in ship classes (see references).
The SSDI is an orderly description of the total ship In terms of its systems , equipments, and key
maintenance Items. It includes a structured code, narrative description , and graphical illustrations
where appropriate , of the ship and Its included systems/equIpments. The objectives of the SSDI are to
expand on the existing EIC, supplement it through added description, and tailor it to individual ship
classes. The ~~DI format using the ETC baseline Is illustrated by the attached figures.

4. Type of Technique 5. Cost Parameters C. Effectiveness Parameter, 7. Stalu,

Math Model — l ife Cyc le  — Etfectivenenn Concept —
Computer Pro ram Development — Pert. Capahiliiv Technique Devel oped. —lOst App lied
Engineering Procedure 

— i’rocuremeni — 
Availability

Tec hnique A pplied
Management Proc edure Installation — Relt abi ll is One Time —

— 
Maintenanc e Maintainabiiity 

— 
Technique Applied
Recurrently

— 
Operation None X

— Mgt !Teeh Service — ____________________ — —

_______________________ 
Modif ication ________________________ ______________________

— 
Non,- iL — _________________ —

s . Type ol Svate m Equipment 9. t if e Cyc le Phase 10. Functionai Area s Supported

Tota l Ship iL Concept Form. — Configuration Management
Hull Structure \‘ alt dati on —

z Propulalon _~~~
__ Develop ment —

Electri c Plant Ji. Acqu itu itt on

Command & Surv. JL Operation

Ausili arles il
Outf it/Fur niab. il ____________________ -

A rmament X

11. Reference. (ARINC Re .rch Corporation pub licatio n, ti nt .,. othe rwi ,. tndtcttedi
1. AO-143 Class Ship Systems DefinItion and Index, Pub. W2-D06-TNO 1, April 1972
2. ATF-96 Class Ship Systems Definition and Index, Pub. W2-D06-TNO5, Aug. 1972
3. General Ship Class ETC Systems Staging Diagram., Pub. W2-D06-TNO2, Nov. 1972
4. AOE-1 Class Ship Systems Definition and Index, Pub. W3-D06-TNO3, Feb. 1973
5. ShIp System. Definition and Index for ARS-? and ARS-38 Class Ships, Pub. 1620-01-1-1290,

March 1974

Continues
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TECft~1IQUE DESCRIPTION SHEET
1. Item No. 2. TItle

Development of Ship Systems Definition and Index for Ship Classes Usi ng
(Cont) Equipment Identification Code (Cost)

U
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- TECfI4IQUE DESCRIPTION SHEET
1. Item No. 2. Tit le

1 Development of Ship Systems Definition and Index for Ship Classes Using
(Cost) Equi pment Identification Code (Cost)
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TECI4IIIQLJE DESCRIP T ION SHEET
1. Item No. 2. Title

Development of Ship Systems Definition and Index for Ship Classes Using
2 Ship Work Breakdown Structure

3. D.acrlptton

A procedure for developing SSDIs using the Ship Work Breakdown Structur e (SWBS) as a baseline has
been developed and applied to certain ship classes (see references) . The 881)1 is an orderly descrip-
tion of the total ship In terms of Its systems, equipments and key maIntenance Items. It Include s a
structured code, narrative description, and graphical illustrations where appropriate of the ship and
Its Included systems/equipments. The objectives of the 881)1 are to expand on the configuration
visibility and control capability of the SWBS and tailor it to individua l ship classes. The SSIM format
using the SWBS baseline Is illustrated by the attached figures.

4 . Type of Technique 3. Coal i’aran, -I,- rs ii . Effectivenea c Parame te rn 7 . St~tu,

Math Model — l ife Pt 1* — Ftft-etivese,s 
— Concept —

Computer Program — Il I-elopinent 
— Pert . Capability — Techniq,, 1)e’einpu- I, —Not App i CII

Engineering Proc- lo re  
— Pr - - I liremon i 

— A nIlahiiilv ——
Technique A ppiied

Management i r - - e lur ’ X Il-.i,lislion 
— Re ilabiillv ilne Time 

—

7 — — 3lainlu-nance Muintaj nahil,It 
— Technique A pplied

Pecurroritit
— 

t)peration — ~- i , a -  X

— MgI lech 4cr ,,,, 
— __________ -_______ —

_______________________________ 
Mo iltics i i -’ ,

— NIIOe iL — — —

Type of deatens Equipment 9. l t I ~ Cs - Ic Phaae 10 . Functional Area, Supported

Tota l Ship 
~L 

C ncepi Form. — Configuration Management
Hull Structure X Validation

z Prnpuiainn ..! Development

Flect ri r Plant X Acquinillon

2 Command & Sur, . t)p.-ratinfl

Auxiii.riea ____________________

Oulfitfgurni.h. X

Arm.meni X

11. Refe rence. ~ARlNC Research Corpo ra t on publications unless ot herwi.. indjcated i

1. ShIp System. DefinItion and Index for DE—1052 Class Ships, Pub. 1630—01-1—1389 , April 1975
2. Analysts of Expanded Application of Ship Systems Definition and Index (881)1), Pub. 1630-01-2-1428,

July 1975

3. ShIp System. Definition and Index for DDG-2 Class Ships (being p”epared)

Continued
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TECI IIQUE DESCRIPTION SHEET
I. lien, No. 2. Title

2 Development of Ship Systems Definition and Index for Ship Classes Using
(Cont) Ship Work Breakdown Structure (Cost)

_____ ~ ~!-t II ~ ~ ~
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- .  TECIIIIQUE DESCRIPTION SHEET
1. Item No. 2. Title

2 Development of Ship Systems Definition and Index for Ship Classes Using
(Coat) Ship Work Breakdown Structure (Cost)
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TECI*IIQUE DESCRIPTION SHEET
1. item No. 2. Title -

Communication Electronics Systems Configuration Management Analysis
3

3. fleacription

This technique provides for Identifying, acquiring, analyzing and rar iucing the data necessary to
generate management planning aids for communlcatlon-shlpalt configuration management planning.
The aids resulting from the process provide visIbility regarding shipalt requirements, shipait
completion status, and onboard conftgurattou for alt ships of a given class. The technique has been
applied to all types of Service Force ships in the Pacific Fleet. The technique can be applied to the
electronics suits of any type of ship. Its application Is illustrated in the followi ng figure .

4• Type of Technique 5. Cost l arameters C Effect ivenes , Pa rameters 7 . MaIns

Math Model — t ife CV c le — Effectiveness — Concepl —

Computer Program — Developnt -nt Pert. Capahil~iv — Technique Developed , —
Nol App lied

Engineering Procedure ~~ Procurement — 
As-ailnbi lils- 

—
Technique A pp lied

Slanagemeol i’rnceci Ire j~ 
Installation Heilahiliiv — One Time —

7 _____________________ — Maintenance — Maintainability 
— Tec hnique App lied

Recurrenti v
— 

— 
iperslion None X

— MgI ‘Tech Service — ________________________ ______________________ —

_________________________ M,’di ficst ion 
__________________________ ________________________

— __________________ None X ___________________ _________________

Type of Svatem F.qulpmont 9. I I’  Cycle Phase 10. Functional Areas Supported

Tolal Ship — Concept For m — Configuration Management
tiull Structure ValidatIon — 

ROll Planning
Fleet Modernization Program

Z Propuini on — l)evelopment —

F ec-trio I’lant Acquisition —

Command & Surv . J~. Operation
2.
< Auxiliaries — _____________________

Outf it! Furni,h. _______________________

Armament — _____________________ —

Service Ships ~~~ _______ —

II. Referencea (ARINC Research Corporetion pubttc.ttona unleaa otherwise Indtcatedi

1. CommunIcation Electronics Systems Configuration Management Analysis for COMSERVPAC
Ships, Pub. 1606—01—1—1288 , Feb. 1974

2. Shipboard Electronic System Configuration Management Analysis, Pub. 1627-01—4-1412,
June 1975

Continuea
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TEC~~ IQUE DESCRIPTION SHEET
1. item No. 2. Title 

—

3 Communication Electronics Systems Configuration Management Analysis (Cont) - -
(Cont)
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T
- TECI-l(IIQUE DESCRIPTION SHEET

1. Item No. 2. TItle
Comparative Analysis of Shipboard Electronic Test Equipment

4 Requirements and Allowances

3. Deec rlption
This technique involves determining test equipment requirements and allowances, tabulating these
data, and analyzing the information to identify anomalies and provide recommendations concerning a
ship’s electronic test equipment suite. The technique has been applied to a sampling of Service Force
ships, as described in ref. 1. The technique is spptioable to the analysis of the electronic test
equipment suite for any type of ship. Its application Is Illustrated in the following figure.

4 . Type of Technique 7 . Cost Paramete rs ~ . Effectiveness Parameters 7 , Status

Math Model — LIfe Cycle — Effectiveness — Concept

Computer Program P Development Pert. Capability — Technique Devetoped , —Not Appt ied
Engineering Procedure J~ l roeurcment — As-ailability 

— - Technique A pplied
Management Procedure 

— 
Installation — 

Reliability One Time

— Maintenance — Matotalnabilits — Technique Applied
Ree~rrentlv

— 
Operation None X

— MgI/Tech Servicl- ______________________ — —
_____________________ 

Modification ______________________ ____________________

— None iL.. —

Type of System/Equipment 1 , Life Cycle Phaae 10. Functional Area s Supported

Total Ship Concept Forni — Planned Maintenance System
Hull Structure — Validation — 

Configuration Management
Electronic Test Equipmentz Propulsion — Development

Elect ric Plant — Acquisition

Command & Surv. 
~~ 

Operation iL
Auxilia ries —

Outfit/Furnish. ____________________

Armament _____________________

Test Equin. X ___________

11. Refe rencee (ART?J C Research Corporatlo, publication. unless otherwise indicatedi

1. Adequacy and Availability of General Purpose Electronic Test Equipment Aboard ARSJ ATF and
ATh Class Ships, Pub. 1627-01-1-1409 , Vol. 1, June 1975

Continued
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TEC I-I4IQUE DESCRI PTI ON SHEET
I. 11,-in No. 2. title 
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4 Comparative Analysis of Shipboard Electronic Test Equipment
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TECFI~IQIJE DESCRIPTION SHEET

I. Item No. 2. Title

Validation of Shipalt Status and Applicability
5

3. Description -

This technique comprises a procedure and guidelines for determining/validating the applicability and
status of approved ship alterations. Associated steps are :

a. Review/analyze existing records/data as necessary to summarize known shipalt
applicability and status.

b. Identify unknown status/applicability factors.
c. Compile validation work package.
d. Conduct validation shipcheck.

4. Type of Technique 3. Cost l’a rameters It , Effectiveness Parameters 7. Status

Math Model — Life Cycle Effectiveness — Conc ept

Computer Program — Deselopmon t — Pert . Capability X Technique Des-elop ed.
Not App lied

Engineering Procedure — l’roco romenl 
— Availabil i ty — Technique A pp lied

Managemeni Procedure X lnsta l i it l--n — Reliability — One Time —

— Maintessatice — MaiT,t~in~biiit-t- 
— 

Technique A pplied
Recu rrentl y

— Operation — None 
—

— Met/Tech Service ________________________ -—

_______________________ 
Modification 

________________________ ______________________

__________________ None X ___________________ _________________

Type of Si-stem - Equipment 9 , l ife Cycle Phase 10. Functional Areas Supported

Tota l Ship X Concept Form. — 
Configuration Management
ROH Planning

h ull Structure — Validation — Fleet Modernization Program
l’rispulsion — Development —

Elect ric Plant — Acquisition

Command & Surv. — Operation

Auxiliaries — —

Outfit/Furnish. _____________________

A rmament -

11. References (ARINC Research Corporation publications unless otherwise ind icated i

1. FMP and Shipalt Validation Packages for USS NEOS}IO (AO-143) and Other AO-Type Ships
(copies available from Ships & Ordnance Division)
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TEC~~IQUE DESCRIPTION SHEET
1. Item Mo. 2. TIt le

6 Evaluation of Engineering Change Proposals

3. DescrIptIon

This procedure involves the engineering analysis necessary to evaluate engineering change proposals
(ECP5) for specific equipments. The procedure provides a systematic means of approval/disapproval
based on such technical factors as reliability, maintainability, and value. The procedure has been
applied to a variety of ECPs for a gun mount (see ref. 2).

4. Type of Technique 7 . Cost Parameters e. EffectIveness Parameters 7. Status

Math Model — LIfe Cycle — Effectiveness — Concept —

Computer Program — Development — Pert. Capability X Technique Developed. —Not Applied
Engineering Procedure X Procurement X Availabilily —

Technique A pplied
Management Procedure Installation _2L Reliability X One Time —

— 
Maintenance X Mattstatnabtlltv X Technique A pplied

Recurrently _j
~...— Operation 

~~~~~ 
None —

— Mgt/Tech Sersice — —
_____________________ 

Modification X 
______________________ ____________________

____________________ None ____________________ __________________

Type of System- Equipment 9. Life Cycle Phase 10. Functional Areas Supported

Total Ship P Concept Form. Maintenance Engineering Analysis
Hull St ructure ~~ , Validation Configuration Management

z PropuLsion .,~~~ _ Deve lopment —

Electri c Plant Acquisition

~ Command & Surv. P Operation

Auxiliaries _____________________

Outfi t/Furni sh. P 
_____________________

A r mament X

11. References (ARINC Research CorporatIon publications unless otherwise indicatedi

1. MIL-STD-480, Configuration Control — Engineering Changes, Deviations and Waivers
2. Evaluation of ECPs for the 5”/54 Caliber Mark 45 MOD 0 Gun Mount, Pub. 0978—39—8-1248,

June 1973
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TECI*IIQUE DESCRIPTION SHEET

1. Item No. 2. Title a’

7 Reliability Prediction (of Mechanical Shipboard Equlpmmite) by Regression

3. DescrIption -

This technique provides for the development of reliability prediction equations for shipboard
mechanical equipments such as pumps, valves, turbines, motor-generator sets, diesel engines, etc.
The equations are based on regression analysis involving operational and design parameters such as
operating pressures , operating temperatures, number/type of bearings, etc. The prediction
equations were based on data from several ship types (see ref. 5). Reliability indices covered in this
t echnique in3lude mean time between failures (MTB~) and mean time between maintenance (MTBM).

4. Type of Technique 5. Cool t ’ aram eters ~ . EffectIveness Parameters 7. Status

Math Model J~ l ife Cycle — Effect is -enea s — Concept —

Computer Program — Development — Pert . Capability — Technique Des-eloped . —
Not Applied

Engineering Procedure — Procs-remeot — Availability —
Technique A pp lied

Management Procedure 
— 

Installat ion — Reliability X (ins Time —

~i. Re~ress1on — Maintenance — 
Maintnina ’illty — Technique A pplied

Recurrently
— Analysis j

~ 
Operation — None —

— Mgi ‘Tech Service ________________________ — —

_______________________ 
Modi fication ________________________ ______________________

— 
None 

~_~~~
__ 

— —

M , Type of Si-ste m Equipment 9. l i f e  Cyc le  Phase 10. Functional Area s Supported

Total Ship — Concept Form. .1_ Reliability Prediction
Hull St ructure — ~‘alidation _.

~?_..z Propulsion 
~~~~~ 

Deve lopment

Electric Plant _.~~~ . 
Acquisition

~ Command & Surv. ,,~~~ Operation _..X.._
Auxiliaries _..2~. —

Outfit/Furnish. _____________________

Armament P 
_______________

11. References (ARINC Re.esrch Corporation publications unlss. otherwise indlcatedi

1. A Technique for Design Prediction of Reliabili ty and Maintainability of Mechanical Equipments,
Pub. 594—01—4—962, April 1969

2. Interim Report, Literature Search for Available Reliability Prediction Techniques for
Mechanica l Equipments, Pub. 933-01-1-1018, Nov. 1969

3. Reliability Prediction for Ship’s Machinery, Pub. 4711—1082 , Oct. 1970
4. Development of a Reliability Prediction Procedure for Shipboard Mechanical Equipments,

Pub. 933—01-2—1079, Nov. 1970
5. Development of a Reliability Prediction Procedure for ~ ttpboard Mechanical Equipments,

Pub. 933—02—3— 1153 , Dec. 1971
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TECItIIQUE DESCRIPTION SHEET
1. Item No. 2. Title

8 ReliabilIty Prediction by Summation of Failure Rates

3. DescrIption -

Reliability prediction by summation of failure rates essentially involves developing a reliability block
diagram, determining the population of parts, summing the part failure rates (as determined from a
common source such an MIL-HDBK-217A or FARADA), and calculating the reliability of the system/
equipment, based on the block diagram. This technique, described basically in MTL-STD-756, has
been applied to certain armament and electronic systems (see ref. 2 through 4).

4 . Type of Technique Cost i nrumeters C. EffectIveness P*rSmeters 7 . Status

Math Model Life Cycle — Effectiveness — Concept

Computer l’rogram — li.-s-elopmenf Perf. Capability — Technique Developed.
Not Applied

Engineering Procedure _~~~~ 
i’rocuremeo t — Availabili ty —

Technique Applied
Management Pros edur - — tnstall~ tion — Reliabili ty X (ins Time

_____________________ — Maintenance 
— 

Maintainability — Tec hnique Applied
Recurr ently —— 

— Operation None —

— Mgt ‘Tech Service — ________________________ ______________________ —

________ 
Modific,tioo 

________________________ ______________________

_________________ 
None X __________________ ________________

Ti-ps of S%-stem EquIpme nt 9. l ife Cycle Phane 10. Functio nal Area s Suppo rt ed

Total Shi p — Concept Fo rm. ..~~~~ _ Reliability Prediction
Hull Structu re — Validation

7. Propulsion — Development .2....
Electric Pla nt — Acquisition

~ Command & Surv . ~L Operation

Auxiliari es — ____________________

o utfit /Furnish. _________________________

Armament X _______________

U. References lARflgC Research CorporatIon pub lications unless ot herw ise indlcat.di

1. MIL—STD—756, Reliability Prediction
2. Reliabili ty Prediction for Electrical and Electronic Control Circuitry of the MK 42 MOD 10

Gun Mount, PUbu 978—01-1-1129, Aug. 1971.
3. Relia bI lity Prediction for the Electrical and Electronic Control Circuitry of the MK 45 MOD 0

- - Gun Mount , Pub. 978-02-2-1168 , March 1972
4. Initial Reliability Prediction , Remote Unmanned Work System, Pub. D16-16-1-1228,

AprIl 1973

..
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TECIIIIQUE DESCRIPTION SHEET
1. Item No. 2. Title

9 Reliabili ty Demonstration Test COOdUCt

3. Description -

Reliability demonstration test planning is the preparing of a plan that details the methods,
procedures, schedule , and description of facilities essential to the conduct of a reliabili ty demon-
stration test. The technique include s stipulation of acoept/rej ect/oontinue criteria as stipulated in
MIL-STD-781B.

4. Type o f Technique . Cost i urameters C. Effe ct iv eness Parameters 7 . St*tu ,

Math Model — Life Cycle — Effectiveness — Concept —

Computer Program — Development — - Perf. Capabiittv — Technique Developed, —
Not Applied

Engineering Procedure j~ Procuremen t 
— 

Availability 
—

Technique A pplied
Management Procedure 

— 
Installation 

— Reliability X One Time X
U ____________________ — Maintenance 

— 
Muintainability 

— Technique Applied
Recurrently —

— 
Operation — None —-

— 
Mgt/Tech Service — ______________________ — —

_______________________ 
Modification 

________________________ ______________________

_________________ 
None X 

__________________ ________________

u~ Type of Si-stem- - Equipment 9. I 1 Cycle t’hase 10. Functional Area, Supported

Total Ship — Co ncept Form. — Testing
Hull Styucture — Validation — Reliability Demonstration

7. Propulsion ~~~~ Develop ment —

Electric Plant ..J~ Acquisition JC_

~ Command & Surv. _~~~_ Operation —

Auxil iaries P 
____________________ —

Outfit/Furnish. P 
_____________________

Armament X -

11. References (ARINC Research Corporation publications unless otherwIse Indicated)

1. MIL-&FD—781B , Reliabili ty Tests: Exponential Distribution
2. Reliabili ty Demonstration Test Plan for the Weapon Control and Setting Subsystem of the

Underwater Fire Control System MK 116 Mod 1, Lt r . SDSO—74—115, End . (1),
May 31 1974

47/4 8

__________ —-— - ._ - - - - -~~ - - -~~~~~~~~~~~~~ _--_ 



- — - — ---—--- -. - - .  - .  - -~~~~- ——— ---- —_----- ----— . - -- - --

TECIIIIQUE DESCRIPTION SHEET
1. Item No. 2. TIt le

10 RelIability Demonstration Test Conduct

3. Description

The technique consists of conducting tests, collecting and analyzing test data , and reporting test
results as necessary to evaluate the results of a reliabili ty demonstration test for electronics
equipment. The general approach, as described in ref. 1, Ia applicable to any type of system!
equipment for which a reliabili ty demonstration test is conducted.

4 . Type nI Technique ~ . C ’ ~l iarumeters C. Effectiveness PCramet ers 7 . Status

Math Model — l ife Py le — Effectivenes s — Concept —

Computer Program — Development — Perf. Capability — Tec hnique Developed,
Sot Applied

Engineering Procedure 
~~~ 

Procurement — Availability — Technique Applied
Management Procedure — Installation — Reliability j~. ..., One Time X

_____________________ — Maintena nce — MaIntainability — Technique Applied
Recurrently —

— Operation None —

— Mgt /Tech Service — — —
_____________________ 

Modif ication 
______________________ __________________

_________________ Non x __________________

‘. Type of Svstem;Equ ipment 9. l iFe Cy cle Phase 10. Functional Areas Supported

Total Ship — Concept Form. 
— Testing

Hull Structure — Validation — 
Reliability Demonstration

z Propulsion P Develo pment —

Electric Plant _~~~~ Acquisition

~ Command & Sun—. ~~~~~~ Operatio n —

Au x iliaries _____________________ —

OutfIt /Furnish. P 
____________________

A ransment X 
________________

II. Refe rences (ARINC Research Corpo ration publications unless otherwise indlcitedi

1. ReliabIlity and Maintainability Demonstration Testing of Weapon Control and Setting Subsystem
of Underwater Fire Control System Mk 116 Mod 1, Pub. 1616—08—2—1328 , Oct. 1974
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TECI*IIQUE DESCRIPTION SHEET
I.. Item No. 2. Title

11 Determining Shipboard System Figures of Merit

3. DescrIption -

This procedure establishes a methodology for determin ing figures of merit appropriate to the
reliabili ty, maintainability, and cost-effectiveness analysis of shipboard systems. The procedure
addresses:

a. The defining of equipment and its subl evels
b. Identification and definition of the figure s of merit
c. Ident ification of the data elements and sources
d. Establishment of computation procedures.

The procedure is described In ref. 1. It has been applied to a variety of propulsion system
equipments aboard DLG-type ships (see ref. 2).

4. Type of Technique 5. Cost )‘arameters C. Effectiveness Parameters 7 . Status

Math Model .2L l ife Cycle Effectiveness — Concept —

Computer Program — Development — Pen . Capability — Technique Developed. —
Not App lied

Engineering Procedure 
~~~~ 

Procurement 
— 

Availabil ity
Technique Applied

Management Procedure 
— 

Installation Reiishiiitv X One Time —

— Matoteniwor e X Maintainability X Technique Applied
Recur rently

— 
Operation None —

— Mgt /Tech Service ________________________ — ______________________ —

_______________________ 
Modification ________________________ ______________________

_______________________ None ________________________ _____________________

4 . Type of System EquIpment 9. l ife Cycle Phase 
— 

10. Functional Areas Supported

Total Ship — Conc ept Folio . — Reliabili ty Measurement
Hul l Structure — Validation Maintainability Measurement

Reliability Predictio nz Propulsion j~ Development — Maintainability Prediction
Electric Plant P AcquisItion Maintenance Engineering Analysis
Command & Surv . ...E.... Operation X Reliabili ty E ngineering Analy sis

Auxiliaries P ____________________ —

Outf it/Fu rnish. _____________________

A rmament P 
_______________________

11. Refe rence. (ARINC Research Corporation publications unless otherwise indloated l

1. Procedural Techniques for Analysis of Historical Maintenance Data Relating to Shipboard
Mechanical Equipments, Pub. 594-01-1-959, AprIl 1969 (Ch. 2)

2. Reliab ility and Maintainabili ty Analysis of Selected Mechanical Equipments , Pub. 594—01-2-960 ,
April 1969
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TECIt’JIQUE DESCRIPTION SHEET
1. item No. 2. Title

12 Reliabili ty Program Surveillance

3. t)esc ription

Reliabili ty prog ram surveillance is the review and analysis of a contractor ’s reliabili ty program
activity as necessary to evaluate his reliabili ty program , including the program plan, reliabili ty pre-
dict ions, failure mode and effects analyses , and other elements prescribed in MIL-STD-785.

I. Type of Technique 5. Cost i’arayneters C . Effect iveneaa Paramcters 7. Status

Math Model — l ife Cycle Effectiveness — Concept —

Computer Program — 
l)s -se l epment — Perf. Cupahilily — Teclaiique Developed . —

Not Applied
I:ngtn eerin g Procedure j~_ I’roc uremen t Availabil it y —

Tec hnique Applied
Management I r e  ,oiu, 

— installation — Reliability X One Time X

— Maintenance Maintainability 
— Tec hnique Applied

Recurrently —— Operation None —

_____________________ Mgi /Tech Service — — —
_______________________ 

Modification 
________________________ ______________________

______________ 
None X

a Type at System Equipment 9. I fe Cycle Phase 10. Functional Area, Supported

Tot al Ship ~~~ _ Concept Form . Reliability Program Evaluation
Hull St ructure P Validation

z Propulsion 
~~~~~ 

Development

Electric Pisni ... .E.. Acquisition

~ Command & Suns- . _.~~_ Operation —

Au x iliaries P _____________________ —

Outfi t/ Furn ieh . ____________________ —

Armament X

11. Reference. iARINC Research Corporation publicatio ns unieas otherwIse indicatedi

1. MIL-STD-78M , Reliabi lity Program for System. and Equipment Deve lopment and Production
2. Results of Reliabili ty Program Surveillance of AN/SSQ-50 Sooobuoy Product Improvement

Program Through Acceptance of First Production Lot, Pub. 0E08-01-2-1279, December 1973
3. Final Summary Report-Reliability Program Surveillance of AN/SSQ-50 Sonobuoy Product

Improvement Production Program (Lots 1 through 8)~ Pub. 1135-01-1-1355, January 1975
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TECI-P4IQUE DESCRIPTION SHEET

I. Item Nc’. 2. TItle

13 Establishment of Mechanical Parts Data Bank

3. Desc ription -

This procedure encompasses the steps required in formulating a data bank covering shipboard
mechanical equipment parts. The procedure Includes the steps associated with establishing data
bank objectives; Identifying data sources; and collecting, processing, and analyzing the data.
Potential data sources are Identified in the references.

4. Type of Technique ~. Cost Parameters C. Effec tiveness Parameters Stsiua

Math Model — life Cyc le — Effectiveness Concept

Computer Progr am 
~~~~~~ 

Development Perf . Capability — Technique Developed. ...~~~...Not Applied
Engineering Procedure 

— Procurement Avallsb it i ts
Technique Applied

• Management Procedure 
— 

Installation — Rel iab ili fl - — One Time —

— 
Maintenance Maintainability 

— Technique Applied
.1 Recurrently —

— Operation None

— Mgt /Tech Service ______________________ — —

_________________________ 
Modif ication 

__________________________ ________________________

___________ 
None X 

___________ __________

s Type of System, Equipment 9. life Cycle Phase 10. FunctIonal Areas Supported

Total SMp X Concept Form . Reliability Engineering Analysis
Hull St ructure ~. 

Maintenance Engineering Analysis
— a on — Reliability Prediction

Propulsion — Deve iopment .1....
Electric Plant — Acqui s ition —

Command & Surs . — Operation

Auxiliaries — —
Out fit/Furnish. _____________________

Armament 
_______________________

11. References (ARINC Research Corporition publicati ons unless otherwI se indicat.di

I - 1. RelIability and Maintainability Data-Source Guide, Pub. 52’7-10-9-725, Jan. 1967

1 .  2. Shipboard Mechanical-Part Failure Rates : Data Sources and Technique for Establishing a
Failure Rate Data Bank, Pub. 594-01-3-961, April 1969
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TECI*IIQUE DESCRIPTION SHEET
I. item No. 2. TIt le

14 Data Collection and Analysis of Shipboard Mechanical Equipmen t

3. DescrIption

This procedure covers the collection and processing of MDCS and other data as necessary to compute
reliability and maintainability figu res of merit for shipboard mechanical systems. The procedure, as
illustrated in the attached figure, is described in ref. 1. The procedure has been applied to a variety
of shipboard mechanical equipments, as reported in ref. 2.

-I. Type of Tec hnique Cost Parameters 0. Effectiveness P5ramete rs 7 . Status

Math M th-l — l ife Cycle — Effec l i i en es.n Concept —

Computer Program X Development — Perf. Capaiailit v Technique Iie~eIoped. —Not Applied
Engineering Procedure X Procurement — Ava I labi l i ty —

Technique Applied
Managemenl Procedure Install oiio n — Reliability — One Time —

C
_____________________ — Maintenance — 

Maintainability 
— Tec hnique Applied

Ileciirrentlv X
— 

— Operation — 
None X

— Mgt /Tech Ser~ ice — ______________ — —

_______________________ 
Modification ________________________ ______________________

— 
None _________________ — —

v . Type of Svstem Equipment 9. t i l e  Cycle Phase 10. FunctIonal Area s Supported

Tota l Ship Concept Form. — Reliability Measurement
Hull Structure Validation — Maintainability Measurement

z Propulsion J~~ 
l)cyetopment — 

Maintenance Cost Analysis

Electric Plant E_._ Acquisition —

~ Command & Sury . ~ Operation JL.
Auxil iaries _____________________ —

Outfit /Furnish. _______________________

Armament 2.._.. —

It. References (AR INC Research Corporation publications unless otherwise ind lcst edi

1. Procedural Techniques for Analysis of Historical Maintenance Data Relatin g to Shipboard
Mechanical Equipments, Pub. 594—01-1-959, April 1969 (Ch. 5)

2. RelIability and Maintainability Analysis of Selected Mechanical Equipments , Pub. 594-01-2-960,
Apr il 1969

3. Final Report — Pilot Program for Establishment of a Shipboard Machinery Reliability and
Maintainability Data Bank, Pub. 588-02—3-1058, May 1970

Continued
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TECI*flQUE DESCRIPTION SHEET
1. En-no No. 2. Title

14 Data Collection and Analysis of Shipboard Mechanical Equipment (Cost)
(Cost)

Work Flow for Data Collection and Analysis
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- TECFIIIQUE DESCRIPTION SHEET
1. item No. 2. Title

15 Identifying Shipboard Mechanical Equipment Problems

3. Description -

This procedure provides for’ combined statistical and engineering analysis of shipboard mechanical
systems leading to identification of problems in any of the following areas: design, installation,
repair—parts support, documentation, training and manning, support-equipment availability, and cost.
The procedure, as described in ref. 1, has been applied to a variety of selected ship propulsion
system equlpmeats (see ref. 2).

4. Type of Tec hnique 5. Cost Parameters 0. Elfect lvenesa Parameters 7 . Status

Math Model — Life Cycle — Effectiveness — Conc ept —

Computer Program — 
I)evelopment Perf. CapnhItil~- .~~~ ... Te -Iuniqw Develn~~ed. —NO Applied

Engineering Procedure X Procurement — A~ aiIabilits —
1 enhniquc A ppi ied

Management Procedure Installation Reliability X One Time

P ____________________ Maintenance X Maintainability ~~ Technique Applied 

—

Recurrently
— 

— Operation — None 
—

— MgI tTech Service — ______________________ — —

_____________________ 
Modif ication 

______________________ ____________________

— 
None — — —

°. Type of System /Equipment 9. l i f e  Cycle Phase 10. Functional Areas Supported

Tot al Ship Co ncept Form.— — MaIntenance EngineerIng Analysis
Hull Structure — Validation — Reliability Engineering Analysis

z Propulsion X Development

Electric Plant 
~~~~~ 

Acquisition —

~ Comma nd & Surv . ~~ Operation

Auxiliaries ____________________ —

Outfit/Furni s h. _____________________

Armament P 
_______________

11. Refe rences (ARINC Rese.rch CorporatIon publicatIon unless otherwise ind lcatedi

1. Procedural Techniques for Analysis of Historical Maintenance Data Relating to Shipboard
Mechanical Equipments, Pub. 594-01-1-959, April 1969 (Ch. 4)

2. ReliabilIty and Maintainability Analysis of Selected Mechanical EquIpments , Pub. 594—01-2-960,
April 1969

3. Management Analysis Summary of the Toxic Gas Problem in Enclosed Mounts and Turrets,
Pub. 0978—21-10—1272, 30 November 1973
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TECFt’IIQUE DESCRIPTION SHEET
1. item No. 2. Title

16 Engineering Assessment of System/Equipment Reliability

3. DescrIption

This technique comprise8 design/document review, prediction, observation of tests , and related
analyses as necessary to assess the reliability of a shipboard system/equipment. Application of this
technique to a variety of items is illustrated In the references cited below. The objective of this
technique is to assess compliance with stated requirements, identify problems, and provide
recommended design 5 documentation, and procedural changes.

• 
4• Type of Technique ~. Cost Parameters 0 . Effectiveness Parametern 7 . Statun

Math Model — l i f e  Cycle Effectiveness — Concept —

Computer Program — De~CIopmenl — Perf. Capability — Technique t)e~-elnped, —Not Applied
• Engineering Procedure ...21 l’ rne~~ n~~j~t Availabil ity 

—
• E- Technique A pplied

Management Procedure 
— 

Installation — Reliahility X One Time —

— Maintenance - Maintainability 
— Technique Applied

Recurrently X
— 

— Operation — None —

— Mgi/Ten-h Service ______________________ — ____________________ —

________________ 
Modif cation ________________________ ______________________

None X

u Type of Syste m (quipment 9. t i le Cycle tnhase tO . Functional Areas Supported

Tota l Ship — Conc ept Form. — Reliability Measurement
— .  hul l  Structure — Validation . JL. Failure Analysis

~ propulsion P Development ~~~ Reiii~~1ity Prediction
Elect ric-Plant ~~~ Acquisition

— - ~ Command & Surv . _E_ Operation JL.
Auxiliaries X ____________________ —

Outfit/Fu rnish. P _____________________

Armament X _______________

11. References (ARINC Research Corporation publication s unless otherwise ind icated l

1. Final Report — Reliability Prediction and Assessment Program for Naval Mines (U) (CONFIDENTIA L)
Pub. 904—01—1—984 , July 1967

2. An Analysis of the Reliability, Maintainability and Availability of the TAOC in the Military Service
Envi ronment, Pub. 555—01— 10—874, April 1960

3. Evaluation of Extending Service Life of Seawater Battery MK 61, MOD 0 , Pub. 468-01-1-883,
July 1968

Continued
a
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TECFIn4IQUE DESCRIPTION SHEET
I. ite,i i Nnn 2. Title

16 EngIneering Assessment of System/Equipment ReliabilIty (Cont)
(Cont)

Refe rences (Cont)

4 . Assessment of the Reliability and MaIntainability Characteristics of the SSN-594 Class
Submarine ASW System , Pub . 574—01-1—907 , August 1968

5. Reliability Assessment of the Mines MK 52 ~nd 55, Mods 1 through ( (l~ (CONFIDEN TIAL) ,
Pub . 569—01—1—905 , Augu st 1968

6. Reliabili ty and Maintainability Assessment of the Fast Automatic Shuttle Transfer (FAST)
System (Missile Stream) , Pub. 589-02—2— 97 1, April 1969

7 . Assessment of the Reliab ility and Ma intainability Characteristics of the SSN-637 Class
Sub marine ASW System (U’~ (CON F1DENTIA1~ , Pub. 901—0 1-2— 1005 , Oct. 1969

~‘. Users Manual — Data and Computational Procedures for Assessment of the Reliabili ty and
Main ta inability Characteristics of the SSN-637 Class Submarine ASW System,
Pub. 901—01—4— 1008 , Oct. 19(39

9. FInal Repor t on the Volt age—Transient Tests of the Electrical and Electronic Control Circuitry
of the Mark 45 Mod 0 Gun Moun t , Pub. 978— 03—3—1174 , May 1972

10. RelIability Tenit of the ME 45 MOl) .0 5”/54 Caliber Gun Mounts , Pub. 0978-06—6—1207 , Jan. 1973
11. Analysis of Reliabi lity—Test Results and P-a’~ticality of Teardown Inspection for the 5”/54

Calibe r MK 42 MOD 7 Gun Mounts, Pub. J78-07-7-1219, March 1973
12. E ngineering Assessment of Coastal Patrol and Interdiction Craft (CP I C)  Weapon System ,

pub. 1625—01—1— 1353 , Sept . 1974
13. A Reliabili ty-Main tainabIlity-Availability Assessment of 3-Inch 50-Caliber Rapid Fire Twin Gun

Mounts , Mark 33 Mod 0 and Mod 13, Pub. 1622—02/03— 1—1345 , Jan. 1975

62 
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TECII4IQUE DESCRIPTION SHEET
1. Ite m No. 2. TIt he

17 Structural Design Analysis

3. DescrIption -

This technique incorporates the procedures necessary to establish design criteria, perform stress
analyses, identify deficiencies , and recommend changes relative to mechanical systems.

4. Type of Technique ~ . C~ vt l’arameters II . Effectiveness Parameters 7 . Status

Math Model _~~~ 
Life Cycle — Eff ect iveness — Concept —

Computer Program — 
F)e~ ’-lopm ’r.l — 

Pert. Capability — Technique 1)evelnped . —
Not App lied

Engineering Procedure X l’ rocuremeni 
— 

Availabi l i ty —
Technique A ppihed

Management Procedure — 
Install ation 

— 
Reliability one Time —

_______________________ — Maintenance 
— 

Maintainability — Technique A pplied
Recurrently X

— 
(ipera t i n  

— 
Non,’ —

— P.tgt /Tech Service — — —
_________________________ 

Modi ficat Ion 
__________________________ ________________________

__________________ 
Non, ’ X

5 . Type of Sv,tem EquIpment 9. l i t ’  Cycle Phase 10. FunctIonal Area, Supported

Total Ship Concep t Form.
— — Structural Design Analysis

Hull Structure — Validation _~j~
z Propulsion — Development P

Electric Plant — Acquisition

Command & Surv . — Operation P 
-

~ Auxiltaries _______________________

Out fit/Furnish. _______________________

Armament X 
________________

II. Reference. (ARINC Research Corporation publications unless otherwIse indlcatedi

1. Design Analysis of Modified Bulb Support Structure in DOT Underwater Light Assembly
(12000 and 20000 Feet) , Pub. W2—D16—TNO3 , Oct. 1972

2. Design Analysis of Work System Package (WSP) for Underwater Applications,
r Pub. W3—1616—TNO 2, Nov. 1973
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- TECIIIIIQUE DESCRIPTION SHEET
1. Item No. 2. Title

18 Failure Analysis by Engineering Investigation

3. Description

This technique is that of engineering analysts of equipments that have failed in the field. The
approach consists of Investigating cause of failure from field data , and analyzing circuitry/operation
as necessary to formulate corrective action. The general approach is applicable to any type of
equipment.

-I . Type of Technique 5. ( ‘ ‘i t “ it~~metery C . Effectiveneas Parameters 7 . St.tu8

Math Model — l ife Cv i i ,  — Effect i,eness — Concept —

(‘oniputer l’r,,gram — 
taeveloprn,-nl — Perf, Capabilt is — Technique fl.~ -elnped,

N,t Applied
Engineering Procedure j~ t ’ r , ’ ,- ’ ir ’ -e~- n t  — Avnilabilitv —

Technique Applied
Management Procedure — 

Installat ion — Reliability ~~~~~ One Ttme

_____________________ — 
Maintenance 

— 
Maintainability 

— TechnIque Applied
Recurrently

______________________ 
i)pe t a i I’ i t t  — Nu n,’ —

— NOt ‘Tec h Serv ice — ______________________ —

_________________________ 
Modification 

__________________________ ________________________

__________________ 
None X

Type of Syste m Equipment 9 . l ife Cyc le Phase 10. Functional Areas Sapported

Total Ship Concept Form.— Failure Analysts
Hull St ructure ...E... \‘ahldation

Propulsion ,~ t)evetopment

Electri c Plant ~~~~~~ Acquisition

Command & Surv. .~~~.. Operation JL.

-g Auxttiarie , P _____________________

Outfit (Furnish. P 
_____________________

Armament X 
_______________

11. References (ARINC Research Corporati on publications unles. oth erwis e indlcatedi

1. Quarterly Status Report #4, MX 46 Torpedo Reliability Data Center Failure Information,
Pub. W7—417- TNOO5— 1, Dec. 1967

2. Ajhalysls of Power Distribution and Power Dissipation in the 5”154 MX 42 MOD 9 and 10 Gun
Mounts, Pub. 1621—01— 1— 1307 , July 1974

3. Evaluation of 30 ICW and 2.5 KW Generators Used on SERVPAC ARS and ATF Class Ships ,
Pub. 1620—01—2—1338 , Nov. 1974

4. Reliability and Maintainability Assessment of Mobile Submarine Simulator from TECHEVAL
Data (U) , CONFIDENTIAL, Pub. 1616-10-5-1417 , June 1975

5. ReliabIlity and Maintainability Assessment of Mobile Submarine Slmuiation During Technical
Evaluation (U) , CONFIDENTIA L, Pub. 1616—18—8—1485 , March 1978
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TECII4IQUE DESCRIPTION SHEET
1. Item No. 2. TItle

19 Failure Analysis by Laboratory Testing

3. DescriptIon

This technique involves laboratory analysis of equipments that have failed in the field , i.e. , testing
the equipments, isolating failures as necessary to establish failure mode, and developing recoxn-
mendatlons for preventing recurrence. This technique has been applied to various shipboard
electronic equipments (see reference) and is generally applicable to any item that can be tested under
laboratory conditions.

1. Type of Tec hnique (‘u-s i l ,ra nu,’l - ru C . Effect ivenes s Parameters 7 . Status

Math Model — l ife Cv,-le — Effectiveness — Concept —

Computer i’rogram — 
l)evelopm nt — Perf, Capability X Technique Developed. —

Not Applied
Engineering procedure ,~~~ _ Procurement — 

Avail~hiiity 
—

Technique Applied
Management Procedure 

— 
Instal lation — Reltabliitv A One Time

— Maintenance — 
Maintainability X Techetque Apptted

Recurrently
— 

— 
()peratiuun None —

— Met ‘Tech Servic ,’ — ______________________ — —-

_______________________ 
M,’d ificat ion ________________________ ______________________

_________________ None X 
__________________ ________________

Type of Syste m Equipment 9. l ife Cycle Phase 10 . FunctiOnal Areas Supported

Tota l Ship Concept Form.— — Failure Analysis
Hull St ructure — Validation Testing

z Propulsion — t)eveiopment

Ftectric Ptsnt — Acquisition —

Command & Surv. JL Operation JL.

< Auxiliaries —

Outfit/Furnish. _____________________

Armament —

11. References iARINC Research Corporation publications unless otherwise Iitdloatedb

1. Analysis of Failed Power Supplies Used in the 5”/54 Caliber MX 42 Gun Mount EP-1 Control
Panel , Pub. 0978—23— 11—1284, Jan. 1974

67/68
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TECIfiJIQUE DESCRIPTION SHEET
1. Ite m No. 2. TIt le

20 Fault Isolation Procedure Analysis

1. Descr iptIon

Fault isolation procedure analysis encompasses the review of documentation, observation of
maintenance practices , and design analysis as necessary to evaiuate existing fault isolation pro-
cedures. As described in ref. 1, this technique has been applied to the Mk 42 Mod 9 Gun Loading
System. Application of the technique may result in design/procedural changes.

-I , Type of Technique 5. Cu ust l’arayneters C . Effectiveness Parameters 7, Status

Math Model — life  Cvc l,- — Effectiveness — Concept —

Computer Program 
— Itevu’topment l’erf . Capability 

— Techrlque 0ev- eloped, —Not Applied
Engineering I’rocedure X l’rncurement — 

Availability 
—

Technique Applied
Management i’rr,,’ed,ire 

— 
Installation — Reliability 

— One Time X

— Maintenance — Maintainability J~_ Technique Applied
Recurrently —— 

— 
Operation — None —

— MgI/Tech Service — — —
____________________________ 

Modit ieall ,,n 
___________________________________ _________________________________

— 
None iL — _______________ —

Ty pe ol System Equipment 9. lii,’ Cycle l’hane 10. Functional A rea, Support ed

Tn(ai Ship — 

- 

Concept Form. — Maintenance Engineering Analysis
Hull Structure — Validation — 

Electrical Design Analysis
Z Propulsion — Development

Electri c Plant — Acquisition —

Command & Surs . ~~ _ Operation

Auxiliaries —

O’ittit /Furnii.h. 
_________________________

Armament X 
_______________

11. Refe rences (ARINC Research Corporation publications unles s otherwIse Indlcatedi

[ 1. MX 42 Mod 9 Gun Loading System: Fault Isolation Procedure Analysis , Pub. 1621-02—2—1331,
Sept. 1974
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TECIPIJIQUE DESCRIPTION SHEET

1. Item No. 2. Tltte

-

~~ 21 Maintainability Prediction (of Mechanical Shipboard Equipments) by Regression

3. Descrip t ion

This technique involves the development of maintainability prediction equations for shipboard
us mechanical equipments such as pumps, valves and turbines. The equations are based on regression

analysis involving operational parameters (e. g., pressure, temperature) and design parameters
• - (e.g. , number of bearings) . The prediction equations are based upon data from 17 destroyers. The

• maintainability indices included in the technique include mean time to repair (MTTR) and mean down
time (MDI’) .

• . -i . Type of Technique ii, ( s i  i’aramete rs C Effect iveness l’arameters 7 . Status

- 
Math Model ~~~~~,, l it ’  Cycle — Ef fectiveness — Conc ept —

Computer Program — t~ -v u’lepmu ’n l 
— l’erf , Can~hilitv - — Technique I)eselop ed, —Nol Applied

Engineering Procedure — 
ru,’,, r”nueni — 

A,- u,lahillly —
Technique Applied

- 
Mau~gement l’rocedur , ’ — 

ln utal l - , t , , ’ n 
— Reliability 

— One Time —

7 _____________________ — Maintenuru’ ,’ — 
Malntalnai-uilllv ,~~~~~~, Technique Applied

Recurrently X
• . — Regression —— ope ratvn — None — 

—

Analysis X Mgt/Tech Servic,’ 
_________ ____________________

— 
Modification 

— ______________________ ____________________

-~~~~~~ - 
N u t , -  X 

_ _ _  _ _ _

Type of System Equipme nt 9. l ife ( v u-ic i’hase 10, Functional Areas Supported

Total Ship — Concept F,’rrn . P
— - (lull Structure — Vatidation Maintainability Prediction

Z l’ropulnion X l)eve iopment P
Electric i’lnnt _~~~~~, 

Acquisition

~ Command & Surv. Operation iL.
~ Auxiliaries P __________________ —

Outfit /Furnish. _____________________

Arma ment P 
_______________

11. References (ARiNC Research Corporation publica1lon. unless otherwise Indicatedi

1. A Technique for Design Prediction of Reliability and Maintainability of Mechanical Equipment ,
Pub. 594—01-4-96 2, April 1969

U
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TECI-1’JIQUE DESCRIPTION SHEET

1. Item No. 2. Title

• 22 Maintainability Demonstration Test Planning

3. DescriptIon

The technique consists of preparing a plan that details procedures , conditions , data collection
methods, schedule, etc. , essential to the conducting of a maintainability demonstration test in

- .  accordance with ref. 1. Ref. 2 gives the approach to and results of the application of this technique
to a selected item of equipment.

i. Type of Tec hnique 5. ( ,‘vl l’aramelu’ru C . Effectiveness I’aran,eI,-t ’s 7 . Status

Math Model — l ife Cycle — l’:ffecti,- ,-’nesn — Concept —

Computer I’rogram — 
It~’v,-lopt’ncnt i’,’rt , Capni,illty Technique Develop ed. —

N- I  App iie’l
Fnv-,n,’ ,’r,nC Pr,-,re,lur,- 2L. l’rocutemeo t — Au ailnhilltv —

Technique Applle’
Management Prot-edure 

— 
lnstaliatl,,n 

— Reliability 
— One Time X

_____________________ — 
Maintenanc,’ 

— MaintainabilIty X Technique A pplied
Rec,irrentiv

• 
— 

— 
flperaI ion 

— N--n ,’ —

— Mct r,-~ h S,’r,ice 
— - — —

_______________________ 
5t,,,lIf i,-sll,,n 

_________________________________

______________ 
N -ne X

.u Type of Syste m - Equi pment 9. t i f e  (‘s~- l ’  Phase 10. Functional Areas Supported

Total Ship — Concept Curio . 
— Testing

Hull Structure — ValI,lation Maintainability Demonstration
z Propulsion P l)e~-,’Iopment —

El ectric Plant ,~~~~~ AcquisitIon

Command &- Surv. ,..E_ . Operation

Aux ilia ries P ___________________

Outfit/Fur nish. P

• Armam ent X

1I~. References (ARINC Research Corporation publications unless otherwise indi catedi

1. MIL-STD-471, Maintainability Demonstration

2. Maintainability Demonstration Teat Plan for the Weapon Control and Setting Subsystem of the
Underwater Fire Control System MX 116 MOD 1, Ltr. SD$0-74—387 , End . (1) , 12 Aug. 1974
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TECI-t~IQUE DESCRIPTION SHEET
1. Item No. 2. Tit le

23 Maintainability Demonstration Testing

3. Desc riptIo n

The technique includes test monitoring, test-data collection and analysis , and the reporting of test
results as necessary to evaluate a maintainability demonstration test. The general approach
illustrated by ref. 1 is applicable to any type of system/equipment for which a maintainability
demonstration test is conducted.

4, Type of Technique 7, C--v t  l’aran’,et,’rs C . EffectIveness Parameters 7 , Status

Math Model — lif,- Cur ie — Effect l~ enens — Concept

Cnmputer l’rogram — 
Dev~’Iopm,-nt — Perf. Capability — Technique Developed . —

N’-t Applied
Engineering Procedure X I’ro,-,,r,-ou,’nI 

— Availability
Tec hnique A pplied

Management i’roeedure 
— 

l t t u t a i l - , t , ,-n 
— Reliability 

— 
(Inc Time X

— 
Malnl,’nanc,’ — 

Maintainability X T~,-hniri’~e Applied
Recurrently —

— 
Operation — None —

— Mgi 1Tech Service — ______________________ — ____________________ —
_________________________ 

ModIf Ication 
__________________________ ________________________

Non,- X 
__________________ ________________

9. Type of Syste m Equipment 9. 1 , 1’ (‘ vu-Ic Phase 10. Functional Ares, Supported

Tota l Ship Concept Form,— — Testing
Hull Structure — Va lidation Maintainability Demonstration
Propulsion Development —

Electric Plast .., ~~~,, Acqu isition

~ Command & Surv. P Operat ion —

Auxiliaries P _____________________ — -

Outfit /Furnish. _______________________

Armament X

ii. Referenc es (ARINC Research Corporation publications unless otherwise indicated)

1. Reliability and Maintainability Demonstration Testing of Weapon Contr tl and Setting Subsystem of
Underwater Fire Control System, MX 116 Mod 1, Pub. 1616—08-2—1328 , Oct. 1974
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TEC~~ IQUE DESCRIPTION SHEET
1. Item No. 2. Title

24 LO-MIX Maintenance Engineering Analysis (LMMEA) Technique

3. Description

A technique was developed for performing a maintenance engineering analysis of IIM&E , ordnance, and
electronic equipments on the LO—MDC class of ships in a manner that is less time—consuming and less
costly than analyses performed in accordance with MIL-M-24365A (ref. 1).

The technique is versatile because it is applicable to equipments for which there are no historical
maintenance data, and which have not been subjected to maintenance engineering analysis conforming
to MIL-M-24365A. Analyses performed per this technique are compatible with the Input require-
ments of the Trident Integrated Logistic Support System. Under the technique, any one of three
classes of analysis can be performed , depending on the nature of the item. The ana lysis classes are
described on the attached sheet.

4. t ype of Technique 1, Coo t Psrameter n 5 . Effectiveneaa Psran,ct ,’rs 7,  Status

Math Model — I if, - Cvcl, ’ — Effe ct i venes s — Concept —

Computer Program — Developmen t 
— l’erf. Cspohi tnlu — Technique Develop ed. —

Nn’l App lied
— Engineering l’roceulurv- 

~~~~~ 
Pr,ucuru’ro-nt — A’usllsh illty 

—
Te,-hnique Applied

Management Procedure Installation Reliability 
— 

i lfl p Time 
—

— Maintena nce X Maintalnshllllr X Technique Applie d
Recurrently iL.

— — l)peratl,,fl 
— None —

_______________________ Muz t ‘T n -h Service 
________________________ ______________________

_______________________ 
Modif lcntlnn 

________________ ______________________

_____________________ None 
______________________

Type of Sys tem Equipment 9 , t , f ~’ (‘~ c ie Phane 10 . FunctIonal A re Ss Sopp-- ri - - I

Total Ship Conc ept Form.
— Maintenance Engineering Analysis

Hull Structure — Validat ion —

z Propulsion iL Development —

Elect ric Plant .,,,,~~~., Acqul,ltl,-’n

Co mmand & Surv . ..,E Operation
a.

Auxiliaries X _______________________

Outfit/Fur nish. ____________________

Armam ent X

11. References ARINC Research Corporation publications uSless otherwise indIcated)

1. MIL—M-24 365A , Maintenance Engineering Analysis, Establishment of , and Procedures and Formats
for Associated Documentation , Genera l ~~ectftcation for , July 1970

2. LO-MIX Maintenance Engineering Analysis Technique, Pub. 1616-09-3-1341, Nov . 1974
3. LO-MIX Maintenance Engineering Analysis (LMME A) Instructions and Forms,

Pub. 1616—12—4—1393 , June 1975
4. 1.0-MIX Maintenance Engineering Analysis (LMMEA) Pilot Effort , Pub. 1616-12-5-1418,

June 1975

Continued
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TEC I 1IQUE DESCRIPTION SH EET
1. lt,’,n No. 2. Title

24 LO-M IX Maintenance Engineering Analysis (LMMEA) Technique (Cont)
(Cont)

The Class I LMME A Is reserved for those units undergoing test and development. It is an in—depth
analysis of units for which neither a standard MEA nor historical maintenance data are available.
The engineer proceeds by collecting all available Information in the form of drawings , design speci-
fications , design criteria , and similar sources. This information is analyzed to determine what
operating equipments the unit resembles. The operating equipments similar to the unit are
analyzed to determine the unit’s maintenance engineering requirements . These requirements are
entered on the LMMEA Analysis Sheet. The Class I LMME A is considered a unique class because
of the time required for raw-data Identification and collection . However , a Class I LMME A can
usu ally be completed In less than three months.

The Class H LMMEA identifies the maintenance engineering requirements of a lead un it for an
equipment group through an in-depth analysis of existing data on the unit. The engineer assembles
all Identifiable data on the unit , usin g the LMME A Analysis Sheet as a guide , If the un it is in the
Case I or Case II category of data availability, li ttle more than the standard MEA will be necessary.
For units that are in the Case I or Case II category , a Class H LMMEA can be produced in less tha n
two weeks, If the unit Is In the Case III category , documents such as technical manuals , drawings,
TRSs, APLs, Maintenance History Analyses, MIL-Standards, and others will be required. The
LMMEA Analysis Sheet is used as a guide In researching and analyzing the documentation collected ,
and the data are entered on the LMMEA Analysis Sheet. For units In the Case lii category, a
Class II LM MEA can be produced In less than three weeks.

The Class III LMMEA is a method of identifying the maintenance engineering requirements of a
follow-on unit of an equipment group. The engineer analyzes the requirements identified for the
lead unit of that equipment group and relates those requirements to the unit of interest. The docu-
mentation required is a description of the unit under consideration and the completed LMMEA for
the lead unit of the equipment group to which the unit under consideration belongs . A Class [H
LMME A can be produced in less tha n three days.
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TECI*flQUE DESCRIPTION SHEET
1. Item No. 2. Title

25 Maintenance History AnalysIs of Propulsion Equi pment

3. Description

This technique Involves the application of a set of MDCS data sort programs designed to support
accomplishment of the following analytical process:

a. Compilation of maintenance event and man-hour history
b. Calculation of parts usage frequency
c. Identification of malfunction type
d. Trend analysis

The technique has been applied to selected propulsion system equi pments for various destroyer
classes (see references) . The attached table illustrates typical results from application of the tech-
nique. While application to date has been limited to propulsion equipments in destroyers , it generally
is appl tcable to any one type of ship/system for which 3M data are collected.

4. TYpe of Techjilqnn~’ 5. Cr-n i i’xran,,- lors ii . Eff ect ivenes,n i’uram, ’ters 7 . Stab s

Math Model ._,~~~ 
1,1k Cs -cl ,- Effe c t i veness 

— (‘oncrpt —

Computer l’rogram X Den n-In-pm ‘v i  — I n -cf . (‘apal’ ilit’,’ — Technique fleneloped, —
N - ’  App l ied

F ngin,’erlng Proen-~tn n r - X ‘ re, ur,-mn-n l 
—- A nal lnhnl i iv  

—
Technique Applied

Management Pr ,’- e,lure 
— 

I n ,t x l lo t n n n  
— 

llpilabllliv X h O e  Time 
—

— MaIntenance X Malnla,nahllltv X TechnIque Applied
ISecurrenhls iL.

— 
I ‘peratton — N- -n, —

— MgI/Tech Serv ice — _______________ —
M- ,iif lcat ion 

________________________ ______________________

__________________ N--on ’ _________ ________ _________________

Ts-pe of System Equipment 9 . I Ife Csele Phas,- 10. Functional Areas Supp”rted

Tota l Ship 
— Concept Form. — Reliabili ty Trend Ana lysis

Hull Structure — VaIidat lo~ Maintainability Trend Analysis
z Propulsion X Dev elopm ent Reliability Measurement

— — Maintainability Measurement
ElectrIc Plant _ 2S.. Acquisition —

Commund & Surv . ,f•,. Operation _JL.
Aux i l iarie s X _____________________ —

Outfit/Furs is h . _______________________

Armament P
Destroyers ,_X.. _______________ —

11.. Refe rences (ARINC Research Corporation publications unless otherwise indicated)

1. Maintenance-History Analysis of Main Feed Pump Turbines for DDG— 2 Class Ships,
Pub. 10 12—0 1—2— 123 1, Feb. 1973

2. Approach for Development of Maintenance History Analysts for DDG—2 Class Propulsion
Equipment , Pub. 1012—01—1-1230 , Feb. 1973

3. Data Summary and Results of a Study of Candidate Equipments for Maintenance History Analysis ,
1200 PSI Propulsion Equipment for DLG— 9 Class Ships, Pub. 1012—01—3—1232 , Feb. 1973

Continued
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TECI*1IQUE DESCRIPTION SHEET
1. Item N- n , 2. Title

25 Maintenance History Analysis of Propulsion Equipment (Cent) - -

(Cont)

References (Cont) - -

4 . Maintenance-History Analysis for DDG—2 Class Propulsion Equipment , Pub. 1012-01-4-1239, L 
-

May 1973

Mai ntenance History Analysis for DLG —9 Class Propulsion Equipment , Pub. 1117—01—1—1250 ,
July 1973
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TECI’f-JIQUE DESCRIPTION SHEET
1. Ite m No. 2. Title

26 Analysis of Corrective Maintenance Resource Consumption

3. Description

A procedure was developed for identifying and ranking ship systems/equipments on the basis of
maintenance resource consumption. The applicable maintenanee resource measures include number of
corrective maintenance actions , man—hours required and parts cost. The procedure was appli ed to a
sampling of 108 destroyers involving seven ciasses (DE-1040, DE-1052, DEG— 1, DLG-6, DLG-16,
DLG—26, and DDG— 2) . The technique, based on use of MDCS data, includes methodology for using
results to identify areas for further engineering analysis. The attached figure illustrates results of
applying this technique.

4. Type of Technique Ccvi bn arumelcrn ‘i . Effectivene us Paran no- in- rv 7 , Stat,is

Math Model X Life Cycle Effecti ve ness — Concepi —

Computer Program ,~~~ F)esebopn,m’nt — Pen , Capahlllly — Technlqtlc Des-eloped, —
Not App Il~d

Fngineertng Procedure _J~ 
Procureme nt — Ao.llahll itv 

—
Techniq,0c App lIed

Management Procedure 
— 

InstaUation fleliahllitv 
~~~~~~~ 

One Time _2~_
______________________ — MaIntenance 

,,, ~~~.. Malnta inahllliv X Technique Applied
Rec,,rrentlv

— 
— 

OperatIon None 
—

— Mgt/Tech Service — ______________________ — —
_______________________ 

Modification 
________________________ ______________________

_________________ N--n ,’ __________________ ________________

5. Type of System EquIpment 9, I f -  C o d e  Phane 10. Fnnnctional Areas Supporied

Total Ship — Conn’epi Form. — Reliability Measurement
Hull Structure — Validation — Maintainability Measurement

z propulsion — Deve lopment — Ships Systems/Equipment Criticality Ranking
Electric Plant — Acquis ition

Comma nd & Surv . — Operation _ic....
Aw.iliarie, — —

Out fit/Furnish. _______________________

A rmament _______________________

Destroyers 
_______________

11. Reference, (AR INC Research Corporation publ Ications unlesa otherwise indicatedi

1. An Analysis of Corrective-Maintenance—Resource Consumption for Seven Destroyer Classes,
Pub. 1225— 01—1— 1368 , March 1975.

Continued
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TECI*JIQUE DESCRIPTION SHEET

1. item No. 2. TItle

26 Analysis of Corrective Maintenance Resource Consumption (Cont~(Contl

Percent of Maintenance
Man-Hours

Functional Area 
—

EIC 5 10 15 20

1. Propulsion F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 19.7

2 Auxi lary Systems ~ 15 0

3 Adxti inxstrat ion/Habit abil i ty 1 ,, ,~ 8 7

4. Cotisnunications and Data Q 6.4

5. Radar/IFF P

6. Surface Missile 5 ~~~~~~~ 5.8

7. Guns G

8. Hull Structure A ~~~~~~~~~ 4 . 2

9. Navigation L 
~~~~~ 

3. 7

10. Electronic Test Equipment W 2.9

11. Interior Communications M 2.8

12. Sonar P ~~~~~~~ 2 . 8

~3. Counter-measures N 2.5

14. Anti—Sub marine Warfare 3 2.4

15. Elec tric Power Distribution 4 2.4

16. Support Services U 2.2

17. Boats , Stowage/Handling ‘1 2.1
Total Man-

18. Elec tric Power Generation 3 2.1 Hours
Reported in

19. Special Systems 0.7 Period 1970
Through 1973

20. Naval Intelligence Processing H 0.1 ~~om 108
Destroyers:

21. Specialized Ordnance Equipment 8 0.1 7,730 ,400

Typical Results of Maintenance Resource Consumption Analysis
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TECI-14IQUE DESCRIPT~0N SHEET
1. Item No. 2. TIt le

27 Engineering Assessment of System/Equipment Maintainability

3. DescriptIon

This technique encompasses design/document review and the observation of tests and related
analyses as necessary to assess the maintainability of a shipboard system/equipment. Application of
this technique to a variety of items Is described in the references cited below.

4. Type of Technique 9. Cost Para met - rs C. Effectiveness Parameto-ro 7 , Status

Math Model t i m -  Cycle Effect is-enen, — Concept

Computer Program Deom’Iop ment Perf. Capability TechnIque Des-eloped .
Not ApplIenn

Engineering Proceduro- X l’nn’cunemeni — As’ailab illtv —
Technique A pplied

Management Procedure — Inslallat lon — RellabiIIt9- — One Time —

— MAI ntenance — Maintainability X Technique A pplIed
flecurrently

— 
— 

I)perallon None —

— — Mgt /To’ch ServIce — —
_______________________ 

Modlf icallnnn -

_____________ 
NoO n’ X 

__________________ ________________

M , To-pc of System Equipment 9. l I fe  Cycle Phase 
— 

10. Functlonsl Areas Supported

Tota l Ship — Concept Form. — Maintainability Measurement
Hull Structure — Validation ~_X._.. Maintainability Prediction

z Propulsion Development x Maintenance Engineering Analysis
— — —  Testing

Electric Plant — Acquisition

Command & Sure. — OperatIon

Aunillarlen X 
_____________________

Outfit /Furnish. _______________________

Armament X 
____________________

11. References iARINC Research Corporation publications unless otlierwiSi Indicatedi
1. Reliability and Maintainability Assessment of the Fast Automatic Shuttle Transfer (FAST) System

(Missile Stream) , Pub. 589—02—2—97 1, April 1969
2. Assessment of the Reliability and Maintainability Characteristics of the SSN-637 Class Submarine

ASW System (U) (CON FIDENTIAL) , Pub. 900-01-2-1005, Oct. 1969
3. Users Manual — Data and Computational Procedures for Assessment of the Reliability and Maintain-

ability Characteristics of the SSN-637 Class Submarine ASW System, Pub. 901-01-4-1008, Oct. 1969
4. Engineering Assessment of Coasta l Patro l and Interdiction Craft (CPIC) Weapon System,

Pub. 1625—01—1—1353 , Sept. 1974
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TECFt4IQUE DESCRIPTION SHEET
1. item No. 2. Title

28 Analyzing Shipboard Mechanical Equipment Maintenance and Cost Factors

3. Description

This procedure consists of the collection of data and accomplishment of calculations as necessary to
compute certain significant maintenance and cost factors associated with shipboard mechanical
equipment. The maintenance and cost factors covered by this procedure are illustrated in the attached
tables. The procedure is described in ref. 1, and its application to selected destroyer propulsion
equipments is reported upon in ref. 2.

I. Type of Technique ~ . Cost Parameters C. Effectiveness Parameters 7. Slatun

Math Model j~~ Life Cy n Ic  Erfec ilveness 
— Concept

Computer Program ,. ~~~... Dn-n-elopm.-nt Perf. Capahillls — Tn-chnlque Developed . —Not AypIIn.nI
Engineeri ng Procedurn- _~~~~ I’ rn curensent 

— AvaIlabI lIty 
—

Technique Applied
Management Procedur - — Installation ReliabIlity ,~~~~~, One Time —

— MaIntenanc e X Malotaloablllty X ‘Technique n~pp’iIed
Recurrently _2L..

— — Operation — N f l  
—

__________________ MgI/Tech Service — ______________________ — —

_______________________ 
Monililcalion 

________________ ______________________

_____________________ None ______________________ ____________________

5 . Type of System Equipment 9. Life Cycle Phase 10. Functional Areas Supported

Total Ship — Concept Form. — Reliability Measurement
Hull  Structure ValidatIon Maintainability Measurement

Reliability PredictionZ Propulsion Development Maintainability Prediction
Electric Plant A c<lulsition — Maintenance Engineering Analysis

~ 
Command & Surs . Operation x Reliability Engineering Analysis

0..g Auxiliaries — _____________________

Outfit/ Fur nish. — —

Armament P 
____________________ —

11. Refe rences IARINC Research Corporation publications unlee, otherwlae indicated)

1. Procedural Techniques for Analysis of Historical Maintenance Data Relating to Shipboard
Mechanical Equipments, Pub. 594-01-1-959 , April 1969 (Ch. 3)

2. Reliability and Maintainability Analysts of Selected Mechanical Equipments , Pub. 594-01— 1—960 ,

April 1969

Continued
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TECII~IQIJE DESCRIPTION SHEET
I. 11,- n Nnn . 2. Title a

28 Analyzing Shipboard Mechanical Equipment Maintenance and Cost Factors (Cont)
(Cont)

Itea b~~intenance Factor ?ornn.iia

1 Percent replacement parta wtthi~ Total, ~~~~~~~~ of parts replaced
assembly, by equipment by vendor within a given aaaeinbly -, 100

Total parts replaced within -

next highe r aaaeably

2 T T e  c i  equipoent failure (High 5), Total of gtven types f fai lUreS
Rank ii: deacending order , by equip-
ognt , 1- v vendor ,

3 Cause of :j - d p - r . ’ failur e (High ~) - Total of a gioen fall, I part - 
~

- p Ona nro

Rank in 001 - 0 : - l i L a ’ order , - - --
ncnt , f y  yy n -

Total number c-f 000 re- t j o e  -Jn .‘ - - :~ n n . - -
4 ?isilrtser of d o n o r  rcn,svala ac t i ons  r n - . -w i t  I - . s s a m - c

3 .95y t o ’ .rrval i s O t  11 n -  l ireC so cc
nEre j -ar t  c y 1 s erv: . t or - - a , 0 1 11 -

• -c v 0 f l j~~c -

5 MA I ,z I a  - t  nrors on .i, .~ :, ~i. ci ’ - tal far I rO;-i& e l , - -  - 1;
c ar e - ‘ o l In- , - : ’ (~~l.- :  2 .  Ran,k 1,, ~ - - n,  non- 

- I ’., , I -  e- i f ’O l.~ —

6 ‘:‘ o-on i - is:. - lcv’-l an . I rating for LIst te,- :n. l  is:. l.’’.- - - ln or ~n nn 0 5 - - r i
:2 ,-~~ i; repa irs r~ — Iurin.i -- ly e:: 4 ,l , ,tcl .n: .’n- c ’ I n —

L i n t : . ’ pa r t  : -n— y i n :  r i — i t ;  h . p  j : an ’  - Ia  - - I.,. a n . r 
p - n n i o ~ - - n  - - n t 0 :  I -t In ; ssh: . ’ ,-:.s:.-
y - - i ’ f c r r ’ . I 11 1100  , - 4 ’  I -~~ ‘~~- ‘ ‘

( a  ) T o n - c r  “ = - -- T o n ’  r f :an I l b  n ‘- - v -n -- - - . . -
noy i yos-n . :  , I - . on s -ficor -

‘:b) 7:205 -Z r - ae s ” irs or of arc.at l :  in - I o , 0 0 k  re~ -
by C ; ;  - , I =— von-- Ic r -

8 -1-45 1 ’ -  -.51 ‘ 1 -. .- - ‘ s davO as I’ c . it;, 101 1’

- - :o: - c  Cf n ‘ i lns  I - 0 - t O r- ‘ :1 - - n - I S  r’- r iFn - I - - 0 - - I r -a n , ’.
a 1 1 - , - -  ‘o r ro- - - l - .e fai l- ,r,- , by e i j - - : ’ , y 5 O n , l O f .

1 
1 

s r p1 I 1 I part 15 
it 1

l0(b)~~Tn rs- . - r  - - n r n : - ’ .; 1o f  Ia c i  : cl l .p Total :nr ’ S  rcj. - l a ’ i  ~~~ r ‘ l v’
r e’:-- , _ I : . ’ ’ ba : .  : - — a i t I s n a v - e , l~ ;! y-r r . ’ - n o v  n I _ i .

11 1 ,01 °r of .-u t i . ’e , ,&t, 0- a - t i c s .  Total ‘ra m n n - n , n : .  1 :.- - I r n . ’ -
by vesior , : - - . 1  -

I .t of t c ’ ni trO t I,’ s on,, c Total me iptc : ,n :;  S a - ’ 1 - os by
O ter. s I - .  r ; ; l n - a - : :  ,lt’i:. 5 / S t - tr. 

~~~~~~~ ——Rn: .y In. iI’ rn—:n., I :.r - vs ~~i - . - a - r i  

13 : 4 .1 i A ,  1 - :,-1s al-i ra n logs Lint ri- ri cc ci 1- 51.1 I s ’ . U’VO Z or
a ll  -nanI:, ’ r : .a r ,  n - a ’ I - i c .  grades used for C I  dpr ,v- n .t 06151- n. - -

atnd the c nc rro .p 511 ,,- F- or cv i  of otal
nniintenancc c n n - I  cr01 : 4  ‘Itc h Cr0 Ic ,
by c j n tprtri; r. , I-v v r,dc-c -

1-. Sa l- Of ‘ ro ; . r 0 1 5 0 0’  —fl no- h,- cc to Total troublesl:oot san-hours by
‘Z ra l  51nir,n P lan-  I- ‘an-hour s e~~ lpment. bIn vendor

Total matnt.,’nance nan-hours toy
equipment , by vendor

k’ - 02 .- V Of r’ryrr,t i-se ir~ ttst ananee Totel, nullS or of yr thor lrrat,nteinarse
a - v  101 0 actions b y ’ -  iuj p”~” ‘ , by vendor ,

16 Average number of parts uaed per Total parts used
n~ iistena~oe action Total T*intonaflee Sot to na

• Au used here , an unsatisfied Stoc k request means any stoc k request tha t is net
sat is f ied issie ilts t ely upon eubaitt al .

Formulas for Matntenance Factors

Continued 
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a.

TECFI~IQUE DESCRIPTIOI~I SHEET
t. Items No. 2. Title

28 Analyzing Shipboard Mechanical Equlpmect Maintenance and Cost Factors (Coab
(Cont)

Itea Coat Factor Por.s1a

1 Parts Coat ~:
‘ (ii ui~ er of Parts of it h  Type Replaced) (Cost of I~ ’~ Part Type)

t~ l sho re ,s — Nrs,g,er of lyp- - .. or Part,, Replaced

2 Average Logtatica Coat er ‘:-tsl Loglatio Actions S Ansrsge Cost/Logioti- Action
Maintenance Act ion Total Mairntensnce Ac t tori;;

3 Averag e han-Sect ,‘,-st per ‘o r a l  n-b,Int”riars” Otn-ikxurs ~ Average Cost/Ia ,;- Scar
Maintenanc e A c t  to,; ~~~ a l  Matntenar’e AC ! Icy:, —

4 Average ltfl—HoUr 055’, ‘ 1  iO ta  I - -ni e tiv,- t-Is in;tena,o-- Itz,— ii ;. rn - - ,  ‘~~ : n~- -
Corrective Maint--,nan,-c - A ‘- u I  Fata l Cr r ro  : ly,-  Ilnslnrena, ,. - 

- — 
1 

—

Average )-~Js—Iiour C o t  f , -  - - - i - ‘a -ceo ’ i-cl - MattitOSs l-~~r - I h - s r  . 1 - . - -~~ - - -
Preventive Mal ntenazc -o - ‘ 1  - 1,- a l  rres- ’-,, r b- ,- - Sal ni -ni, - - c

6 A V r r s , re -h,,,- Ono r Tout I’’ - ‘ n.  I ,.,’ :  - 1  ‘5115’ crc.: - - - ‘Ian_: Iy , - s ’ - ,5,, -Plo, ,,,’ I M~ b n  I c  A I t - : .  :,rt,,; Pi,n:in;e : 5,I,,’ , r,u: . n- - - -

C Avi-r asi .- Pa r t  
:

Mab ot r san . , - - A - t 1  - - n - I :1 ‘ r,a,o- A t i c , ,

H As- rap’- P- nr ’ - . Ac. - pr-r - - - - - - I I I -- -~ l a-n- , s~,’ Ing COrr- - ‘ In - ’  M a t e ’ - ian, --
‘~ - r r e c n  lye 15,1,. -‘ ni,,. - A - I r i- - n a ’ ‘‘sn:,; t c r .an,-e 5 1w,,

4 Average Pa rr ; ,  0041-  - - i’- r ; n i c c ; 1 , f  Par r I:- p lac eS hinu r 10 51 ‘Inbi I -  iso --
Pr--vent lv--  ‘Sa l r :n -  :2, :.  - A - It,. ‘oral  Ic,’ -, ‘-nit iv, I-lair,!, ar - -- ‘ I — a ,

l_c ~~~ r~Yc foc !~~~~~O i f I c - per l l ro n , , I r ro nt  3 . i t - - s  7

11 Av ers e ’- Coo ! to O p ;  r - j r r  I ri s  10 a Tonal  Ptinrenance Actions
1 - I  ~ ~.-r,t - I -e ra  - - -o. - c — 

COt s 1 I ; - I j - ’arit . 051 rat Ilig Ho:ira

I. Aver age Total Cost to t t eo  1;) a TotSI Maintenance Ac t I ,
Support per Yet r loIter Year s Ot ’Seeved

13 Average Cout to Support per lIce, I I  by Maintenance Echelon 5 Tot~~I Mal,,’eorntroe a’ Eneb E- he
Year at each Maintenan ce ilueber or years Obeerved for A pproprIate F- -he l c r ,  i . e  , , Chtp hc-nrd/
Ec helon Tender, or Shipyard )

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Formulas for Cost Factors
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TECI14IQIJE DESCRIPTION SHEET

1. Item No. 2. Title

29 Reliability and Maintainability Indices for ~ iipboard Equ ipments

3. DescrIption

A procedure for utilizing 3M data to compute reliability and maintainability indices was developed
and applied to selected shipboard systems. The procedure utilizes computer programs for iden tifying
and classifying MDCS maintenance events and calculating the indices: mean time between failures
(forced shutdown~, mean time between corrective maintenance, mean time to repair and median time
to repair . The technique was applied to selected shipboard main propulsion and auxiliary equipment
for all types of ships, and compiled into a data bank for shipboard machine ry . The attached figure
illustrates the format and content of the data bank.

4, Ta-pc ot Tec hnIque 7 . C ’nt l’arsmel,’ re C . Effert isenean P5ramcters C , Siat t ia

Math Model j~~ t Ile Ca-n - I n - ilfe~tispne,, concept —

Computer Program D.’vebopen eni — I n t l .  Capability Technlqnn,- II lope-I,
Nil App IIx ’n I

Engineering Procerlur,’ I’r--,-urement As  ~IlahIIIIa- 
—

Trrhnique ApplIed
Managemenl Pron-edn,re lntrt allisl ion li eIIsbIiIIv X ‘‘ne TIme

_____________________ Mainterianre 
— 

Mal niu lnah ill ta- X Tn’rhniqsie Applied
R,’rurrentlv

— 
— 

(lprratlnxn Nvfln-

_______________________ Mgt- ’T,~ph Seen - ire Utili zation X ______________________

_______________________ 
Modif Ic’a lIon 

________________________ ______________________

_________________ None X 
__________________ ________________

a , Type of So-,tem Equipment 9. l,l(e Cycle Phase 10. Funrtion~ t Arena Support ed

Total ShIp — Concept Form . Reliability Measurement
Hull Structure Validation Maintainability Measurement

z Propulsion ,,2L. Development

Electric Plant — Acqulaitlon —

Command & Surv. Operation

-g Auxili a ries _____________________

OutfltfVurniiala. — —
Armament _______________________

ii . Refe rence. (ARINC Re.esrch Corporation publications unless otherwise Ind lcatedi

1. EstablIshment of ReliabIlity and Maintainability Data Bank for Shipboard Machinery, Vol. I —

Description of Technique; Vol. 1! — Data Sheets, Pub. 0E13-O1-1—1224, March 1973

Contlnuee
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TECFIIflQUE DESCRIPTION SHEET
I. Item Ni,. 2. Title

29 Reliabili ty and Maintainability Indices for Shipboard Equi pments
(Cent)

SHIPBOARD MACHINERY
RELIABILITY AND MAINTAINABILITY DATA BANK

Equipment identlflcatlon

Nosin Name: Turb ine , Main Feed Booster PumD ~~—‘

C.eneralDescnption: Turbine Steam Main Feed Booster Pump 1 ..
(‘ID APL Number (s): 057150032 Federal Stock Number: l432O~ 368 .’

~092
Equipment Identification Code : zQ 12000/F3 0 8 300 - -—

Technical Manual: 3L 4 7_ 20 51 —________

Manufacturer: 1b7 12 De Laval Turbine Inc . ______

Buic D.ta . -

ship Population : DL 6 9 7a 709, 716 ,718 s7 2 3 ,~ (i) Equip. Pnpulat iont Ship- ,~~ ea/DD

Equip Population in Data Base : 192 Data Assess ment Period : 7 ‘1/67 - 6/30/69
Ut ilIzat ion Factors : DD—S : A = 0 . 5 1); 5 0 ~~~ C _________________________ 

i , .

Total Equip, Operating Time (hours)- ~~~~~ 12 
— , - —

Total Number of: Failures (CMf I. 5 t  
— Corrective Maintenance Events (CM): 14844

Total CMf Repair Man-Hours : _
~ 2,~” Total CM Repair Man-Hours : 6728 ‘ -

Maintenan ce Facto rs : — — U - C : ___________________________

Reliability Indices5’ -.

Mean Time Between Failure Mean Time Between Corrective Maintenance
i Fort-ed Shutdown Corrective Maintenance) , 

-

MTBCMf :_ ~~7792  MTSCM: 1912

90’Z Confidence Interval 90% Confidence Interval
Upper Limit: 2271~ Upper Limit: 2063
Lower Limit: 114122 Lower Limit: 1773

Maintainability Indice.

Corrective Maintenance — ( Forced Shutdown Corrective Maintenance — (Al l  Eventa)
Failure Events Only)

M TTR f : 2 6 . 6  MTTRcm: ~~~~~~

MCMMf : 10.1 MCMMen: 3 .0

Max. Observed MH: 32 14 Max Observed MB: 512

MCMM1: ~~~~~~~~ ~~~~icm : 13.9 
-

Variance: ~7~~_ VarIance : 1617 —

Indicated Distribut ion(s) : Exponential Normal — Log Normal _L....

REMARKS: ‘(1) 72 5 5 73 O 17 143 .7 145 .7 146 .7 5 5 .7~ 8.7~ 9 ,76n , 7Rn 781,782 , 78~ ,786,
7 87 ,7 89~ 790 a 806 a 808 a 818 ,819a 820s 826 a 830 a 832 a 836 0 837, 839a 8140 185h 1852 186 14 0
870 ,87 1 1875. 876.880.881.88 14 . 88c ,886 .888 1 R e l l a h l l l t y  imd1~~~~ deve ’l np~ d
for ARINC Research Publication 933—O2—3—l153~ dated December 1971

Example of R&M Indice s
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TEC*IIQUE DESCRIPTION SHEET
1. item No. 2. ‘th in

30 Development of Equipment Behavior Measures

3. Desc ription

Measures of equipment behavior were developed and applied to selected propulsion equipments of
certain destroyer classes. The measures reflect reliability, maintainability, degradation mainte-
nance burden, and parts-cost burden. Data used In applying the technique consist of MDCS data,
casualty reports , overhaul departure reports , and records of steaming hours. The attached figures
illustrate typical results of the application of the procedure. The procedure is applicable to any
system/equipment for which MDCS and utilization data are availabl e, and is useful In e valuatio n of
maintenance plans on other analyses involving rellabtllty/maintatnabillty trends.

4. Type of Technique ~, Coat Parametern 0. Effectiveness Parameter u 7 , 5t a lus

Math Model X._ l i re  Cvc ie Ktfm- t i~-ene,n 
— Concept

Computer Program J~ Dt-s’elopnieni Pert. Capah iI~Iv — Tec- hniqm- lieieioped .
Not ~ppIie,i

Engineering Proceduri- _.~~~~~ 
Pro,-ur,-rnenl Availahilit i

Technique Applied
Managemenl Procedure Inutallatton Jteliaht lit-,- _~~~ 

One Time

— Mninte,ance X Mainisi,ahilltv X Technique Applied
Recurrenil~OperOtion ~‘iofle

_____________________ Mgi/Tec h Service ______________________ —

_______________________ 
ModhrIeaiio n 

________________________ ______________________

_______________________ None

n Type of System- Equipment 9. l i f e  C~ c Ie Plane 10. Funciional Area,, Supported

Tota l Ship Concept For-rn. — Reliability Trend Analysis
Null Structure — Validation Maintainability Trend Analysis

Reliability Measurement
Z Prnpulnio, l)eveiopment
2 MaintainabilIty Measurement

Elect ric Plan t AcquIsition Maintenance Strategy Planning

~ Command & Surv. operation x EOC Maintenance Management

Auxi liarie s X _____________________

Outf It/Furnish. _____________________

Armam ent 
_____________________

Destroyers X __________

It. Reference. IARINC Research Corporation publicat lona unless otherwise indicatedi
1. ExecutIve Summary, A Study to Determine the Annualized Maintenance Cost and Feasibility of

Adopting EOC for Destroyer-Type Ships , Pub. 1024—01-1—1293, March 1974
2. Final Report, A Study to Determine the Annualized Maintenance Cost and Feasibility of Adopting

EOC for Destroyer—Type Ships, Pub. 1024—01—2—1297 , June 1974
3. Development of Equipment Behavior Measures for Selected Equipments in the Propulsion Plant

of DDG-2 Class Ships, Pub. 1623—01-1—1347 , Dec. 1974
4. Determining Reliability and Degradation of Shipboard Machinery, Pub. 6801-1448, Jan. 1976

Continued
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TECI-1’4IQUE DESCRIPTION SHEET
I. Item No. 2. Title

30 Development of Equipment Behavior Measures (Cant)
(Cont)

I, ————-— — — — — — — —
II ,azt ,.o ., ~. .mt.. .. *..u.mi.,
II l.St.t.—f*tflS .CtL I,5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Degradation Measures for the Main Boiler

:: ~~~~~~~~~~~~ ~~~~ L-I_r_iI

~~~~~~~~ ~~~~~~~: ~

-

~~~0
4
~~~~:

Degradation Measures for the Forced Draft Blower

I .
Sample Results of Behavior-Measure Technique ApplIcation
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- TECFI~IQU E DESCRIPTIO N SHEET
1. item Mo. 2. TIt le

31 Analysis of Planned Maintenance System Effectiveness

3. Description -

This technique is an engineering process designed to determine the degree of readiness improvement
attributable to the Planned Maintenance System (PM~~. The procedure involves the following steps:

a. Evaluate all pertinent Navy reports to determine indicators of equipment rea~~ness and
PMS accomplishment rates.

b. Develop data acceptance guidelines to eliminate any data source that may bias the overall
results .

c. Correlate equipment readiness indicators with PMS accomplIshment rates.
d. Evaluate the validity of the results with respect to sample size and any basic assumptions.
e. Recommend any necessary further actions.

Application of the above procedure to selected equipments and ships is illustrated by ref. 1.

-I , Type of Technique ~, Cos t i’ n rameter n 0. Eff ective neas Parameters 7 . Status

Math Model 
~~~_ l ife Co-Ic 

— Eff ect hv en e,n ,j~ Conc ept —

Computer I’ro gram 
— 

I),-~~-Iopment Per-f . C~ipah hI i ly — Technique Developed. —
Not App lied

0:ngi neeri ng Procedure X i’r +~-or,-meni Availability —
Techn ique App lied

Manageme nt Pro cedure — ln,tnllati,’n Rel iabi l ity 
— One Time

— Maintenance 
— 

Maintaina hi liti X Technique A pp lied
Recur rently

— 
Operation 

— 
None

— Mgi /Tech Service — ______________________ -___________________ —
_____________________ 

Modi fic alt o , X 
______________________ ____________________

_____________________ None ______________________ ____________________

“ , Type of System Equipment 9. l i f e  Cycle Plane 10. Ftanct lonai Ar ea, Supported

Tota l Ship Concept Form.— — Planned Maintenance System (PMSI
Hull  Structure _~~~_ Validation Maintenance Engineering Analysis

Propulsion ,.,~~~.. Development —

Electri c Plant ~~~ . Acquisition —

Command S Surv . ,.~~~. operation

Auxill ar ie, ,~~~~ —

Outfit /9urn(ah. _____________________

Armam ent P _______________

11. Reference. (AR INC Research Corporation publication. unless otherwia. Indicatedi
— 

1. EffectIveness of PMS for Shipboard Electronic Equipment, Vol. 111, Pub. 1627-01-3-1411,
June 1975
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TECII4IQUE DESCRIPTION SHEET
1. item No. 2. Title

32 Measurement/Assessment of Ship Material Condition (Based on
Quantity of Deferred Maintenance)

3.
The procedure provides for measuring/assessing ship system/equipment material condition based on
quantity of deferred maintenance, impact on operational capability, and mission essentiality. Data
bases used In procedure include casualty re orts and the Current Ships Maintenance Proj ect (CSMP) .
The procedure consIsts of seven basic steps, designed to:

a. Classify systems/equipments in terms of mission essentiality.
b. Classify systems/equipments in terms of operational status.
c. Classify systems/equipments in terms of extent of required maintenance.
d. Summarize material condition status.
e. Rank systems/equipments.
f. Determine trends in material condition.
g. Compare material condition against a standard .

The attached figure illustrates the procedure.

4 . Type of Technique 5. Cool ‘am meters 8. Effect Ive nesa Parameters 7 . Stats,

Math Model Life Co-I. - Effectiveness Concept —

Computer Program n. - - ..- - ln leni  — Per!. Capability X Technique Developed.
Not Applied

Engineering Procedure X l’r.,eur,-ment Availab i lity —
Technique Applied

Management Procedure 
— 

Installation ReliabilIty — One Time

______________________ — Maintenance X Mai nts inab ll it v 
— 

Technique A pplied
Recu rrently

— 
Operation — None —

— MCI l v i  Service ______________________ — —
_________________________ 

Modification __________________________ ________________________

_______________ ________________ ______________

u rvpe of System Equipment 9. l ife Cycle Phase 10. FunctIonal Area, Supported

Total SMp X Concept Form . — Material Condition Assessment
Hull  St ructure — Va lidation —

- - 
z Prepo laton — Development —

Electr i c Plant — Acquisition —

• Command & Surv. — Operation iL..
Aux iliarie s — —

Outflt/Purni.h. _______________________

- - Armament _____________________

5~ — —

11. Reference. (A RINC Reaearch Corporation publicat ion. snipes oth.rwta. indlc ted(
1•

1. A Recommended Procedure for Measuring and Assessing Ship Material Condition,
Pub. 1613—01—1—1335 , Nov. 1974

1.
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TECI4IIQU E DESCRIPT ION SHEET
1. Item No. 2. TItle

32 Measurement/Assessment of Ship Material Condition (Based on
(Cont ) Quantity of Deferred Maintenance) (Cont)
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TECI *IIQUE DESCRIPTIO N SHEET
1. item No. 2. Title

33 Life—Cycle Cost Categorization

.2’
3. Deacrtption -

- - The technique permits assessing/estimating life-cycle coat-of-ownership using a structured set of
cost categories. In the procedure, life cycle coat is defined as consisting of eight major categories.
each of which is further broken out into elemental cost factors (see attached figure) . The cost
oategorization system has been applied, using historical data, to a sampling of shipboard electronic
equipments to dete rm ine life cycle cost of ownership (see ref. 1).

a.

4. Type o f Technique 5. Cost Param eter O 6 . Effectivene ss Parameter , 7. Status

Math Model Life Cyo l . -  X Effectiveness — Concept —

Computer Program J~... Dcvelnpmefl l ~~ Pert. Capability — Techn ique Developed , —
Not App lied

- - Engineering Procedure X l’moeur,’ment X A ’ -a l (a b i i l t y 
—

Technique Applied
Management Procedure — Inatall ati ,n X Reliability — O~e Time —

- Maintenanc e X Mainlainabilily 
— 

Technique A pp lied
-
~ Recurrently

— o peration ,~~~~~ _ None

— Mgi/Tech Servic e X ______________________ — —
— - 

Modification X

— 
No ne 

— — —
___________ — 

Disposal X 
___________ — __________ —

1, Type of System.- Equipment 9. l ife Cycle Phase 10. Functional Area s Supported

Total Ship P Concept Form . P— — Maintenance Cost Analysis
Hull Structure s.., Validation ~~~ Life Cycle Cost Analysis

z Propulsion ~~~ t )ea-el opmcot P
Elec t ric Plant P Acquisit Ion

~ Command ft Surv . X operatio n

Auxi liaries P ____________________ —

Out fit/ Furnish. P 
__________________

• - Armament P 
_______________

II.. References (ARINC Research Corporstiota publiestions unles, otherwise indicatedi

1. Cost Evaluation of Selected Equipments, Vol. I, Pub. 541—01—1—7 66 , April 1967

2. Some Life—Cycle Cost Estimates for Electronic Equipments ; Methods and Results,
Pub. 4670-824, Sept. 1967

an-

Continued
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TEC I *II QUE D E S C R I P T I O N  SHEET I
I, It elo No. 2.

33 Life-Cycle Cost Categorization (Coat)
(Cont)

cant of
OsneI’nhtp I

®OO]

L~~~~~~~

-

[*] Ei ~fj 
°~~~~~~~~~ 

~~ ~~~~~~~~~~~~ ~~~~~ L~~~~~~~~~~

TOTAL COST OF OWNU SNi P
N

N

N

~F~1 Ei~ r~I- L±1 [*] ~ [
~H Pi

I 0~~i i I~~ft±~u 1 L~h1 LI~:TH EI~i-J L±iiE :~’ ’~
NYILIPII UT 0$T

Breakdown of Life—Cy cle Cost of Ownershi p

i
-I
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TECI +JI QU E D E S C R I P T I O N  SHEET

1. item No. 2. Title

34 Development of Cost-Estimating Relationships

3. Description

This technique provides for the development of mathematical equations that can be used to forecast
cost of ownership (or some element the reof~, where cost is expressed as a function of electr ical ,
physical, environmental or other equipment-oriented factor. The procedure for developing
cost—est imating reLat~onshtpa (CERS) Is illustrated in the attached figure . The technique has been
applied to a sampling shipboard electronic equipments (see ref. 1)

4. Type of Technique 5. C at I’ aramel ers 6. Effectiveness Parameters 7 . Stalus

Math Model ~~~ ., l ife Cycie X FfIeetiveneas — Concept —

Computer Program ~~~_ Deoo ’fo pmenl ~~ ,_ Pert. Capabllilv — Technique l)eveloped , —Not Applied
Engineering Procedure X i roe ure menl X A~-ailahii it v X

Technique Applied
Management Procedure 

— loslaf !  lIo ~l) X Ret iahtI i lv X One Time 
—

— Maintenance X Maintninabiiilv Tec hnique Applied
Recurrentl y

— operaiion X Non,- 
—

— Mgi ‘Tec h Service ,.~~~,,..., — —
_______________________ 

Modification X 
_________________ ______________________

_____________________ None ______________________ ____________________

Disposal ~x-._ — —
Type of System, Equipment 9. l ife Cycle ‘ has , - 10. Fuoc tiona l Areas Support ed

Total Ship Concept Form. P
Life Cycle Cost Analysis

Hull Structure — Validation _B_~. Maintenance Cost Analysis
z Prop~ision P l)evelopmeni

Electric Plant .... ~~~~ Acquisition

Command ft Sure . ....~[ Operailon

< Auxiliarie s ..~~ ,,,. _______________ —

Outfit/Furni s h. P 
_____________________

A r m a m e n t  P

i t .  Refe rences (AR INC Re,earch Corpo ration publications unless othe rw ise indicated )

1. Development of Cost Estimating Relationships , Vol II , Pub 540—0 1—1—766 , April 1967

2. Some Life-Cycle Cost Est imates for E lectronics Equipments: Methods and Result8,
Pub. 4670—824 , Sept. 1967

Continueci
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TEC I-t ’II QUE DESCRIPTION SHEET
1. Ite,.. No . 2. TItle

34 Development of Cost-Estimating Relationships (Cont)
(Cont) 

-

1. (‘oat of Ownershi p Assessment

Iden tify Cost ___________ Determine Types 
______ 

Collec t and 
__ 

Generate Cost—of —

Categories & Sources of Data] ~~ Extract Data Ownership Val ues

2. Development of I___________________ ___________________ 

I — 
—

Cost Prediction Data

~~ L1 ...J Establish Matrix— 1 i - -
Identify Costing~ ,~~ Cost Categories ~~ Determi ne Types I Collect and 1

Factors Versus Cost ing and Sources 
FFactors of Cost ing Data ~x rac Da

~~~~~~~~~~~~~~~~~~~
Program for the Development of Cost Estimating Relationsh ips

I
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TEC It-IIQUE DESCRIPT I ON SHEET
1. tte in No. 2. TItle

35 Determination of Annualized Maintenance Cost for Ships

3. De.-crtpLion -

This procedu re involves the collection of data and performance of calculations as necessary to compute
the annual cost of maintenance for Navy ships. The specific categories of cost included in the calcu-
lation are summarized on the attached sheet. The procedure has been applied to selected destroyer
classes (see ref. 1) incident to feasibility studies for extending their overhaul cycles.

4. Type of Technique Cost Parameter, 6. Effectiveness Parameters 7 . Statua

Math Model — Life  Cycle — Ef fecti v eness — Concept —

Computer Pro gram — Development — Perf. Capability — Technique Developed.
Not Appl ied

Engi neering Procedure Procurement 
— Availabil i t y 

—
Technique A pp lied

Management Procedure 
— Installation Reliability 

— One Time —

— Maintenance X Maintainability 
— Technique A pplied

Recurrently _,2L.
— Operation None

— Mgi/Tech Service 
____________________ —

_______________________ 
Modification 

________________________ ______________________

_____________________ None

B. Type of System - Equipment 9. Life Cycle Pha ae 10. FunctIonal Area, Supported

Total Shi p J~ Co ncept Form .
— Maintenance Budgeting

Hui l  Structure — Validation — Maintenanc e Cost Analysis
z Propulsion — Deve lopment Maintenance Strategy Planning

Electri c p ian t  — Acquisition —

Command ft Sure. — OperatIon iL

Aux Iliaries —

Out fit/Furni s h. _______________________

Armament _____________________

11. Refe rences (ARINC Research Corporation publications unless ot herw ise ind icated)

1. A Study to Determine the Annualized Maintenance Cost and Feasibility of Adopting an Extended
Overhaul Cycle for Destroyer—Type Ships, Pub. 1024—01-1—1293 , March 1974

- 
- _ Continued
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TECFIII QU E DESCRIPT ION SHEET I

1. Item No. 2. Title

(C~ it) Determination of Annualized Ma intenance Cost for Ships (Cont) —

ITEMS INCLUDED IN COMPUTATION OF ANNUALIZED MA INTENANCE COST - -

a. Overhaul Cost — That charged during overhaul for repair.
b. Ship ’s Force/Tender Material Cost — That expended by the ship ’s force/tender for material

used in corrective maintenance. — -

c. Restricted Availability Cost — That expended by type commanders in restricted availabilIt ies. -

Return costs (i.e. , costs actually incurr ed versus costs paid by the TYCOMS) are used when
available.

d. Technical Availabili ty Cost — That expended by the TYCOMs in technical availabilities. 
— - 

-

Return costs are used when available.
e. Miscellaneous Technical Availability Cost — That expended by the TYCOM8 for miscellaneous

technical availabilities. Return costs are used when available. — .

f. In-Voyage Repair Cost — That expended by the TYCOMs for repairs Incurre d while ships are 4 -

en route to an operational commitment. Retu rn costs are used when available.
g. Ship Repair Facility Cost — Tha t expended by CINCPACFL T in availabilities at the SRFs.
h. DATC Cost — That associated with the manpower expended by the Development and Training

Center~ as reported in the Maintenance Data Collection System.
I. Ship’s Force/Tender Labor Cost — A fixed man-hour cost for the base year , which includes

shipS 
~ force man-hours. 

- -
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TECI t -I IQUE DESCRIPTION SHEET
1. Item No. 2. Title

36 Eval uating Feasibility of Extending Overhaul Interval

3. Desc riptIon

This procedure includes the steps necessary to evaluate the feasibility of extending the overhaul
interval of ships. The steps in the procedure are described in ref. 1, para 3.3. The procedure has
been used in evaluating the feasibility of extending the overhaul cycle for a variety of destroyers (see
ref. 1).

4. Type o f Technique !~. C v t  Paramelers 6. Effectiveness Parameters 7. Status

Math Model l i e  Cycle Eff ectivene ss — Conc ept —

Computer Program — 
I)ei-el..pment Perf. Cap sbi li ty — Technique Developed . —

Ido l Applied
Enginee r ing Procedure X Procurement Availability —

TechnIque A pplied
Management Procedure — 1nstall~tion Reliability 

— One Time

— Maintenance X Maintainability 
— 

Technique App lied
Recurrently X

— Operation None

_____________________ — 
Mgi /Tech Service 

— ______________________ — —

_____________________ 
Modification 

______________________ ____________________

None __________________

- Type of Seste m Equipment 9. l ife Cycle Phaae 10. FunctIonal Area , Supported

Total Ship j
~~ 

Concept F - - rio - — Maintenance Strategy Planning
Hull  Structure — Validation EOC Maintenance Management

Z Propuision — Development

Elect ric Plant — Acquisition

Command ft Stir~. — Operation
a.
< Auxiliaries —

Outfit/Furnish. ____________________

A rmament _______________________

11. Refe rences (ARINC Research Corporation publicatIon s uniess ot herwi se Indicatedi

1. A Study to Determine the Annualized Mainte nance Cost and Feasibility of Adopting an Extended
Overhaul Cycle for Destroyer-Type Ships, Pub. 1024-01-1-1293. March 1974

r
__________________
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TEC Ft iII QUE DESCRIPTION SHEET

1. item No. 

J 
2. Title

37 Extended Operating Cycle Proglam Planning

— 3. DescrIption -

A technique for pl~nn1ng an Extended Operating Cycle (EOC) program is currently being developed and
applied to the EOC program for DD—class ships. The approach consists of a definitive set of actions
which include a variety of management tasks Inclu.dthgt identification and scheduling of the program
element s ; defining resource requirements ; identification of major milestones; formulation of a man-
agement program; and a number of supportive tasks.

4. Type of Technique 5. Coo t Parameters 6. Effectiveness Parameter s 7 , Statu ,

Math Model — t i le Cycle .21.. Effectiveness — Concept —

Computer Program — 
IN-i- elnpmcnt — Perf. CapabIlity — Techn ique Developed . .21...

N~it Applied
EngIneering Procedure — Procurement 

— Av a i lab li ity
Technique Applied

Managemeal Procedure X Installation — Reliability ~~ One Time —

— Maintenance 
— Maintainability X Technique A pp lied

Rec urrenti t —

— Operation — None —

— — Mgt ~Tech Service — ______________________ — —
________ 

Modif icatIon 
______________________ ____________________

6 . Type of System/EquIpment 9. l iii- Cyc le Phase 10. Functional Area s Supported

Tota i Ship X Concept Form. — EOC Maintenance Management
iiu il Structure — Validation

z Propuls ion — Deve lopment —

Electric Plant Acquis i t ion  —

Command & Surv . — Operation

Auxil iaries ____________________ —

Outfit/Furnish. ____________________

Armament _____________________

11. References (ARINC Research Corporation publications unless otherwise indlcstsdt

1. A Study to Determine the Annualb~ed Ma intenance Cost and Feasibility of Adopting an Extended
Overhaul Cycle for Destroyer-Type Ships , Pub. 1024—01—1-1293 , March 1974

2. Destroyer Extended Operating Cycle (EOC) Program Requirements , Pub. 1229-01-1—1358,

Jan. 1975
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TECI*IIQUE DESCRIPTION SHEET
1. Item No. 2. Tit le

38 Extended Operating Cycle Systems Analysis

3. Description

EOC systems analysis Is an engineering process that evaluates the design and experience of a
selected ship system and develops an overhaul maintenance plan for the item. Outputs of the process
are compiled in an system maintenance plan , which contains:

a. A concise statement of the system maintenance concept
b. A summary of major maintenance actions, or maintenance profile (as Illustrated in the

attached Figure 1)
c. A detailed tabulation of maintenance requirements (as illustrated in Figure 2)
d. A statement of material condition standards
e. A description of material condition assessment requirements

The technique is applicable to any ship system/equipment.

4. Type o f Technique 5. Cost I’Cramet erv 6 . Effectiveness Para ieter s 7. Status

Mat h Model life Cycle — Effectiveness — Concep t —

Compute r Program — Development I’erf . Capability 
~~~~~ 

Technique Developed . —
Not App lied

Fngineer lng Procedure ~~~_ Procurement Availahi lilv —
Technique Applied

Management Procedure — lnslallation Reliability .. ~~~ . One Time —

— Maintenance _~~~ Mairtisi nab ll it y X TechnIque A pplied
Recurrently il.

— Operation None —

— Mgt/Tec h Service — ______________________ — —
_______________________ 

Modification 
________________________ ______________________

____________________ None ____________________ __________________

~ . Type of System Equipment 9. Life Cycle Phase 10. Functional Area s Supported

Total Ship Co ncept Form .— — Maintenance Engineering Analysis
Hull Structure ...E... Validation ._~~

__ ROH Planning
Z Propulsion ..!... Development 

Maintainability Prediction
Electric Plant P Acqui,ition .E._ Reliability Prediction
Com mand ft Surv. X Operatio n x EOC Maintenance Management— — ROH Work Package Development
Auxiliaries X _____________________ —

Outfit/FurnIsh. P 
_____________

Armament X

11. Refe rences iARINC Researc h Corporation publications unless otherwise ind icated l

1. EOC Systems Analysis Process , Informal Report , Aug. 1975 (Copies available from Ships and
Ordnance Division)

2. System Maintenance Plan for 12000 OPT) Distilling System, FF-1052 Class, Informal Report,
Aug. 1975 (Copies available from Ships and Ordnance Division)

Continued
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TECFIMIQUE DESCRIPT I ON SHEET
1. item No. 2. Title

38 Extende d Operating Cycle Systems Available (Cont)
(Cont)
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Figure 1. Examp le of Maintenance Profile Summary

( .0),- Msinlenanoe ActIon l on,i(lion Monitoring Action Burden l’ req.escc (‘osdillois rirreshold

7 . 1 . 5 .1 Torn pump by hand pence None 0.1 Weekly

2.0. ‘I. I Inspect packing gland 0.3 Mnsti.iv
a,i)untmenl

7. 0.0.1  items 11s-I na 9,-c Code 2.O.M , I 2.0 Conditional Accomplish wires measured distance in’twees
lESt: S,mi- packing gland and panip trussing Is t ens than —
Rnns siWI I 4 Ssch

2. !! . o. i Check shutoff head 0.2 -SemI—
pressure £nnusiiy

5 . 11 . 8.2  lsspeet so nic. Internal. See t o.!.’ 1.0.0.1 15.0 (~smdi ticnr a l Aeen rrr piis h wh en shutoff head press are

— 
~~~r.’pIue.- w.~rnpa~~n ~~~~~~~~~~~~~~ ~~~~~~~~me,t I~~~~ n thas 23 psIg ~~~ 1ld

FIgure 2. Example of Maintenance Requirements Tabulation
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- TEC I$4I QUE DESCRIPTIO N SHEET

1. Item No. 2. TItle

- 
- 39 Class-Level Critical Equipment List Development

3. DescrIption

This technique consists of the development of a ship class-level ranked equipment list based on the
following factors:

a. Maintenance burden
b. CASREPT frequency

c. Mission criticality

The objective of the technique is to provide visibility for establishing work priorities in the niainte-
nance program. The technique is based on utilization of a variety of source data, Including
CASREPTs , MDCS, and baseline repair profiles. The technique has been applied to the FF-1052
class, with the results partially Illustrated by the attached fIgu~ — . The technique can be applIed to
any ship class for which source data are available.

1. Type of Technique S. Cost Parameters 4 . Effectiveness Parameters 7 , Status

Math Model — Life C’.cle Effectiveness Concept —

Computer t’rngram — Development Perf . Capability Tec hnique De~ eloped.
Not A pp lied

EngIneering Procedure X Procurement — Ai-ailaisilitv
Technique Applied

Manage ment Procedure 
— 

Ins tallat Ion Reliability X One Time X

____________________ MaInten ance ~~~~~~~ Mai ntainabil lis- X Technique App lied
Recurrently —— Operation None

— MgI/Tec h Serv ice ______________________ — —

_______________________ 
Modifi cation 

________________________ ______________________

_______________________ None ________________________ _____________________

ii . Type of Seste m- Equipment S. l. ife Cy c l e Phase 10. Functional Areas Supported

Tota l Ship — Concept Form . — EOC Maintenance Management
Hull Structure .~~~ _ Validation — Maintainability Measurement

Reliability Measurementz Propulsion 
~~~~~ 

Deve lopment — ROH Planning
Elect ric Plant 

~~~~ ,.- Acqui s itio n — Ships Systeme/Equi pment Criticality Ranking
Command I surv . .2L Operation

Aux IlIarie s X ____________________ —

Outf lt/Fu rnta b. J~_, 
—

Armament X 
_______________

FF-1052 X 
____________

11. Refe rencee (ARINC Research Corporation publications unleas otherwise Indicated)

1. FF-1052 Class Critical Equipment List Development, Informal Report , Aug. 1975 (copies
available from Shipit and Ordn ance Division)

Continued
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TECI*4IQIJE DE SCRIPT ION SHEET
I. Item No. 2. Title

39 C1as8-Level Critical Equipment Liet Development ~ ont~ —

(Cont)

PP 1052 cLAss t .
CRITICAL EQUIPMENT LIST

MAINTENANCE BURDEN FACTOR O~~ER

No. Overhaul . - -Equiptnent SSDI MBF Total of Fre Mis n~on
Nom enclature Rank MDCS 

CASREPTS ~q Critica l

Mai n Boiler 2211 1 14.829 218 100 K
AN/WLR-lC (E.C.M.) 4721 2 2.389 155 100 K
Main Feed Pump 2551 3 3.387 106 90 X
ASROC Launcher 7211 4 2.525 102 90 X
SSTG Sets 3111 5 2.592 57 100 K
Forced Draft Blowers 2511 6 3.575 95 80 x
H.P. Air Compressor 5511 7 24 .351 58 80 X
MK 19 Gyro 4262 8 1.991 57 90 X
AN/SQS—26CX Sonar 4631 9 11.882 133 70 X
EM. Diesel Gen. Sets 3111 9 2. 190 95 80 K
AN/SRC—21 (Radio) 4414 11 1.881 67 80 K
Air Conditioning Unit 5142 12 1.938 43 90 X
Fire & Flushing Pumps 5211 13 6.003 149 60 X
AN/SRC—20 (Radio) 4414 14 1.219 51 90 X
AN/ULQ—6C ( E . C . M . I  4711 15 2.405 172 60 X
AN/URT-23(V) Radio - 4412 16 1.367 31 90 K
MX NC—2 Plotting Table 4264 16 1.186 47 90 X
AN/SPA 5OA (Radar Range I~d )  4111 16 1.065 82 80 K
Personnel Boat 5831 19 2.269 23 90 X
AN/SLA—15 Antenna 4711 20 .752 51 100 X
AN/URA—38 (Radio) 4411 21 .833 45 90 K
AN/SPS—40 (Radar) 4521 22 7.279 271 40 X
AN/SPS—1OF (Radar) 4511 23 1.827 67 60 X
MX 53 Mod 0 Attack Console 4831 24 3 021 32 65 K

(MX 114 FCS)
Gun S”/54 7111 24 .419 222 90 K
AN/SPG—53 (GFCS Radar) 4811 26 5.723 160 40 K
AN/WLA—3A (Amplifier) 4721 27 1.259 20 80 X
Mn. Feed Booster Pump 2552 28 2.593 75 50 K
AN/UQN—4 (Sonar Xducer) 4241 29 .662 20 100 X
L.P. Air Compressor 5515 30 1.287 23 70 K - -
AN/SQS—26 Power Supply (LAPS) 4631 31 .904 35 75 K
AN/WRT—IA ( Radio) 4412 32 1.019 30 70 X
AN/SPA— 4 (Radar Range m d . )  111 33 1.240 17 70 K
Automatic Combustion Control 212 34 .760 9 90 K I -L.P. £ H.P. Turbines -311 35 1.854 46 40 K
AN/SpA-66 (Radar m d.)  -111 35 1.052 55 50 K r’
RPrI)~M~ 212 37 11.580 81 0 K
MX 16 MOD 2 Stable Element 811 38 . 777 57 50 X
Prairie Masker Comp. 517 39 1.312 39 40 K
Dead Reckoning Analyzer (DP.~) 263 40 1.488 67 25 K
MX 68 Mod 3 Cu 41 1.230 50 X
SSTG Go 4J~~~ ~~~~~ ~~~~~~~~

Example of Class-Level Critical Equ ipment List

It 

112 

- - -  - - — ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ --- -~~~~~~~ -

TEC~IiiIQUE DESCR IPTION SHEET
1. Item No. 2. TIt le

40 Ship Class Baseline Repair Profile Development

3. Description -

- 
- 

Thi s technique comprises the review of prior ROH history (I. e., SARP) , analysis of data , and
development of a summary listing of common repair items for a ship class. The objective of the
listing Is to ident ity recurrent repair items , and provide certa in vital planning data (e. g. , cost and
manpower requirements) relative to these items. The procedure has been applied to the DDG-2
(see ref. 1) and other destroyer classes. The attached figure illustrates the format of the baseline
repa ir profile.

4. Type of Technique 7. Cost Parameters C . Effectivene ss Parameters 7 . Status

Math Model — l ife Cycle — Effeetlvenes. — Concept —

Compute r Program — Developmen t — Per(. CapabilIty — Technique Tie*-eioped. —
Nol App lied

Eng Ineering Proced ure ,~~~ .,, Proeuremen i 
— A~ alis bIlitv —

Technique Applied
Management Procedure 

— Installation — Reliabil Ity ‘ tine Time —

______________________ Maintenance “ Maintainabii itv Technique A pp lIed
Recurre nt l~

— Operation None 
—

_____________________ — Mgi/Tech Service 
— ______________________ — ____________________ —

_______________________ 
ModifIcation 

________________________ ______________________

____________________ None ____________________ __________________

°. Type of System/Equipment 9. l i fe  Cycle l’hase 10. FunctIonal Are ss Supported

Total ShIp X Concept Form. ROll Planning
Ituil St ructure — Validation ROH Work Package Development

z Propulsion — Deve lopment

Electric Plant — Acquisition P
Command S Surv. — Operation

Auxi lIaries — —

OutfIt /FurnIsh . ____________________

Armament _____________________

Destroyer. J~_ ______________

11. References )ARINC Reaesrch CorporatIon publica tIons unless otherwise indIcated)

1. Develop Baseline Ship Repair Profile for DDG— 2 Class Ships, Sept. 1975. (No publication
— - number; request copies by title and reference to work order 1227—0 1.)

Continued 
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TEC*~IQUE DESCRIPTION SHEET
1. Ite,v No. 2. TItle

40 ShIp Class Baseline Repair Profile Development (Cont)
(Cont)

~DG-2 CLASS RECOI IENDED ROUTINE REPAIR ITEM
SWIS Group _.s~~...._ Title Auxilia ry Svs~~~~_ __________________

Proposed Recommended Routine Repa ir Item Quantity ~e Mati $ A l  Justif ication for
SWLIN Description on Ship (cit. avg. (est. ~~~ 

55 ~~ Recosuendation

531A03A Repair both distiller brine overboard 2 40 950 ST 7 of 8 SAm~a reviewe d
pu~ ia

531A04A Repair both distiller salt wat er heater
drain pmmea 2 25 700 ST S of 8 SARP5 reviewed

531AO5A Cia,. 8~ overhaul both distiller 2 40 400 ST 6 of 8 SARP5 reviewed
distillate p~~~s

533A0l.A Repair both portable water pumps and 2 each 60 1,150 ST 5 of 8 SARPI reviewed
associated priming pumps

534A01A Repair H.P. drain system including. -— 100 550 55 S of 8 SARP5 reviewed
but not limited to

(al Class “B: overhaul relief and
stop valves

(b) Repair or replace piping

534A02A Repair L.P. drain syates including —— 260 2 ,400 SY 6 of 8 SkIPs reviewed
but not limited to:

(a) Class ~B” overhaul relief and

stop valves
tb) Repair or replace piping

Format of Baseline Repair Profile

I
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- TECI+IIQUE DESCRIPTION SHEET
I. Item PSo. 2. Title

41 - PreparatIon of Technical Repair Standards

3. DescrIption -

This technique consists of engineering analysis and preparation of standards for repairing specific
equipments, as Identified by APL/C ID No. A long range Navy objective is to develop TRSs for all

o malntenance—signtficant items.

4. Type of Tec hnique 5. Cost Parameters C . Effectiveness Parameters 7 . Status

Math Model — LIfe Cycle Effect iveness — Conc ept —

Computer Program — Developmen t Pert. Capability Technique Developed, —
Not Applied

EngIneerIng Procedure _~~~ Procurement Availa bility 
—

Tec hnique App lied
Managemeni Procedure — 

lnstallallon 
— Reliability — One Time

_____________________ — MaIntenance 
— Mairmta)nabi lity 

~~ 
Technique App lied
Recurrently ..2L.

- 
— Operalion None 

—

— Mgt/Tech Service — — —
_____________________ 

Modification 
______________________ ______________

— 
None X 

___________________ — —

1. Type of SvetemiEqu ipment 9 lIfe Cycle Phase 10. FunctIon al Areas Supported

Total ShIp — Concept Form. —
ROll PlanningHull Structure — ValidatIon — Maintetia.nce Engineering Analysis

Z Propulsion ...2~... Development —

Elect r I c  Plant  
~~~ 

Acquisition —

Comma nd & Surv. _
~E.. Operation

Aux i liaries X _____________________ —

Out f lt/Furn lch . P _______________________

A r m a m ent P _____________________

11. Refe rences (ARIMC Reaearch Corporation publicatIons unless otherwise indicated)

ApproxImately 100 Technical Repair Standards for a variety of systems/equipment. have been
~~
. prepared by ARINC Research.

~

115/116

~ 

-~~~ 
-- -.-

~~~-~~~~—~~~~~~~~
-- --



- .  
- —~~~~~~ 

- - -

- TECHN I QU E DESCRIPTION SHEET
1. Item No. 2. Title

42 Management Plan for Use in LOE Prepa ration

3. Descri pt ion

A management plan and milestones for use by ship’s force in preparatico for Light—Off
Examination (LOE) was developed and applied in several destroyer—type ships , including DD, DDG,
DLG, and DE. The plan outlines and describes a plan of action which includes the significant
administrative, training, and material maintenance tasks essential to LOE preparation. The plan ,
while designed for application to destroyers having 1200—psi propulsion plant s, Is adaptabl e to other
types of ships.

i. Type of Technique 5 . C:::: t ) ‘aram: -t : -r~ S. Effectiveness Parameterv 7. Stalus

Math Model — l i t : -  LyrIc 
— 5f f ee I t : - v n:-i~ — Concept —

Computor Pro gram — I::-:- : Iopm:-nt Pert . CapablIlIv — Technique Developed. —
Not A pplied

Engineering i’rocedure l’ro -u I -c:: - :: l 
— A :-aitahi lily —

Technique A pplied
Managemenl Proced::r- X lnntailcli: n 

— llella) :llllv 
— One TIme —

13
— 91 _____________________ — ~lc::::cnoc: : 

— 
MalotalnahiUty X Technique Applied

Recurrently X
— Op.-rcli::n 

— None —

____________________ — MgI revs S- -r ice 
— ____________________ — ___________________ —

_______________________________ 
\I cIlfIcaI:cn

____________________ 
Non: X

S. Type of System Equipment 9. l ife Cycle Phase 10. Functional Ar ray Supported

Total Ship — Co ncept F::rm.
— Light-Off Examination

h ull Structure — \aII:lation — ROll Planning
~ Propulsion X Development —

Electric Plant ...~~~._ AcquisItIon

.3 Command & Su: v . — Operation

Auxil iaries j .  —

Outf li/Furni s h. _______________________

A r m a m ent ____________________

11. Refe rences (ARINC Reeearch CorporatIon publications un leae otherv-ine Ind icatedl
1. Development of a Plan to Assist Ships in Preparing for the Propulsion Examination Board (PEB)

Light—Off Examination (LOE), Pub. 1026—01— 1— 1291 , Feb. 1974
2. DE-Type Management Plan and Program Outlines for Use in PEB/LOE Pteparatton ,

Pub. 1029—01-1-1311, July 1914
3. DD-Type Management Plan ana Program Outlines for Use in PEB/LOE Preparation ,

1230—01—1—1349 , Jan. 1975
4. DDG-Type Management Plan and Program Outlines for Use in PEB/LOE Preparation ,

1230—01—2—1350 , Jan. 1975
5. DLG-Type Management Plan and Progra m Outlines for Use in PEB/LOE Preparation ,

Pub. 1230—01—2—1361 , Jan. 1975

117/118  

- ----- -— —.-. _ _ _ _ _ _  - -



32~~4—15O 2LASS! FlED

ADA
051 704

I a

I. II END

4 70

I 0OC



~~~~~1

1 0 ~2 8  
~~~~

L ~ 3I5 2 2
~~~~

WI I ~ ~ff ~1111F2 ~ ui~1t~r~•
NATIONAL BUREAU OF STANDARDS

M~C~OGOPY RC504.UIICN TEST CNSRT



TEC~~ IQUE DESCRIPTtON SHEET
1. item No. 2. Tit le

43 PEB/LOE Preparation Program

3. Deecriptlco
A technique for providing assistance to ship’s force La preparing for LOE has been developed and
applied to a variety of destroyer ROH programs (see references). The program consists of the
following:

a. Task 1: Assist SF in review of SA RP for LOE Items.
b. Task 2: Assist SF in establishing specific milestones for accomplishment of Plan and

Outlines
c. Task 3: RevIew SFOMS data entry forms for LOE items, completeness, and correctness.
d. Task 4: Instruct SF In implementation and utilization of SFOMS.
e. Task 5: Instruct SF in data entry of SFOMS Information.
f. Task 6: Provide weekly SFOMS reports .
g. Task 7: Provide assistance to SF In LOE preparation.
h. Task 8: Monitor progress in meeting LOE preparation milestones.
I. Task 9: Make revisions to the Plan and Outlines.
I. Task 10: Establish baseline for evaluation of the assistance program. _____________________

I. Type of Technique ~. Co..t l aramete rn P. Effectiveness Parameters 7 . Status

Math Mode l — I f  Cycl e Effectiveness — Concept —

Computer Program — 
D i v  10 1 01 Pert . Capabil ity 

— Techni que Developed .
Not App lied

Fnglneer lng Procedure — 
P r. iii r e n t  Av a il abil it y —~~~~~

Technique A pplied
Management Proc edur e ln nt v l l la l ivv n Reliabilit y One Time

(7 Training X Ma intenance Maintainability 
— Technique Applied

Recurrently ..2L— 
— — Operat ion None

— 
Mgt (Tech Service ______________________ — —

_______________________ 
Modific~ lion 

________________________ ______________________

_________________ 
None X

4 . Type of Syste m Equipment 9. t ,if e Cycle Phase 
— 

10. FunctIonal Area s Supported

Tota l Ship — Concept l~’orin. — Training
Hull Structure Validation Light—Off Examination

z Propulsion ~~~.. Development

Electric Plant — Ac quisiti o n

~ Com mand & Surv . Operatio n

Aux ilii r iea _____________________

Outf it /Furn iab. _____________________

Armament 
_____________________

11. Refe rencea (ARINC Resea rch Corpor ation public at lana uniesa ot herwlae indic atedi

1. PEB/LOE Assistance Program for USS FRANCIS HAMMOND (DE-1067) and USS MARVIN SHIELDS
(DE—1066) , Pub. 1224—01— 1—1416 , June 1975

2. PEB/LOE Assistance Program for USS OUELLET (FF-1077) and USS SAMPLE (FF-1048) ,
Pub. lflS-01-1-1426 , July 1975

3. PEB/LOE Assistance Program for USS DECATUR (DDG-31) USS SOMERS (DDG-34) ,
USS BUCHANAN (DDG-14) , USS MORTON (DD-948) and USS RICHA RD S. EDWARDS (DD-950) ;
being prepared

119/ 120
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TECI*IIQUE DESCRIPTION SHEET

1. Item No. 2. Title

44 Pre-Overhaul Training of Ship Personnel

3. Deacriptlon

A procedure for indoctrinating ship’s force personnel during initial ROIl planning has been developed
• and applied to destroyer RON programs. The procedure consists of briefing ship’s force personnel

using a script, slides, and handout material . Separate packages were developed for naval and
commercial shipyard situations. The procedure , while specific to destroyer ROH programs, can be
adapted for other types of ship.

4. Type o f Technique (. Cool Parameters Ii. Effectiveness Parameters 7. Status

Math Model — life Cycle 
— Effectiveness — Concept —

Computer Program — Deve lo pment Perf. Capability 
— Tec hnique Developed, —Noi Applied

Engineering Pro c edure 
— l’rocurement 

— 
Availability

Technique App lied
Manag e menl Procedure 

— 
lnslnhlntion Reliability 

— One Time —

~ Train ing 
— Maintena nce 

— 
Maintainability 

— Technique A pplied
Recu rrent ly— Procedure X ii i~ ra t ion 

— None

— Met ‘ T v-h Service ________________________ — ______________________ —

_______________________ 
Modific ation X

_______________________ No ne ________________________ _____________________

- . Type of System Equipment ii . l ife Cycle Pha;e 10 . Functional Are as Supported

Total Ship Concept Form. 
— Train~~Hull Str ucture Validation — BJJH Planning

z Propulsion — Development —~~~~~

Electric Plant — A cquisition —

• 
~ Command & Surv. — Operation
a.
~ Auxiliaries — —

Outfit/Furnish, 
______________

Arm ament 
____________________

Destroyers .X_. ______________ —

11. References (AR1NC Research Corporation publications unless ot herwise indicitedi

1. Ship’s Pre—Ove rhaul Briefing, Pub. 1226—01—1-1346 , Jan. 1975
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TECIIiJIQUE DESCRIPTION SHEET
1. item No. 2. Title

45 Shipcheck Planning

3. DescriptIon

Shipcheck planning encompasses a set of actions, listed in their order of recommended
accomplishment, to be considered when planning a program of pre-overhaul material inapectlons/
shtpchecks.

4. Type of Technique ~. Cost Parameters 8. Effectiveneea Parameters 7 . Status

Math Model — life Cycle Effectiveness 
— Conc ept

Computer Program — Development Perf . Capabi l ity 
— Technique Developed, —

Not Applied
Fngi neeri rg Procedure 

— 
Procurement 

— Availabilit y —
Technique App lied

Management Procedure I~ n ’ t a l l v v t , v o  
— 

Reliabilit y 
— One Time —

_____________________ Maintenanc e Mainf alnabill tv 
— 

Technique Applied
Recurrently —— Operation 

— None

— Mgi ‘Tech Service — — —
_________________________ 

Mod ification 
__________________________ ________________________

__________  
None X 

__________  _________

~. Type of Svate m~ Equipme nt 9. l ife Cycle l’hase 10. Funct Ional Areas Copy r I d

Tota l Ship X Concept Form. 
— Pre-Overhaul Test and Inspection

Hull St ructure — Validation — ROIl Planning
z Propulsion — Development —

Electric Plant — Acqoisillon

~ Command & Surv . — Operation

~ Auxiliar ies — —
Outf lt /Furn i,h. _______________________

Armament _______________________

11. Refe rences (ARINC Research Corpor ation publications unless otherwise indicated)

1. Guide for Overhaul Planning Term Accomplishment of Pre -Overhau l Material Inspections,
Shlpchecke and Tests , Pub. W3-006-TNO2 , Jan. 1973
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TECIf1IQUE DESCRIPTION SHEET
1. Item No, 2. TIt le

46 ROIl Advance Planning Using Network of Si~~ificant Activities/Milestones

3. t)eacr lpiion

An approach to RON planning utilizing a network of planning activities has been developed and
applied to various Service Force ships. The planning network, while varying from case to case , is
of the general form illustrated by the attached figure . Specific applications of the generalized
network can be found in ref. 4, appendIxes A and B. These examples show how the illustrated planning
network can be extended by inclusion of schedule and responsibility.

4. Type o f Technique i Cool Parameter s *l . Effectiveness Parameters 7 . Status

Math Mode l — t • i fe Cy cle 
— Effectiveness — Conc ept —

Computer Pro gram — Develop ment — Perf. Capability — Technique Develop ed. —Not App lied
Engineering Procedure 

— 
Procurem ent 

— Availabil ity —
Techn ique A pplied

Management Procedure JL Installation 
— Reliabili ty — One Time 

—

_____________________ — Maintenance 
— 

Maintainability 
— Tec hnique A pplied

Hecurrently X
— Operation 

— None

— Mgt ’Tech Service 
— ______________________ — —

_______________________ 
Modification 

________________________ ______________________

_________________ None X 
__________________ ________________

Type of ~~ste m Equipment 9. l ife Cycle Phase 10. Functional Areas Supported

Tota l Thip X Concept Form.— RON Planning
hull Structu re — Validation —

z Propulsion — 
l)evelopment 

—

Electric Plant — A cquisition

Com mand & Surv . — Operation

A uxiliaries —

Out fit/Furnish. _____________________

A rmament _____________________

11. References (ARINC Research Corporation publications unless otherwise indicatedi
1. COMSERVPAC Overhaul and Maintenance Guide , Pub. W3-D06-TNO7, March 1973
2. Overhaul and Maintenance Planning for USS KAWISHIWI (AO-146) , Pub. 1600-01-1-1269, Dec. 1973
3. Analy sis of FY 1974 Regular Overhaul of USS PONCRA TOULA (AO-148) ,

Pub 1605—01— 1—1340 , Nov. 1974
4. RecommendatIons for Improved Techniques for Planning Regular Overhaul s,

Pub. 626—32—3 — 1395 , May 1975

Conti nued
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TECF*1IQUE DESCRIPTION SHEET

1. item No. 2. TItle

46 RON Advance Planning Using Network of Significant ActIvIties/Milestones (Coat)
(Coat) 7
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TECFIIIIQUE DESCRIPTION SHEET
5. Item No. 2. Title

47 Pro-Overhaul Test and Inspection Procedure

3. Deacription

This technique is a three-phased procedure for conducting Pre-Overhaul Test and Inspection (POT&I)
of shipboard systems/equipments. The procedure is described in the attached sheet , and applicable
forms are illustrated in the attached figures. The POT&I procedure is illustrated in ref. 1 relative
to the fire and tank cleaning system for AO—143 class ships.

4. Type o f Technique 5. Cos t parameter s C . Effectiveness Paramete rs 7 . Status

Math Model — Lif e Cycle — Effectiveness — Concept —

Computer Program — Development — Perf. Capability — Technique Developed ,
Not App lied

F:ngineerlng Procedure X l’cocureosent 
— 

Availability 
—

Technique A pplied
Managemenl Procedure 

— 
Installation — ReliabilIty 

— One Time —

— Maintenance 
— MatotMasbiti ty 

— Technique Applied
Recurrently —

— Operation — None 
—

— Mgt /Tech Service — 
Material — —

— 
Modification 

— 
Condition X _________________ —

_______________ None ..2~.. — —

Type of Syste m Equipment 9. LI fe Cycle Phase 10 . Functional Areas Supported

Total Ship — Concept Form.

Hull St ructure P Validation — 
Pre-Overhaul Test and Inspection (POT&l)
Material Condition Assessment

Z Propulnion ~~~~~~ l)ev einpme nt RON Work Package Development
Elect ric Pl,nt 

~~~~~ 
Acquisition

Comma nd & Surv . a._ Operation

~ Auxiliaries X _____________________ —

Outfit/Furni s h. P ____________________ —

Ar mament P _____________________ —

ii. Refe rences 1AR1NC Reaeirch Corporation publications unless otherwi se Indicated)

1. A Procedure for Determ ining Overhaul Work Requirements for Fire and Tank Cleaning System in
Fire Room of AO-143 Class Ships , Pub. W3-006-TNO1, Jan. 1973

1~

~~ 
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TECII4IQ%JE DESCRIPTION SHEET
1, lIens No, 2. Title

47 Pre-Overhaul Test and Inspection Procedure (Coat)
(Coat)

PHASE I: CRITIQUE

The fI rst phase of POT&I is a critique of the subsystem of interest with cognizant ship’s force
personnel. The critique will normally be performed by overhaul planning personnel from the over-
haul activi ty or PERA responsible for putting together the overhaul repair package. The objective
is to determine the general status of the subsystem and its Interfaces5 thus permitting the emphasis
in more detailed inspections to be placed u~.on those areas suspected of requiring overhaul or
extensive repair.

The critique will include 1) discussions of the condition of the subsystem with respect to past per-
formance, operating hours, corrective and preventive maintenance performed , and isolated and
recurring problems/malftmctions or failures; and 2) an attempt to establish if gradual deterioration
has been taking place. Information obtained during these discussions Is to be recorded on the
Phase 1 data sheet (see Figure 1).

PHASE II: VISUA L INSPECTION

A systematic visua l inspection wil l be perfo rmed, utilizing the Pre—Overhaul Test and Inspection
Evaluation Form (see Figure 2) specifically tai lored to the subsystem under Investigation. This
inspection will normally be performed by shipboard personnel as part of the overhaul planning
process. If properly performed, the visual inspection will provide the status information needed
for realistic evaluations of the need for partial or complete overhauls , and for estimating the cost of
parts and man-hours required to perform the overhaul .

PHASE II!: OPERATIONA L AND/O R SPECLAUZED TESTS

If the visual inspection conducted during Phase II indicates marginal or doubtful conditions as far as
determining overhaul work requirements is concerned, operational or specialized tests will be con-
ducted . These tests (Phase Ill) may require additiona l detailed teat procedures , but will usually
consist of observing normal operations and recording condition..

The purposes of the Phase III tests are to 1> demonstrate the operating condition of the machinery
and the nature of its defects , and 2) afford a means of judging the full extent of repairs or alterations
necessary to improve efficiency, or to restore the system to a condition fit for further service.
During these tests , those areas defined as margina l In the detailed visual inspection of Phase fl will
be reevaluated.

Where indicated , Phase III tests designed for each specific subsystem will be performed. The
detailed inspection and testing for Phase III will consist of the performance of those major preventive
maintenance actions that will either restore the equipment to satisfactory performance or indicate
that complete overhaul or replacement is required. Results of the Phase III trials and tests will be
incorporated in the app licable Remarks column of the Phase U P0Th! Evaluation Form (Figure 2) .

Cont inued
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- TECI*IIQUE DESCRIPTION SHEET
1. Item No, 2. Tlt~a

47 Pre-Overhaul Test and Inspection Procedure (Coat )
(Coat)

AO-143 CLASS
PRE-OVERHA IJ L SHIP CHECK , INSPECTIONS AND TESTS

PHASE I DATA SHEET
CRITIQUE

SHIP:

SYSTEM: ____________________________________________________

NOTES AND REMARKS: ___________________________________________

Observer ___________________ Page... .. .
(Use additional sheets if requ ired)

DATE ________________  of _

Figure 1. Example of PC)T&1 Phase I Data Sheet

Continued
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TECIIIIQUE DESCRIPTION SHEET
1. Item No. 2. TItle

47 Pre-Overhaul Test and Inspection Procedure (Coat)
(Coat)
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TECFEIQUE DESCRIPTION SHEET
1. Item No . 2. TItle

48 Development of Standardized Work Requests for ATF/ARS Ships

2. Description

A set of standardized work requests applicable to high recurrency jobs normally accomplished during
regular overhaul of ATF/ARS ships was developed based on prior history. The objectives of the set
is to increase the accuracy of certain key data Items essential for ROR planning, and reduce the
administrative burden of ship’s force during ROH planning. The set consists of 225 items covering
yard, tender, and ship’s force work. The attached figure ts a sample of the standardized work
request. The package has been applied in ROH planning for an ATF class ship. While the package
itself is limited in applicability to this one type of ship, the approach is considered applicable to ROil
planning for any type of ship having a reasonable population.

4 . Type of Technique ~. Cost Parameters 5, Effectiveness Parameters 7 . Status

Math Model l i fe  Cvole Effectiveness 
— Concept —

Cnmputer l’rogram Development Pen . Capability 
— Techn ique Developed , —N~l App lied

Engineering Procedure j~ I r a  urement Availability
Technique App lied

Management Procedure 
— Installation Reliability One TIme X

____________________ MaintainabIlIty Technique Applied
Recurrently

____________________ Operation None JL
— ________________ — MgI /Tech Service ______________________ —

_______________ 
Modification 

______________________ ____________________

— 
None _~~~,•, — —

Type of System Equ ipoo nt 9. l i fe  Cycle Phase 10. FunctIonal Areas Supported

Total Ship (AT F! ._~~~.,, Co ncept Form .
ARS) ROR Planning

Hull Structure — laiidation — ROIl Work Packages Development
z Propulsion Development

Electri c Plant — Acqui s ition —

Comma nd S. Surv . Operation

.g Auxi l ia ries — _____________________

Outfit/Furn ish. _____________________

Armament 
_______________________

11. Reference . (AR INC Reaearch Corpor ation publication s unles s otherwise indicated)

1. ATF/A RS RO il Planning Study , informationa l briefing (copies availabl e from Ships &
Ordnance Division)

2. Regular Overhaul Work Book for ATF/ARS Type ShIps . Oct. 1974 , informal publication;
copies available from Ships & Ordnance Division

Continued

131



.-~--.--.--- .~,—..——— __ ~~~~~~~~~~~~~~~~~~ ~~‘~~~~~~~~~‘“ 
.,

~~~ ‘~~~~~
‘‘

I
TECI*IIQUE DESCRIPT ION SHEET

I . Item No. 2. Title

48 Development of Standaru.zed Work Requests for ATF/A RS Ships (Cont)
(Coat)

MAINTENANCE DATA FORM [
—— - ~~-- —  ‘a
.1.5t~ SECTION I as

~~~ EjM 0 2 
- 

T 1I~ C 1 F i ~ ~~~~ ~ —

I I I .1 I J I I I I L . L ..1 ..J I L J  I I I I I I I — ,

SECTION II — COMPLETED ACTION 
______________________________________—. ... - - .~ . “ “- •. - ‘  I ~ ~~‘ ,~~ “ r ~ ~ —‘~~~~~~ r

L~ L L ~~ I I L I_J_ .LJ~ l~~~ sl” . ~~ I 1 1 1 I I I L I
SECTION III - DEFERRAL ACTION PLANNING ________________________________ ., 

-

J ~~~ 
L’ ::;~:.:~.~ ~:.I:~1:  !, r

Li._L L~L1J 1 J~ i~~1 I ~~ i_~~~~~I 1 ~~~~~~~~~
T hj ’

~~~~~~~~~
’
i I I I

SECTION IV - REMARXS iDESCRIPTION .
~~~~1P 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ [~~I 
(
~ T i l l  I I T

F O L L O W I N G  C O N D I T I O N S  R E Q U I R E  -

P4 , N .~~~N C  0 N 
____  ____  _ _ _ _ _ _ _ _ _

£ I I , ~~~~~~~~~~ L I  _________S S t I % • ~~~~~~~~~~~~~~~~~~~~~~~~~~ J~~~~~~~~~~ L S l

X L X ,  ~~LS. A. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,C O N , D ,QC ,T~
H , Y ~~L~R O . S , T, A_I L_.~ , T , E, S~T~ ~ A ,N , D A N D  ~ R~E P A Z

~~~~~~~~~~~~~~~~~~ D,E , F E , C T , I~~V~E , T U ,~~~ E~~S , / P ,A , R ,T

~~~~~~~~~~~ P. ~~~~~~~~~~~~~~~~~~ ~ S~~H I ~~P S F O , R C E I

N S T A ~~L L~ ~ A~~~~~ J1 
I £ S~~T j ~ 1” Vi ~~~~~~~

SECTION V — FAILED PARTS/COMPONENTra-~w.~ 5 fl.tun C’ ~~~~~ 
- 5—  tan ~. ,Ia~~ .a. -JR F Pi t~~ p p. Ia. .tW -

I l i l l I l  l i i i  I I I  —

t i l i l i l  ..L..._I... l I  I i i ~~~~ 
-

—

SECTION VI - SUPPLEM ENTARY INFORMATION 
_____ _________________________

I. - .

~ 
~-i fl• T 

- :
D~~~~ • N  I I I I I — .

— .‘ . • •  ‘I. a
____________________________________ ‘I

4 Sample of Sta ndard ized Work Request
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TECHNIQUE DESCRIPTION SHEET
I. Item No . 2, Title

49 Scoping and Estimating Ship’s Force Regular Overhaul Work

1. I)ese rIpt ion

A procedure and a set of guidelines was developed as an aid to ship’s force for (1) identify ing key
operations associated with recurring ship ’s force Jobs , (2) estimating the manpower required to
accomplish each key operation , and (3) scheduling key operations. The guidelines , consolidated Into
manual format , are specifically intended to support preparation of Ship ’s Force Overhaul
Management System (SFOMS) input data for destroyer-type ships. However , the approach, and to a
extent the guidelines , can apply to other types of ship . The attached figure illustrates ~he format and
content of the guidelines.

I . Type of TechnIque 5. Cost Parameters S. Effecti v eness Parameters 1. Status

• Math \t akl — l ife Cyc le  Effectlvenes, — Cnncepl —

Computer Program Development — Perf. Capability — 
r , • imi p, • fle~ eloped . X

Not A pp lied
Engineering l’rere.lure X Procurement 

— 
AvaIlability 

— Technique A pplied
Managemenl I’rore.iure 

— Instal lation — liellabillt v 
— 

One Time 
—

7 _______________________ — Mi~nlenanve Maintalnahit i ly X Technique Applied
Recu rrentl y

— 
1)perallan — 

NoSe 
—

____________________ — MgI ‘Tech Service _______________ — —

5Y ,i if ieat  ion 
_________________ ________________________

_______________ 
N on. 

-

________________ ____________________

Type of Sa-slem Equipment 9. l ife  Cycle Phase 10 . Functional Areas Support ed

Total Ship — Concept Form.
ROH Planning

Dull Structure 
~~~~~~ 

Validat ion — SFOMS Planning
z Propulsion ~~~ Development

Electric l’ iant ~~~ Acqul,it ior

Command ~ Su rv . ~~~~ ,.. Operation

~ Aux iliaries ._X,,. —

Out fl t /Fu rnt ,h. .X.... —

Armament _____________________

ii. Refe rences 1AR INC Research Corp orat ion publications unlepa otherwise Indi cated i

Continued
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TECHNI QUE DESCRIPTION SHEET
I. Item No. 2. Title

49 Scoping and Estimating Ship ’s Force Regular Overhaul Work (Cont)
(Cont)

SFOMS PLANNING GU IDELINES
I.  f l E M  NO. 2. T1’l LF: ~ . WP.S 4 . FAC

514-2 l ong Repair/Overhaul Air  _ i ~~ 
1404 

-

Conditioning Compressor ii . (i RlG . W E INTI1 r. RE( l ItIiI;N( Y
Short: AIR CONO CPRSR EA MED

7 . A PPLICABLF: SHIP TYPE: DR
_________ 

l)l)G_ x CG •__j~~ — _________ FFG

5. ~s. MANPOW ER GUIDElINES to . SCI) l-1f l I . l - :  Gl ’IIWI INI-:s

EEl OP J~~~~~~MPI, 
ESTIMATEI) MANII(IURS (‘AI .ENIIA II 

~ ~ W h I M

CENTER 
AVG. I 1i 1 UPPER 

( W l l i’Si 
START ( ‘ ( iMplEl l- :

A . REPL SHOCK Ml’s EA 17 12 22 1 2Q 
_______

or _________ ________ ________ _______ ___________ __________

A. REPL OIL SEAL Lk_~~ - 10 _______ _______ 
1 2Q 

__________

or _________ ________ ___________ __________ ___________

A. REPL VLV P U S  EA _16 _______ _______ 
I 2Q 

__________

or _________ ________ _______ —_________ __________ ___________

A. OVERHAUL ~~~~ J4 48 ~~~~~~ 
3 2Q __________

11. MAT ERIAl.  (;i u) l- l lNEs
1. Material Required: Shock Mounts

Oil Seals —

Valve Plates

2. Materia l requirements can usually be determined front maintenance manua l .

3. Mater ial ordering data can often be found in APL.

12. REMARKS

1. Manpower guidelines shown are for each compressor.

Format and Typical Content of SFOMS Planning Guidelines

~~
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TECHNIQUE DESCRIPTIO N SHEET
1. Item No. 2, Tttt e

50 Estimating Nonindustrial Labor Requirements for Ship’s Force During ROH

3. Description

A procedure and associated guidelines for estimating nontndustrial (i.e. , leave, admin istrative tasks ,
military duties , etc.) labor requirements for ship’s force during ItOH was developed for destroyer-
type ships. The estimating factors were derived from review and analysis of prior ItOH history. The
purpose of the procedure is to assist ship’s force in estimating the quantity of manpower that will be
available during ROH for performance of maintenance. The attached figure 1 is a sample of the
guidelines. A unique set of estimating factors was established for each type of work center and each
type of ship. Figure 2 describes the procedure and shows the format to be used in making the
estimates.

I. Typo of r,’ehnique 5. Co ’l iaram,-ters C . Effectiveness Parameters 7 . Status

Math r4 ’th-I l ife Cycle Eff.~ctivenens Concept

Ci napuler Program — Development Pert . CapsbIlllv TechnIque Iie~eiopod ,
Not AppIl, 1

F ngin., -r ing cp.iure X Pr -i rem ,-nt 
— 

Ava ilab ii itv —
Technique A pplied

Mana vi me nt F~roc .-du re 
— 

IssIalta i ion 
— 

Reliabil i t y 
— tine TIme —

— 
Maintenance 

— 
Msintain,billtv 

— Technique A ppl ied
Recurrentl y

— Operation 
— 

M o e  X

_______ ____________ — Mgl ’Tech Service — — —
_________________________ 

ModIfication 
__________________________ ________________________

_________  
None X

pc of System Equipment 9 . l i t  Cy cle Phase tO . Functton~I Areas  Supported

a ni p .2~,,, 
Concept Form. —

Hull trueture — Validation — 
ItOH Planning
SFOMS Planning

z Propulsion — Devoiopmenl —

Electric Plant — Acquis ition —

~ Command & Surs- . — Operation

< Auxilia rIes _____________________ —

Cutf lt/Fu rni ,h. 
_______________________

Ar mament _____________________

11. Refe rences (ARINC Research Corporation publications unless otherwt,e indiestedi

1. Guidelines for Estimating Ship ’s Force Non-Industrial Manpower Requirements During ROH ,
Pub. TN W5-1231-TNO3, Aug. 1975.
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I
TECHNIQUE DESCRIPTION SHEET

I. Item No. 2. Tit le

50 EstImating Nonindustriat Labor Requirements for Ship’s -- -

(Coat) Force During ROll (Cont)

The procedu re for estimating nonindustrial labor requirements for ship’s force during regular
ove rhaul comprises the six steps described below. The circled numbers (e.g. , (13) In
Figure 2 identify the specific blocks of information associated with each step.

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

b. Step 2 — Identify each week (e.g. , February 1, February 8, etc.), starting with the
fi rst and ending with the last week of the ROll.

c. Step 3 — Compute and record in line 27 the number of man-hours assigned for each
week of the ROH. This is determined by multip lying the numbe r of men assigned to
the work center by the number of normal working hours in tha t week (i.e. , exclusive
of holidays) . For example, if there are 10 men assigned to a work center , four work
days in the week , and seven work hours per day, the numbe r of man-hours available
is 280. Appendix G of the manual identifies the normal number of workdays for each
calendar week through 1980 .

d. Step 4 — Estimate the num ber of man-hours required for each nonindustrial function.
This quantity is based on the percentage of total manpower expected to be assigned
for each function during each week. The guidelines contained in Appendixes A
through E of the manua l provide assistance in formulating these estimates.

e. Step 5 — Add the man-hours computed for lines 1 through 25, and enter the total non-
industrial manpower requirements In line 26.

f. Step 6 — Subtract line 26 from line 27 to determ ine the number of productive man-
hours available during each week of the ROll.

Continued
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TECHNIQUE DESCRIPTION SHEET
I. Item No. 2. Title

50 Estimating Nonindustrial Labor Requirements for Ship’s Force Du ring ROll
(Cont) (Cont)

SFO IIS ESTIMAT ING GU I DELINES FOR
NONINDUSTRLAL FUNCTIONS

T~pe(s) of Sluo DOG Work Center(s ) F 1RERO ON
- 

J~~0l , E802 )

Percentage i ’~~) of Assigned Manpowe r

Func tion Average I ,ower Upper

1. Leave 7 4 10.5
2. Mili tary Watch~s 3.5 2 8
3. Fire Wa tches 3.5 Q 8.5
4. Train ing (On-board) 6 1.5 14 —

5. Compartment Cleaning 4.5 1 10
6. Food P reDarat ioa - - -

7. Admi nistrati on 5 0 14,5
8. Supp ly Office /St or er ovim 5 — — —
9. SOA P Team 3.5 0 8.5

10. Supervision 5 4 10
11. Personal Services 5 0.5 8.5
12 . Working Parties 1 0 2
13. PMS/ P~~~O 4 , 5  o
I School (Oft—shi p) 4.5 2 .5 10.5
15. Cleanup (C cf l~~Cai ) - - —

lii . Sici~ Bay (~iosp i talmen) — —
17. Trouble Calls 1 0 2.5
18. Special Liberty 6 0 6.5
19. M~ s-s Cooks 3 0 5
20. Of fi ce s (Ships/P ost/Disbursi ng) - — -

21. Laundry/Ships Store/Barber Shop * — - -
22. Duty Dr iver 1 0 2
23. Shore Pa trol/B ri g 1 0 2
24.

• 25.

TOTAL 65

• I~~ n arks:

~
Ship s Sor~ic~ T c n  ft ~i- ’ tj t i ~~~ .

Figure 1. Sample of Guidelines for Estimating Nonindustrial Labor Requirements

Continue d
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. TIt le

50 Estimating Noninduatri al Labor Requtremeat s for Ship’s Force During ROll 
~1(Coat) (Cont)
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Title

51 Effective ness Analysis of Ship Regular Overhaul —

3. I)eecriptton

This technique involves tracking scheduled and actual accomplishment of regular overhaul to
determine and assess effectiveness of the ROll In terms of schedule adherence , assessment of
material condition problems encountered, and various other significant effectiveness parameters.
principal data sources used include the ROll work package generated by ship’s force , departure
reports , and other related documentation. The technique has been applied to a variety of AO, ATF,
AE , AOG and ARS types of ships (see references) , and resulted in sets of recommendations for
application In subsequent ROlls.

-4 . T~pe of Technique ~ . Coel I’ara met rn 0 , Effectiveness Parameters 7 . Status

Math Model — I fe Cycl e Effecti~ enesn Concept

Computer Program Developmen t Perl. Capabil ity Technique Developed ,
Not App lied

Engineering Procedure Pr ,c-ii rement A~ silahi i i tv
rechnique Applied

Management i’roi eciure X Installation -~~~~~~ Hc iiahit i tn line Time —

— Maintenance Maintainability Techn ique A ppli ed
Itecurre ntl v

— 
(iperation None

— Mgt ‘Tech Service R1)H ~ ffec— _________________ —

— 
Modif ication tiveness x 

___________________

_ _ _- ~~~ flI iL _ _ _  _ _ _-

4 . Ti-pc of System Equipment 9 . t ile Cy cle t’hase 10. FUnctional Are ,s Supported

Tota l Ship X Concept Form.
ROH Planning

h ull Structure .2L Validation ROH Effectiveness Analysis
z Propulsion ~~~ Develop ment

Electric Plant ~~~, Acquisition

~ Command it Surv. J~, Operation

Auxiliaries JL. _____________________

Outfit/Furnish. X

Arm ament X ____________________

it . References (ARINC Re,earch Corporat ion pubh lcehlone unle,i, i*herWi,e Indicitedi
1. Study of USS MISPILLION (AO-105) 1970 Regular Overhaul , Pub. 693-01-1-1075, Sept. 1970
2. Study of USS VESUVI US (AE—15) 1970 Regular Overha.tl , Pub. 696-01-1-1092, Dec. 1970
3. Study of USS COCOPA (ATF-101) 1970-71 Reguiar Overhaul, Pub. D02-01-1-1109, April 1971
4. Study of 1338 CALIEN’TE (AO-53) 1971 Regular Overhaul, Vol. V, Pub. D03-01-1-1115, Jime 1971
5. Study of 1355 GENESEE (AOG-8) Regular Overhaul , Pub. D05—O1-1-1122, July 1971
6. Overhaul and Maintenance Planning for USS KAWISHIWI (AO—106) , Pub. 1800-01-1-1289 , Dec. 1973
7. Analysis of FY 1974 Regular Ove rhaul of USS SAFEGUA RD (AR S-25) , Pub . 1609—01-1— 1308 ,

July 1974
8. 1338 MOLALA (ATF- 108) Post Overhaul Analy.ia Report , Pub. 1020-01-1-1303C , Oct. 1974

Continued
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TECHNIQUE DESCRIPTION SHEET - ,
L Item No. 2. TItle

51 Effectiveness Analysis of Ship Regular Overhaul wont)
(Coat)

References (Coat) . -
9. USS APACHE (ATF-67) Post Overhaul Analysts Report, Pub. 1020-01-1-1303, Oct. 1974

10. USS COCOPA (ATF— 101) Poet Overhaul Analysis Report, Pub. 1020—01-1—1303 , Oct. 1974
11. 1358 QUAPAW (ATF-110) Post Overhaul Analysts Report , Pub. 1020-01-1-1303, Oct. 1974
12. Analysis of FY 1974 Regular Overhaul of 1388 PONCHATOULA (AO-148) , Pub. 1605-01-1-1340 ,

Nov. 1974
13. Analysis of FY 1974 Regular Overhaul of USS DELIVER (ARS-23) , Pub. 1614-01-1-1337 , Nov. 1974
14. Advanced Overhaul Planning for USS ABNAKI (ATF-96) and 1388 CHOWA NOC (ATF- 100),

Pub. 1618—01—1—1354, Dec. 1974 -

15. USS GRAPPLE (ARS—7~ Post—Overhaul Analysis Report, Pub. 1620—01—3— 1375 , Apirl 1975 -

16. USS BOLSTER (ARS-38) Post Overhaul Analysis Report , Pub. 1620-01-3-1375B, August 1975
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TECI$4IQUE DESCRIPTION SHEET
I. Item No. 2. TIt le

52 Economic Analysis of Ship Regular Overhaul

3. l)eacrtption

This technique entails post-ROH review of departure reports and related cost data , summarizing
this information on the basis of SWBS/EIC , and analysis in consideration of factors such as
accomplishing activity, priority and other factors. The purpose of the analysis is to identify and rank
systems/equipments in terms of cost burden , and to compare estimated and actual costs. In a
broader sense, an objective of the procedu re Is to accumulate a data bank of cost data that can be used
to support more effective planning of future overhauls. The technique has been applied to a variety of
overhauls involving AO, ATF , ASS, and AE types (see references) . Typical results of an economic
analysis of ROll are shown in the attached fi gure.

4. Type of Technique 7 . l o t  1 ram -te r~ c . Effectiveness Parameter, 7 . Statu n

Math Model — I fe Cycle F’!fe ct is en en , 
— 

( ncept

Computer lr ~gram 
— i’.~~el .pm •n Pen . Capabiliti 

— Technique Deveioped ,
Nol App lied

Eng i n re r i ng Procedu re l~ l’ i-o~’ii remen t 
— 

Ai aii,htlitv 
—

Technique A pplIed
Management i’roeeri ir 

— 
iostal l i l ion 

— 
Il,’liahiiity i tar Time

— Mainlen~ini- e X Maintain abilit y 
— Technique Applied

itecurrent lv— 
— 

Opera t ion 
— N -ne X

____________________ Mgl ’l -h S.rci ce 
____________________ __________________

— _ _ _ _ _  — ____  — 

— — —-—_________ ____________ — ___________ —

‘4 . rvpe ci System EquIpment 9. t l l~- (‘nil e l’h*ae tO . Functional A rea s Supported

TotSI Ship X Concept Form.— ROll Planning
Hull Structure ~~~., Vt i l i$a t i im — ROll Cost Analysis

z Propulsion ~~~~_ t eveiopment 
— 

Maintenance Manpower Analysis

Eleeir i Plant X Acqui s i t ion —

Command it Sun . jC,, Operation

‘c Auxi l is r ie. X _____________________

li utf it/ Fii rni ,h. X _______________________

Armam ent X 
____________________

11. Reference. iARINC Re ,e,rch Corporation pub licst inn~ unles, ot herwise ind ieated i
1. Study of 1333 MISPILLION (AO-105) 1970 Regular Overhaul, Pub. 693-01-1-1075, Sept. 1970
2. Study of USS VE SUVIUS (AE- 15) 1970 Regular Ove rhaul , Pub. 696-01-1-1092, Dec. 1970
3. Study of 1383 COCOPA (ATF-101) 1970-71 Regular Overhaul, Pub. 1)02-01-1-1109, Apr11 1971
4. Study of (388 CALIENTE (AO-53) 1971 Regular Overhaul, Vol. V5 Pub. D03-01-1-1115, Jime 1971
5. Study of USS GENESEE (AOG-8) Regular OverhauL, Pub. 1)05-01-1-1122, July 1971
6. Overhaul and Maintenance Planning for USS KAWISHIWI (AO-106) , Pub. 1600-01-1-1269, Dec. 1973
7. Analysis of FY 1974 Regular Overhaul of USS SAFEGUARD (ARS—25~, Pub. 1609-01-1-1308,

July 1974
8. 1188 MOLALA (ATF-106) Post Overhaul Analysis Report, Pub. 1020-01-1-1303C , Oct. 1974

Continued
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52 Economic Analysis of Ship ReguLar Overhaul (Cont)
(Coat)

‘a

References (Coat)
9. USS APACHE (ATF-67) Post Overhaul AnaLysts Report, Pub. 1020-01-1-1303, Oct. 1974

10. 1188 COCOPA (ATF— 101) Post Overhaul Ana lysts Report , Pub. 1020—01—1—1303 , Oct. 1974
11. USS QUAPAW (ATF-110) Post Overhaul Analysis Report, Pub. 1020-01-1-1303 , Oct. 1974
12. Analysis of FT 1974 Regular Overhaul of USS PONCRATOULA (AO-148) , Pub. 1605-01-1-1340 ,

Nov. 1974
13. Analysis of FT 1974 Regular Overhaul of USS DELIVER (ARS—23) , Pub. 1614-01-1-1337, Nov. 1974
14. Advanced Overhaul Planning for USS ABNAKI (ATF-96) and USS CHOWANOC (ATF-100) ,

Pub. 1618—01—1—13 54, Dec. 1974
15. 1188 GRAPPLE (AHS—7) Post-Overhaul Analysts Report, Pub. 1620—01—3—1375 , ApIrl 1975
16. USS BOLSTER (ARS—38) Post Overhaul Analysis Report, Pub. 1620 -0I—3—1375B , August 1975
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. TIt le

52 Economic Analysis of Ship Regular Overhaul (Coni)
(Coat)
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- TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Title

53 EMC/EMI instruction

3. DescrIption

This technique Is a two—part presentation of a course of instruction to shipboard personnel on
electromagnetic compatibility. The two-part presentation consists of:

a. A general descriptIon of EM! and the four types of hazard, and
b. Means of detecting and reducing these factors.

Topics covered include electromagnetic interference (EMI) , RF burn hazard , radiation hazard
(RADHAZ) , hazards of electromagnetic radiation to ordeanee (HERO) , and hazards of electromagnetic
radiation to fuel (HERF) .

The course of instruction was developed for Service Force ships; however , it is potentially applicable
to any type of ship.

4. TYpe of Technique 7i. Coat t’ a ram -le r~ S . Effectiveness Param . t e re  7 . St,tus

Math Model — l if , i v e l i  
— 

Effe ct iven e,s 
— Concept —

Computer Program — lie el ~,u -t t Pen . CapahiliO — Technique l)eveloped . .~~~ ..,_Not Applied
Engineering Procedure Procurement As-ailahi l ify 

—
Technique A pplIed

Management Procedure 
— 

Instal lation Rellabi ll t 
— One Time —

Train ing 
— f.Iaint enanc , 

— 
Maint,tttabttP~, — 

TechnIque Applied

Procedure x Operation None — 

ReeurrentI~ —

— MgI fTech Sees-lee — EMC/EMI iL
_______________________ Modification  

______________________

_________________ None X  ________________

- 
— — —1 —

a . Type of Sv,tem Equipment 9 . t ile Cycle I’hase 10. Functio nal Area s Supported

Total Ship 
— Conc ept For m. Training

h ull  Structure — Validation EMI/EMC Program
z Propulsion t)evelopment —

Electric Plant — Acquisition

-
~ 

- Command & Surv. •.,2~
__ Operation

-o Aux ili anie, 
— —

Outfit/Furni s h. _______________________

Armament 
_________________

11. References iARINC Research CorporatIon publications unle Ss otherwise Indlcatedi

1. EMC instructional Progra m, Vol. II, Pub. 1627-01—2-1410
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- TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Title

54 EMI-Susceptibility Evaluation

3. Desc ription

This procedure consists of an engineering investigation of the potential effects of EM! on the
operation of electronic equipment. The procedure has been applied to a shipboard gun mount
(see ref. 1).

I. Type of Technique ~i. ( t i - i  l~ tr am ,Iera S . Effectiveness Parameters 7 . Status

Math Model — l ife t V e I e  Elfecti v enesn 
— Co ncept —

Computer Pro gram — 
Deselop ’aient — Perl. CaoaI~Ilitv — Technique Developed , —

Not App lied
Engine ering l’ rae t re X Procurement 

— Asa ilnhi l itv —
Technique App lied

Management Procedure 
— 

lnstall~iIi, n 
— Reliabilit y 

— One Time

— 
\I l ina ne 

— 
M,intainahiiitv 

— Technique Applied
Recurrent ly —

— 
Operation 

— Si n. —

_________________________ Mgi T i h  ii- rv te e EM!

— __________ — 
M- l, f , e a t t  a 

— 
Susceptibi lity X ______________________ —

_ --_ - 
Stifle x _ _ _ _- _ _ _ _-

F~pe of Sy stem EquIpment S I t e  Cyc le i lv a 10. Functional Ar ea s Supported

tota l Ship 
— 

i - n  epi Form . 
—

EMI/E MC
Ilu il Str uctur e — ~.lidatlon —

Z Propulsion — 
lit i . - t t . l fl~enI

Electri c Plant — A -ti e silInn —

3 Command & Surv. _.? iaperatinn

Auxiliarie s — —

Out f it /Furnish. _______________________

Armame nt X _______________ —

II. Refe rences (ARINC Research Corporation publications unless otherwise indIcated)

1. Final Report on the EMI -Susceptibility Evaluation of the Mark 45 Mod 0 Gun Mount,
Pub. 978—03-5— 1184 , July 1972
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Tltte

55 Logistics Management Information System

3. t)escrtpttott

This technique includes a act of procedures , guidelines, forms, and formats designed to provide the
inputs , analyses, and outputs essential to performance of Navy logistics management. While the
techn ique was designed primarily to support the navy of the Republic of South Viet Nam , the general
concepts are considered applicable to any moderately sized na val logistics program. The attached
figure illustrates the logistics functions supported by the system described In ref. 1.

I. Tsp. of Tec hnique t . Cost Parameter s II. F.Ifect lven e9s Parameter s 7. Status

Math Model — t ile Cyc le  El(eet iv pneo, 
— Concept —

Computer Program — li.~~~l~~ .meOt Pert . Capahhli ty 
— Technique Developed. J[,,,

Not Applied
Engineering Procedure X i ros -ur, m,nl 

— 
Asai l,bi iitv —

Technique A pplied
Managemen l Procedure X tnslallati ,n 

— 
Reliability 

— 
One Time 

—

_____________________ Maintenance Maintainab ility 
— Technique App lied

Recurrently —

— 
Operation None 

—

— Mgt/Tech Service — — Ls~~stic St~ port _X_ —

_______________________ 
Modif ication 

________________________ ______________________

_______________ None X

Type of System Equipment 9. t ile Cycle Phase 10. Functional Areas Supported

Tota l Shi p X Conc ept Form. 
— Logistics Management Program

I-lull Structure — Validation — ROH Planning
z propul si on Development Maintenance Manpower Analysis

— Production Planning c’d Control
Elect ric Plant — Acquisition — Maintenance Program z udget ing
Command & Surv. — Operation ...L.. Management Information System

Auxilisries _____________________

Outfi t /Fernish . _______________________

Armament 
_______________________

11. References (AR INC Research Corporation publicat ions unleas otherwiSe lndIc~ted) -

1. Logistics Management Information System Manual , Vol. III , Pub. 1607—01-1-1283

Continued
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Title

55 Logistics Management Information System (Cost)
(Cost)

I EOR/RA V

~ 
Scheduling 

~

Production
Planning Budgeting

and
Control

1
End

Maintenance Management Item
Manpower Summary Control
Analysis Reporting

I
1

Skills
Development Inspection

.1
Ammunition
Management

Interrelationship of Applications Supported by MiS
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. Title

56 Logistic Management Data Program

3. Description

A Logistic Management Data Program is one designed to provide each of the several levels of program
management with the information needed to make decisions concerning the ILS management function.
Such a program, the CAPTOR Logistics Management Data Program (CLDMP) , is described in
references 1 and 2. The CLMDP includes a set of logistics data sources, an integrated data base, data
analyis procedures, and a set of data products.

4. Tsp.’ of Technique o, Cost l’arameter a 6. EffectIveness Parameters 7. Status

Math Model 
,,, ~~~,,, 

I ii, Cycle 
— Effeeti~.eness — Conc ept —

Compute r Program ..2~. P t ’ l .p . t ,.nl Perf. Capability — Technique Developed, —
Not Applied

l-:ng ineer ing Prncedure — Proeuremenl Ava ilabilit y 
—

Management Proced ure X lnsta llni. n ,,.~j,. RelIability ,~~~_,_ ~:~~‘: 
Applied

_____________________ — Moialenane,’ X Mstataina blli ty X Technique A pplied
Recurre ntly —— 

— 
tipcralion 

— None —

— MgI (Tech Service J~
,,_ — —

itt  ii it I c aP  0 ____________________________________

__________________ 
Non 

___________________ _________________

- . Type of Syatem EquIpment 9. 1..I Cy cle Phase 10. P’imctiaeai Ares , Supported

Tota l Ship — 
Coneep l Forts. 

— Logistics Management Program
Rail Structure — Validation —s-—- Logistics Management Information System

z Propul sion — Development

Electric Plant — Acquisition X

~ Comman d & Surv. — Operation

Auxiliaries — —

Outfit/Fu rn ish. _____________________

Armament  X

it. Refe rence , (ARINC Research Corporation publications unless otherwise indie~~ed)

1. CAPTOR Logistic Management Data Program. Pub. 1125-06-3-1299, May 1974

2. CAPTOR Logistic Management Date Program &~iport Contract , Pub. 1125-26-4-1313, Aug. 1974
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TECHNIQUE D~SCRIPTI0N SHEET
I. lien , No. 2. TItle

57 Equipment Procurement Specification Development

5 .
This technique consists of the data collection and analysis necessary to prepare equipment-level
requirements, quaiity assurance provisions, and supplemental data In the form of procurement
specificati ons. The procurement specifIcations are prepared to standard military specification format.
The techn ique has been applied to ship armament equipment (see references) , and is generally
applicable to any end item.

I. Type of Technique 5. Coy ! I~ .rameIers 6. Effect iveness Parsmete rs 7. Status

Math Model — if.’ ( vet ,’ Effectiveness — Concept —

Computer Pro gram — IN-e’ i n.’,’, n i  Perf . Capability X Technique Developed.
Not Applied

Fng ineerin g Prncedure X Proet , reo ,, •rs i 
— Av~ t iabiitty —

Technique Applied
• Management Procedure 

— 
lnstalt!IIi,,n 

— Reliabili ty X One Time 
—

5’ ____________________ M..nionance Mai ntainability X Technique Applied— — - — Rec urrently
— 

— 
(ip rat ion None 

—

— Met/Tech Sery ice — — —

_________________________ 
M .dif icalion 

__________________________ ________________________

________________ 
None X _________________ _______________

-
t 

~ . Type of Svetem EquIpment ii. t ile t o  et c I’hase 10. Fiasct ionai Area , Supported

Total ShIp Concept Form .— — Procurement Specification Development
Null Structure — Val idatisi n —

z Propulsion ._!...... Development

Electric Plant P Aequisiti..n X
Co mmand & Surv . •,1~_, operation —

.e Auxiliarie s 
,,, ~~~ , ____________________ —

Out fit/Furnish. — — —____________ —

Ar mament X

ii. Refe rences IARINC Rese* rch Corporation publications unless othe rwi Se Indicated)

1. NOSC Procurement Specification for Dummy Director MX 10, Mod 0, Pub. 1621-04-3-1386,
March 1975

2. NOSC Procurement Specification for Remote Optical Director EX 35 Mod 1, Pub. 1625—01—1—1430 ,
Aug. 1975

3. NOSC Procurement Specification for 30 MM Machine Gun Mount EX 74 Mod 1, Pub. 1825—01-1-1431,
Aug. 1975

4. NOSC Procurement Specification for Radar Gun Fire Control System EX 93 Mcd 1,
Pub. 1625—01 — 1— 1432 , Aug. 1975
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TECHNIQUE DESCRIPTION SHEET
I. lien, No . 2. TItle

58 Conduct of Shipboard Habitability Survey

3. I)escription

A procedure and associated set of 31 checklIsts for conducting a habitability survey of an AO-22 class
ship was developed and applied. The checklists, while unique to AO—22 class ships, can be easily
refined for applicability to other ship types. The purpose of the procedure is to determine habitability
deficiencies relative to existing standards. Figure 1 is a sample of the habitability survey checklist.
Figure 2 lists the complete set of checklists, and illustrates the type of shipboard spaces to which the
checklists apply.

- i . r~-1,~ of Technique 5. Co- i  l’aramet.-rs it . Ef fe ct ivv ness Parameters 7 . Status

Math Model — t i l e  Cycle 
— Ef fectivenes s — Concept —

Computer Program — Development 
— Pen .  Capabilit y 

— Technique Des-eloped . —Not App lied
lOgin ecn ing Procedure X Procureto ent 

— Availability —
Technique A pplied

Ma nagement Procedure 
— 

Installation 
— 

Reliabilit y 
— One Ti me

— — Maintenance 
— 

Maintainabilit y 
— Technique A pplied

Recurrently
— 

Operation 
— None —

— Mgi/Tech Service 
— Habitability .~~~.... —

_______________________ 
Modi f ication 

________________________ ______________________

_________________ 
None X 

__________________ ________________

Type of System- Equipment 9 . l i fe Cycle Phase 10 . Functional Areas Supporte d

Total Shi p 
~~~~ 

Concept Form.
— Habitability of Ships

Hull Structure — Va lidation — Material Condition Assessment
Z Prop ulsi nn — Develop ment —

Electric Plant Acq uls ii ion —

Co mmand & Sur e . — Operation

Auxiliaries — —
Outf it/Furnish . _______________________

Armament _________________

11. Refe rences (ARINC Research corporatIon publIcatIons unless otherwise Indicated)

1. COMSERVPAC Habitability Improvement Program, COMSERVPACINST 9330.1, 25 Apr 1973

2. Procedure for Conducting Habitability Surveys of Existing Ships, Vol. II , Pub. 1)03-01-1-1115 ,
June 1971

S
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I
TECHNIQUE DESCRIPTION SHEET 1

1, Item No. 2. Title

58 Conduct of Shipboard Habitability Survey (Coat)
(Cant)

HPIBITABILITY SURVEY
Checklist No. ______________________

Space Title Uniag apso s. Craw ’. Sal ki~~
Duel Ship

tt rm Source of &asd.rd Comply With __

Na Sta~da.vi 
— _______ Slasdard Reworks

D.C . Psrsgr .pi. Yea No

9-i Gross sass itat*i area less area of lar~, I ii 2.b .(2)
neidilatton .Ini access t racks) uhosid be in 2 5.b.(l)(a)
accordance with the foi1owt,~

Gross Are.
Ship l..n~th (ft) isq fti

Less than 300 ii 16
OVerSOO tt it

9—~ Net .res (deck area hot can actualty be w,Iked I U 2.b.)1)
as) should be la accordasce with the followiag, 2 5.b.(li(s)

Net Area
ShIp Lec6th (lt) (sq fti

La.a thss300 fl 6 —.
Ove r SOO fi 7

9-3 Bertha should be installed in fore sinS sit I tI 2.0.11)
position.

9—I Tierl abould eat be more than 3 high. I It 2.0 (1)
2 5.b. (3)(a )

9-S Berth , sho~1d heal the type shows I. Dwg 805- 1 21 2.c.(I)
1409495 with 3-is. mattresses ( locker-under--
bunk type).

9—6 Ths cIesr neytiral diota.ice abase msttresses I 11 2 .0 (3)  —.
should be not less than IS inches on shIps 2 5. b. (Sits)
ur~teT 2% ft. not less than 20 inChes no ships
over 300 II. Bottom of lower berth mattress
should be at least 6 inches shove the dock.

9-7 Ad)aeest tiers separated by a privacy divider I II 2.C .)4 ) — .from 7 is. shove deck to 21 in. shone frame 2 S b .  (Si(s)
of tap berth (per NAVSUtPS t9eg 805- 1846044).
Divider exteusi, from frame .t head of berth to
mioimum of 36 in. Psntittoa. at cusS should be
In accordance with Dwg 605-2214469.

9-8 Is h e m p  spares located .djsceit to inlay I It S.c. ~spaces, berths should be b ested so remotely
.a possible from seise eourne,

9-9 Acre,, should provide for free moesmeiS of I fl 2.d. (I)
we, within space, with . minImum of men
passlep berth. — .

9-10 Where prsctiesble. crew berths should eat be I 11 2.d. (1)
installed mor, than 2 tIer . in iambus wIU,oid a 2 S b .  (Sfls i
24 15. athueartahip prnsps atons euni (not ‘5..pplicnble for berth . at longitudinal beurtdsrt ss
of space).

9-It Access to berths from santa passag. should be I II S.d. (2)
avoided where possible. lockers or partIal 2 S. b. 13)1.)
ligbtueiØut )o)ssr partitions should he ...d to
shield berthed men from tnsffiit .

9-12 Barth. should be b ested as far from sac... I Il l-a (S)
iseisr. as poaatbis. Sscr,atmoa factittisa
should be Iocslsd nest secess ned locker. sad
psrtitio,uS u~~d as macne of .splrstioru between
rectaaiIoII ares .ini berths. ,._e -

51.51 I of I

FIgure 1. Sample of Habitability Survey Checklist

L
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TECHNIQUE DESCRIPTION SHEET
I. Item No, 2. TIt le

58 Collduct of Shipboard HabitabiLity Survey (Confl • 0

(Cont~

eaa.a. a ~ ~
aa.l5 5 55 n.aaa.

alq., m.d , ~,JJ -rl ‘-‘-‘~~~ a C a a

K — 0 

•0 ! 0 ’~~~0 ’ ~~ , K c o o  P.s_ _ _ _ _ _
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TECHNIQUE DESCRIPTION SHEET
I. Item No. 2. Tit le

59 Development of Habitability Improvement Plans for Ships/Classes

3. DescriptIon

A procedure for developing class/ship Habitabili ty Improvement Plans was developed and applied.
The procedure consists of identifying a set of Improvement projects based on conduct of a habitability
survey (see item 58), and compiling descriptive, priority, schedule, responsibIlIty and interface
data using the format illustrated In the attached figure . The procedure, which has been applied to an
AO-22 class ship, Is applicable to any type of ship.

I. Type of Technique 5. Coot h’ arameter s S. Effectiveness Paramete rs 7 . Status

Math Mouie( — 1.1k Cycle Effectiveness — Concept —

Compute r Progr am — De~e(opmenf Pen . Capabihiti — Technique Des-eloped. —
Not Applied

Eng ineering Proc edure — l’ r,,eureme nt Ac a ihs b it ) t v
Techn Ique Applier)

Management t’ roeedure X tns f al)al io n Reliability 
— 

One Time

— Maintenance X Matra t ai noh lli t a Technique A pplied
Recu rrentl y

— 
— Operation None —

— Mgi/Tech Service — Habitablltt3’ X ____________________ —

_____________________ Mod if ication X ______________________ ____________________

____________________ 
None 

____________________ __________________

“ . Type of Sr’ntem Equipment 9. Ilk Cy c l e  Phaoe 10. Feactlonai Are.s Supported

Total ShIp X Conc ept Form .— — Habitability of Ships
Hull Structure — ~ aIIdst ion — ROH Planning

Z Propulsion Development 
— 

ROH Work Package Development
Electric Plant  — Acquietilon —

~ Co mmand & Stars . — Operation

Auxiliaries —

Outf It/Furni sh. _____________________

Arma ment ________________

1. AO-22 X 
_ _ _ _ _ _ _ _-

~~~~~~~~~

11, Refe rences (ARINC Research Corporation publicat ions unless ethe rwiSa indicated)

1. HabitabilIty Improvement Plan fbr Pac ific Fleet AO-22 Class Ships, Vol. III ,
- - Pub. D03—O1—1--1115 , June 1971

2. HabItability Improvement Plan for USS CALIENTE (AO-53) , Vol IV , Pub. D03-O1-1-1115,
June 1971

Continued
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TECHNIQUE DESCRIPTION SHEET
1. Item No. 2. TItle

59 Development of HabitabIlity Improvement Plane for Ships/Classes (Cont) 0

(Conk

HABITABILITY IMPROVEMENT ITEM 
-.

1. Habitability item Number sod Title 2. ApplIcable 3. PriorIty -

Ctw(~~4p

4. Acco mplishing Activity 5. When to Accomp lish 6. Estimat es
abip Tender Shipyard Any RON Hsliab Prod. Prod. Deaign MaterIal Tot*l Cost
Force Upkeep 

1 

(M-D) (1) ~Ssrvicea 

_________

7. tn ts rfaces/Co nstcatn ts 9. References 9. nppl icab le
~~ncna -

50. DescriptIo n

S

I

1~ :

Format for Compiling Data for Hshftmbllity Improvement Program to
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TECI*IIQUE DESCRIPTION SHEET

1. Item No. 2. Tit le

60 Determination of Spare Parts Inventory for Weapon System

3. Description -

This technique consists of the caiculatlon of spare parts requirements for a given shipboard weapon
system, based on a given maintenance scenario . The technique is based on calculation of spare
part s requirements In terms of either usage or failure rate s, as appropriate. The technique was
applied in calculation of a 2-year spares inventory requirement for a fleet of coastal patrol and
interdiction craft (see ref. 1).

I. Type of Tec hnique 5. Cost i ’arameier , S. Effecti seneso Parameters 7 . Stitus

Math Model X i.l)e Cy c l e 
— Effecti’ enes~ — Concept —

iput r PrO ~m Development 
— Per f. Capability 

— Techn ique Deselnped . —Not App lied
Fng ineerin g Procedure 

— 
i’rocuremenl 

— 
Av a ils h i l )t y 

—0 Technique Applied
Management Procedure 

— 
lnutn l la t I~ n 

— Rei l,hiil t v X On, TIme X

— 
MnIn ien~ince X Maintsin ab)i ity 

— Teclmlqu. Applied
Recurrently —— 

— 
Operntv.ri 

— Non - —

— 
Mgt /Tech Service 

— —

_____________________ 
Mo.iiIication 

____________________

____________________ None 
_____________

°. Type of Si’stem Equipment 9. l ife Cycle Phase 10. FunCtional ~ r c r -  Supported

Total Ship — Concept loim. 
— Spares inventor y Determination

H ul l  Structure — Va lIdation

~ Propulsion — 
t )ev e lopment —

Electric Plant — Acqu is iti on IL...
Co mmand & Surv . — Operst ion

Aux il iari es — —

Outfll /Furatsh . _____________________

Armsm ent X ________________

11. References IARINC Research CorporatIon publications unl.sa ot herwis e indlesirdi 
-__________________

1. Spare Part . inventory Listing, Pub. 1625-41—2—1310 , June 1975.
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- TECIIIIQUE DESCRIPT ION SHEET
Item No. 2. Title

61 Logistic Support Planning for Ship Class

S. Deso riptien

This techniqu, entails the development of a LogistIc ~~~port Plan (LSP~ for a small ship class.
The plan describes the actions that must be taken by appropriate authorities during the ship
acquisItion phase to ensure that all ships of the class use properly supported In all logistic areas
after delivery. Ref. 1 iliustrat es an LSP developed for the T-ATF 166 class.

4. Type of Technique 5. C v i  Parameter, S. Effectiveness Parameters 7 . Status

Math Model I fe Cy cl e Effectiveness — Concept

Co mpider Program — Development Perf. Capability — Technique Developed. —Not Applied
Engineering Procedure — Procuremen t AvailabIlity —

Technique Applied
Msnagement Procedure X Ins tallation Rel iab ility 

— One Time _~~~~~_

— Malntena nce Maint ainabilit y 
— Technique Applied

Recurrently —
— 

Operation None —

— Mgi/Tech Service Logistics 
~X... ______________ —

_____________________ 
Modification 

______________________ ____________________

— 
None X ______________________ — —

a~ Type nt Stniom/Equilpmeni 9. l ife Cycle Phase 10. Functional Area s Supported

Total Slip ... ~~~. Concept Form.

Hull Structure — ValIdation — 
Logistic Support Planning

PropulsIon — Development

Elect ric Plant — Acqu isition

Coinaia.d S ~irv. — Operation —

AimIlIarl .s 
— —

O~~ tt/ F,i,gisb. — —
Arm insst 

_______________

ii. *iteTSUcei IARINC Research Corporation publ ication . uale.s dlhsvwta s ism.dl .d)

f I. T—ATF 166 Class Loglatic S~çpott Plan, P~~. 1102—01—1—1359, Jan. 1975

L.
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- - TEC*IIIQUE DESCRIPTION SHEET
1. Item No. 2. TIlts

62 Specific Operational Requirement Review

3. DescriptIon

This technique consists of the review of a Specific Operational Requirement-s (SOR) document.
Ref. 1 illustrates this technique for a shipboard gun system.

I. T ype of Technique 5. Cost Paramete rs S. Effectiveness Paramelers 7. Status

Math Model — Life Cycle Effectiveness Conc ept —

Compider Program — Developme nt Perf. Capabi i iiv 
— Techniqre Developed.

Not App lied
Engineering Procedure — Protureinent Availability —

Technique Applied
• Managemenl Proc edure X Installation Reliability 

— One Ti me

7 ____________________ — Maintenance Maintainability 
— Technique Appl ied

Recurrently
— 

— Operatio n None ..X..... —

— Mgi /Tech ServIce ____________________ — —

_____________________ 
M olitlcation 

______________________ ____________________

_ _ _ _ _ _ _ _ _  N o -  X _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

9. Type ~I Syste m Equipment 9. t ile Cycle Phase 10. Functional Are an Supported

Total Ship — Concept Form.
Specific Operational Requirements

Hull Structure — ValidatIon

z PropulsIon Development

Electric Plant — Acquisition —

~ Command & Surv. Operation —

~ AimIIlsrI .s — —
OiaStlt/Vurnlsh. ____________________

Armament X _______________

51. References fARINC Research CorporatIon pub lIcatIons unl.aa otherw ien Indlesiedi

1. Review and Critique of Draft SOR 12-04R3 for the 5”f54 CaLiber Mark 45 Mod 0 Gun Mount ,
Pub. 978—20—9— 1260, July 1973
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TECII4IQUE DESCRIPTION SHEET
1. It.oo No. 2. Title

$3 Analysis of Relati onships Between Mission Requirements and ROR Cycle

3. DescrIption

This technique involves the analysis of a ship’s ability to perform a variety of mission categories
(ASW, AAW , etc.) based on a number of significant variables such as equipment reliability and
mainta inability cruise duration , etc. The technique consists of a simulation model based on
generic inputs and outputs. A preliminary model has been developed (see reference 1).

I. Type of Tec hnique 5. Cost Parameter s C . Effectiveness Parameters 7 . Status

fi ath Model 
~~~~~~ 

l Ife C~ -lv 
— Effec ti v eness 

— Concept

Computer Program — 
flov.lopment 

— perf. Capahi l t v — Technique Developed. —
Not App lied

Enginee ring Procedure — 
Procu remeo l 

— — Availability X

Technique A pplied
Manage ment Proc edure 

— 
Installat ion 

— Reliability X One Time 
—

— Maint enance 
— 

Mai ntainabi li ty ~~~~~ Techn ique Applied
Recurrently —

— 
Operation 

— 
Non - 

—

__________________ Mgi/Tech Service — — — —
_______________________ 

Modi f ication 
________________ ______________________

— 
None 

~~
__ __________________ — ________________ —

Type of Sv~tem Equip ment 9. t Ile Cycle I’haee 10. Funct Iona l Ares  Supported

Total Ship jj Coneepi Form. — EOC Maintenance Management
Hull Structure Validation — Maintenance Strategy Planning
PropulsIon 

~~~~~~ 
Development —

Electric Plant 
~~~ ... 

Acquisition

~ Command & Sury . 
~~L 

OperatIon

~ A uxiliaries _____________________

OutfIt/Fur nIsh. _____________________

Armament L.

II. R.fer,ne.s IARINC Research Corporation publicationa unless otherwi s. Indicated i

1. Development of a Preliminary Simulation Model for Relating Mission Requirements to ROB
Cycle, Letier Report 01 to Contract N00140-73-D-0014, June 1973
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INDEX
(By Technique Description Sheet Item Number)

Configuration Management , 1, 2 , 3, 4, 5, 6

Criticality Ranking, 26, 39

Cos t Analysis
Life Cycle , 33, 44

Maintenance , 14, 33, 34, 35

Regular Overhaul, 52

Design Analysts
Electrical , 20 , 26

Structural, 17

Electrical Design Analysis , 20

Electromagnetic Interference/Electromagnetic Compatibilit~’, 53, 54

Elec tronic Test Equipment , 4

Engineering Analysis
Maintenance

Cos t Analysis of Ship Equi pment Maintenance , 28
E ngineering Change Proposal EvaluatIon , 6
Extended Opera ting Cycle Systems Analysis , 38, 63

Fault Isolation Procedure An alys I s , 20

Figure of Merit Determination , 11

LO— MIX Maintenance Engineering Analysis , 24

Mai ntainability Assessment of Systems/EquI pments , 27

Parts Data Bank Establishment , 13
Planned Maintenance Subsystem E ffectiveness , 31

Shipboard Mechanical Problem IdentifIcation , 15

Technical Repair Standard Preparation , 39

Reliability , 11, 13, 15, 28

Extended Operating Cycle, 30 , 36, 37, 38, 39

Failure AnalysIs, 16, 18, 19

Fleet Modernization Program, 3, 5

Light—Off Exam Ination , 42, 43

- . 169
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Logistics
Management Information System, 55, 56

Management Program, 55, 56

Logistic Support PlannIng, 61

Management
Configuration , 1, 2, 3, 4, 5, 6
EOC Maintenance , 30, 36 , 37, 38, 39

Logistic, 55, 56

SFOMS, 38, 39, 50 -.

Maintainability ~~
‘

Demonstration , 22 , 23

Measurement 1.
Cos t Analysis of Ship Equipment Maintenance , 28
Cri tical Equipment List Development , 39 ~~~.

Equipment Behavior Measure Development , 30

Figure of Merit DeterminatIon , 11, 14

Mai ntainability Assessment of Systems/Equi pments , 27

Maintenance History AnalysIs , 25

Maintenance Resource Consumption Analysis , 26

R& M Indices for Ship Equipments , 29

PredIction , 11, 21, 27 , 28 , 38 
~~
.

Trend Analysis , 25, 30

Maintenance
Budgeting, 35, 55

Cost Analysis , 14, 33, 34, 35

Engineering Analysis (See “Engineering Analysis , Maintenance ’)
Manpower AnalysIs , 52 , 55 1 -
Strategy Planning, 35, 36 , 63

Material Condition Assessment , 32 , 47, 58

Planned Maintenance Subsystem (PMS) , 4, 31 -.
Planning 1.

Maintenance Strategy, 35, 36

Regular Overhaul
Baseline Repair Profile Development , 40
Configuration Management Analysis , 3
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Critical Equipment List Development , 39

Development of LOE Preparation Plan , 42
Estimating Ship ’s Force ROH Work, 50

Extended Operating Cycle Systems Analysis , 38, 63

Habitability Improvement Plan Development , 59

Logistics Management Information System, 55

Pre—Overhaul Training of Ship Personnel , 44

Regular Overhaul Advance Planning, 46

Regular Overhaul E conomic Analysts , 52

Regular Overhaul Effectiveness Analysis , 51

Shipalt Status/Applicability Evaluation , 5
Shipcheck Planni ng, 45

Standardized Work Request Development, 48
Technical Repair Standard Preparation , 41

Pre—Ove rhaul Test & Inspection (POT&I) , 45, 47

Procurement Specification Development , 57

Production Planning and Control , 55

Regular Overhaul
Cost Analysis , 52

E ffectiveness Analysis , 51

Pla nning (See “Panning, Regular Overhaul’)
Work Package Development , ~8, 40 , 47, 48

Reliability
Demonstration , 9, 10

Engineering AnalysIs , 11, 13, 15, 28

Measurement
Cost Analysis of Ship Equipment Maintenance , 28
Critical Equi pment List Development , 39

Equi pment Behavior Measure Development , 30

Figure of Merit DetermInation , 11, 14
Maintenance History AnalysI s , 25

Maintenance Resource Consumption Analysis , 26

Rel iability Assessment of Ship Systems , 16
R&M Indices for Ship EquI pments , 29
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~1PredictIon , 7, 8, 10, 16, 28, 39

Program Eva luatIon , 12, 13

Trend Analysis , 25, 30

Ship ’s Force Overhaul Management System, 38, 49, 50 —

Spa res Inventory Determination , 60

Specific Operational Requirement RevIew, 62 —.

Structural Design Analysis , 17

Tes ting
Fail ure Analysis by Lab Testing, 19

Maintainability Assessment , 27

Maintainability Demonstration Test Planning, 22

Mai ntainability Demonstration Testing, 23

Reliabili ty Assessment , 16
Reliabili ty Demonstration Test Planning, 9
Reliabili ty Demonstration Testing, 10 1.

Training, 43, 44 , 53

L

L
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