9090- 1500

PAFCS

CHAPTER 2

READI NESS BASED SPARI NG



9090- 1500

TABLE OF CONTENTS

2.1 Introduction. . ... ... . . 1
2.1.1 Purpose of RBS Chapter.......... ... ..., 1
2.1.2 Scope of RBS Application......................... 2
2.1.3 Background. ....... ... 3
2.1.3.1 Measure of Readiness................... 3
2.1.3.2 Chronology of Sparing Methods .......... 3
2.2 Readi ness Terminology........ ... ... 6
2.2.1 Operational Availability......................... 6
2.2.2 Reliability. ... ... .. 7
2.2.3 Mintainability...... ... ... .. . .. . . .. 7
2.2.4 Supportability. . ... ... 7
2.2.5 Availability Trade-Ofs......... .. .. .. .. ... .. .... 8
2.3 POl 1 CY 8
2.4 RBS 10
2.4.1 Readiness Appraisal ......... .. ... .. .. .. . ... 10
2.4.1.1 OVeIrVIBW. . oottt e e e 10
2.4.1.2 Procedures ......... ... 11
2.4.1.3 DISCUSSION .. ..ottt 11
2.4.2 Sparing Determination................ .. .. ...... 17
2.4.2.1 OVerVIieW. .. ... e e 17
2.4.2.2 Procedures ......... ... 17
2.4.2.3 DISCUSSION .. ..ottt e 18
2.4.3 Life Cycle Maintenance......................... 20
2.4.3.1 OVerVIBW. ..ot 20
2.4.3.2 Procedures ......... ... 21
2.4.3.3 DISCUSSION .. ..ot e 22
2.4.3.3.1 Readiness Assessnent ....... 22
2.4.3.3.2 Factors for Revision of
Onboard (Retail) Al owances 23
2.5 RBS Roles and Responsibilities......................... 26
2.5.1 Program Manager .. ... ... .. ... 27
2. 5. 2 I SEA . 27
2.5.3 NAVI CP . . . 28
2.5.4 NAVSEALOGCEN. . . ..o e 28
2.5.5 NAVSEA 041 .. ... 29
2.6 SUMTBIY . o 29
Ref Br ENCeS . . . . 30

Appendi ces

A. Fl ow Chart of Typical Readi ness Based Sparing Anal ysis Process

B. Suggested Tasks and Data Requirenents

C. d ossary



9090- 1500

CHAPTER 2
READI NESS BASED SPARI NG
2.1 | NTRODUCTI ON

In the early 1970s, the Chief of Naval Operations (CNO
established a Logistic Review G oup (LRG to review and recomrend
solutions to Fleet readi ness and | ogi stics support problens.

Maj or weapon systens entering the Fleet were experiencing serious
readi ness probl ens even though Integrated Logistics Support (ILS)
prograns were inplenented. In the earliest ILS audits, the LRG
found that there was no common approach to setting and eval uating
materi al readi ness requirenents. The LRG further found that
prograns generally |acked any substantive |ink between readi ness
requirenents, the reliability levels specified by contract, and
their logistics resources and pl anni ng necessary to achieve the
required readiness in the Fleet. As a result, Operational

Avai lability (A;) was established as the quantitative neasure of
mat eri al readi ness for the Navy.

Since the early 1980s, the Navy inplenented various prograns to
i ncrease Fl eet readi ness by inproving the selection techniques
used to determ ne spare parts for ship outfitting and whol esal e
supply levels for the Navy Inventory Control Point Mechani csburg
(NAVICP-M . These prograns are designed to provide the nost
effective spares load in terns of readiness and outfitting/

whol esal e cost. The evolution of these prograns has resulted in
t he present sparing philosophy known as Readi ness Based Sparing
(RBS) .

The CNO specifies readi ness objectives for ships and systens
under the cogni zance of Naval Sea Systens Command (NAVSEA). RBS
was designed to achieve these readi ness objectives at m ni nmal
cost or maxim ze readiness for a fixed cost.

2.1.1 Purpose of RBS Chapter

The purpose of this chapter is to provide a general discussion of
RBS for informational purposes, and also to provide a review of

t he specific phases in the RBS process. This includes defining

t he anal yses, outlining the procedures, and defining roles and
responsibilities. Each section will begin with an overvi ew,
which will provide a basic description followed by procedures and
tasks with sufficient detail to guide participation in an RBS
anal ysi s.
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2.1.2 Scope of RBS Application

This RBS net hod shall be universally applied throughout the life
cycle (including interi msupport) for new, non-nuclear, and non-
SSBN acqui sition prograns in Acquisition Categories (ACATS) |

1, or III.

The RBS process applies to all new ACAT I, Il, IIl, and sel ected
|V progranms that are in Concept Exploration, Denonstration/

Val i dati on, and Engi neeri ng/ Manuf acturi ng and Devel opnent phases
of the Acquisition process. Application of RBSis required for
ACAT |1V prograns if the systemcontributes to the m ssion success
of a critical mssion area. For existing weapon systens or new
systens, RBS wll be utilized when other sparing nethods can not
attain the required readi ness objective. In addition, any ACAT
I, I'l, or Ill program considering or undergoing a nodification--
engi neering change, field change or ordnance alteration--to an
exi sting system (that represents a cost greater than 5% of the
ori ginal hardware costs) shall consider inplenenting RBS for the
entire system

RBS involves the integration of engineering and | ogistics

di sciplines in analyzing material readiness, as defined in

OPNAVI NST 3000. 12!, of systens and platforns. It provides

met hods and procedures for conducting tradeoff anal yses on
reliability, maintainability, and supportability variations on
readi ness in order to relate resources to weapon system readi ness
as defined in DODI NST 5000. 22,

Thi s manual does not apply to:

Nucl ear Propul sion Material. As delineated in the NAVSEA
organi zati onal manual, the Deputy Commander for Nucl ear
Propul sion, SEA 08, is responsible for all technical matters
pertaining to nuclear propul sion of U S. Naval ships and
craft, including all aspects of integration of the nuclear
plant into the ship system Nothing in this manual detracts
in any way fromthese responsibilities. Accordingly, SEA 08
wll be consulted in all matters relating to or affecting

t he nucl ear propul sion plant and associ at ed nucl ear support
facilities.

Strategic Systens Prograns. The provisions of this manual
are not applicable to Fleet Ballistic Mssile (FBM

submari nes, FBM or Strategic Wapon Systens, or any of their
supporting activities. Policies and procedures for these

pl atforns, systens, and activities will be issued by the
Director, Strategic Systens Prograns.
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2.1.3 Background

2.1.3.1 Measure of Readi ness

In the early 1980s, the Navy established A, as the neasure of
mat eri al readi ness. The A, of a systemis the probability that
the systemis ready to performits intended function inits
operational environment when called for at any point during a

m ssion. OPNAV Instruction 3000.12" establishes A, as the
primary nmeasure of material readiness for Navy m ssion-essenti al
systens, subsystens, and equi pnent installed on platforns (i.e.,
shi ps, submarines, shore sites). A tentative A, threshold is
established in the Mssion Need Statenent early in the
acquisition cycle. This value is based on prelimnary estimates
of the system s performance requirenents to neet the m ssion.
The A, evolves into a firmrequirenent established by the CNO by
Ml estone Il. This type of analysis is provided by Use Studies
and Basel i ne Conpari son Systens.

These readiness targets are to be used by the logistics community
as early as possible to design effective |ogistics support for
the life cycle of weapon systens. This would include:

mai nt enance pl ans; configuration managenent; manpower, personnel
and training; and supply support. RBS should be initiated early
in the acquisition process to directly effect readiness (A). The
maj or inpact of RBS is the supply support decision that
contributes to achieving the established readi ness targets.
Earlier sparing nethods did not explicitly relate supply

deci sions (resources) to readi ness.

2.1.3.2 Chronol ogy of Sparing Methods

The net hodol ogy of determ ning which parts to carry as shipboard
al | omances has evolved fromearly conventional sparing nethods
where spares were manual |y sel ected during the provisioning
process. As the Navy's shipboard systens becane nore conpl ex,
conput ati onal techniques based on the probability of demand
during a ship’s mssion were devel oped to determ ne al |l owances.
As weapon system conpl exity and popul ati ons of conponents

i ncreased, demand based nethods no | onger provided the readi ness
required by Ofice of the Chief of Naval Operations (OPNAV). As
the OPNAV required readi ness objectives were inposed on m ssion
critical ship’'s systens, "Sparing to Availability" on discreetly
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configured weapons systens with known design paraneters and A,
t hreshol ds was i npl enent ed.

CHRONOLOGY NAVY SPARING METHODS
LEADING TO READINESS ENGINEERING ANALYSIS

B
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Directions

Convent i onal

Prior to 1960, onboard all owances were determ ned manual |y using
hi storical design and mai ntenance history as a basis for spares
selection. This technique was adequate for the conplexity and
system configurations of the tine. These allowances were
determined initially and held constant for the |ife of the weapon
system

Demand Based

During the md-1970s, with the introduction of automated
inventory prograns at NAVI CP-M demand-based inventory

mat hemat i cs nodel s were devel oped to determ ne consi stent

al l omances for increased system conplexity and varying
configurations. Also, Fleet maintenance data collection provided
update capability for key input paraneters.

The Fl eet Logistic Support |nprovenent Program (FLSIP) is the
Navy’' s demand- based mat hematics nodel for determ ning onboard
spares all owances. A standard 90-day mi ssion period (as defined
by OPNAV) is known as the protection period. The protection
level required by CNOis 90% The FLSI P nodel conputes the

al l omance quantity to provide a 90% probability (protection

| evel ) of having the required part onboard when needed during the
protection period. For itens considered to be of critical

i nportance to the equi pnent, an insurance |level is provided
determ ned by the item s expected denmand rate.

Modi fi ed FLSIP (MODFLSI P) provi ded an additional |evel of
i nsurance for highly critical equipment in the ship's primary
m ssi on areas.
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Avai l ability Centered |Inventory Model

The history of "Sparing to Availability,"” includes the

devel opnment, and subsequent March 1981 CNO approval of, the
Avai l ability Centered Inventory Rule (ACIR) for determ ning

shi pboard | evel stockage quantities. The ACIR has been
inplenmented in the Availability Centered Inventory Mdel (ACIM.
The original objective of ACCMwas to provide the range, depth
and | ocation of spares required to reduce the | ogistics del ays
gi ven the inherent design characteristics of a system ACIM
conputes all owances to neet |ogistics requirenents at | east-cost
or to achieve |east overall logistics delay for a given cost.

Wi | e "stand-al one” ACIM provided a |ink between cost and

readi ness, which conventional and demand-based policies did not,
it had limted capability to assess readi ness of conpl ex systens.
Limtations of the ACI M nodel and the requirenent to assess

readi ness at the m ssion area/systemlevel led to the devel opnent
of RBS.

RBS

The RBS process conbi nes m ssion sinmulation techniques with the
opti mum spares sel ection techniques of ACCMto assess readi ness
of critical ships’ systenms. The RBS process involves the

i ntegration of design, configuration managenent, maintenance, and
supply support across a variety of disciplines. The integration
of these disciplines is intended to provide the opportunity to

i nprove communi cations, share and validate data from| ogistics
and engi neering sources, and to nore effectively apply the data
fromthe acquisition process to solving |ogistics probl ens.

RBS explicitly relates sparing cost to the availability of the
syst eni equi pnent bei ng anal yzed. All owance candi dates are

eval uated and sel ected based on cost and contribution to system
readi ness. The RBS conputation shall include MAMs as avail abl e
spares. This enables the systemto neet its readi ness

requi renments at mnimal cost.

Mul ti - Echel on RBS

Bef ore FY95, RBS was based on determ ning shi pboard retai

al | owances using the average of all historical supply response
time data fromthe supply system For sone equi pnent, the
overal | average may have been a good estimate, while for others
it was over or under estimated. Milti-Echelon RBS uses supply
response data for each itemin the equi pnent, giving a nore
realistic estimate for each equi pnent. The process can then
determ ne the best whol esale (supply centers) levels in
conbination with retail levels, to support weapon system

readi ness objectives. Milti-Echelon RBS considerations, such as
item supply response tine, should be addressed as early as
possi ble in the RBS process.
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Future Directions

The RBS process, as a part of Readi ness Engineering, is the
process of nodeling a systemin the m ssion operating environnent
in conjunction with optim zed spares determ nati on.

As the conplexity of nodern weapons systens has increased, the
engi neering and | ogistics communities have had to actively

eval uate and manage readi ness factors as they specifically relate
to the readi ness requirenents of systens. Readiness Engineering
i ncl udes anal yzi ng readi ness issues, performng tradeoffs, and
determ ning cost-effective logistics (not only supply) support
requi renents to achieve the required readi ness objectives.

Readi ness Engi neering anal ysis should continue throughout the
life cycle until disposition of the system

2.2 READI NESS TERM NOLOGY
2.2.1 A

A, is expressed in terns of the percentage of tinme that a system
is capable of performng its intended function. The fornula for
calculating A, is:

Uptime
Uptime + Downtime

Ao =

Uptime, as a neasure of systemreliability, can be defined by
Mean Tinme Between Failures (MIBF). Downtine, defined as Mean
Downtime (MDT), represents the tinme a systemis unavailable to
performits intended function due to active repair time and

| ogi stics delays. By substituting these definitions into the
previ ous equation, operational availability can be expressed as:

MTBF
MTBF + MDT

Ao =

MDT can be further broken down into maintainability and
supportability paraneters; Mean Tine To Repair (MITR) and Mean
Logi stics Delay Tinme (MDT) respectively. MITR includes the tine
to fault isolate and actively repair a system M.DT represents
adm ni strative del ays and delays fromlogistics el enents such as:
supply support, naintenance pl anning, technical data, and
training. By replacing MDT with its conponents MITR and M.DT,

t he expressi on becones:

MTBF
MTBF+ MTTR+ MLDT

Ao =
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So, Ais a function of the systemis reliability (MIBF),

mai ntainability (MITR), and supportability (M.DT). Reliability
is a function of a systenmi s design paraneters. Supportability is
a function of the logistics environnent provided for the system
Mai ntainability is a function of both the system s design
paraneters and the |ogistics environnent provided for the system

The foll owm ng sections cover the definitions of reliability,
mai ntai nability, and supportability, followed by a description of
their functional relationships to A,

2.2.2 Reliability

Reliability is the duration or probability of failure free system
per formance under stated conditions. This is neasured by the
MIBF. MIBF is the total functional |ife of a population of an
itemdivided by the total nunber of failures within the

popul ation during a neasured interval of tinme. This value may be
predicted by Reliability Analysis and refined by operational
experi ence.

2.2.3 Mintainability

Mai ntainability is the nmeasure of the ability of an itemto be
retained in or restored to a specified condition when mai nt enance
is perfornmed by personnel having specified skill |evels, using
prescribed procedures and resources, at each prescribed |evel of
mai nt enance and repair. This is expressed by the MITR MITR is
the average fault isolation and active repair tines. This is
determned fromthe total corrective nmaintenance tinme divided by
the total nunber of corrective maintenance actions during a given
period of tine.

2.2.4 Supportability

Supportability is the neasure of effectiveness of the |ogistics
support provided for a weapon system It represents the
remai ni ng downti ne where no active mai ntenance (including fault
isolation) is being performed. Supportability is quantified by
M.DT, which is the average delay tinme attributed to waiting for
spare parts, docunentation, training, deferred nmaintenance, and
all adm nistrative delays. The major conponent of MDT is the
delay tinme waiting for spare parts both locally (on-site) and
fromthe supply system This average delay tinme waiting for
spares is referred to as Mean Supply Response Tine (MSRT).

Once the systemis designed and in service, supportability
beconmes the primary factor influencing the achieved availability
of the system which can vary consi derably depending on the

| ogi stics support in place.
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2.2.5 Availability Trade-Ofs

In the early design stages of a system all of the el ements of
the A, are estimates. |If the prelimnary estimate of A, does not
satisfy the mssion requirenent, then a trade-off anal ysis may be
performed. This involves evaluating potential inprovenents in
each of the elenents and their associated costs, and resulting
change in systemavailability. [If inprovenent in MDT
(supportability) is not effective or is cost prohibitive in
reaching the desired A, trade-off analysis should be perforned
to determine the effects of the systemreliability and/or

mai ntainability on A,. Reliability/Maintainability and

Mai nt ai nabi | ity/ Supportability trade-off design analysis is
described in OPNAV Instruction 3000.12% A, of Equi pment and
Weapons Systens. This type of analysis should begin as early as
possi bl e during the design process when the design may still be
significantly influenced to attain a desirable rel ationship.

2.3 PALICY

The RBS net hod shall be universally applied throughout the life
cycle (including interimsupport) for new, non-nuclear, non-SSBN
acquisition progranms in ACATs I, 11, or Ill. In addition, RBS
will be selectively enpl oyed both on existing and new weapon
systens where it provides an optinmal nmethod for attaining the
requi red readi ness objective.

a. DODI NST 5000. 22 est abl i shes the weapons system
acqui sition phil osophy which requires DOD activities to
specifically relate resources to readi ness in design
and support decisions. SECNAVI NST 5000. 2A® directs
that Navy conponents use RBS techniques to establish
t he rel ati onshi p.

b. DODI 4140. 60* and DODI 4140.1-R direct DOD conponents
to provide for the relationship between resources and
r eadi ness.

C. OPNAVI NST 3000. 12* establishes A, as the Navy’'s primary
measure of material readi ness.

d. SECNAVI NST 5000. 2A® and OPNAVI NST 3000. 12 require that
A, performance targets be established for all Navy

systens.
e. Readi ness Engi neeri ng Teans shoul d be established which
will include representatives fromacquisition, in-

servi ce engineering, logistics, supply, Naval Sea
Logi stics Center (NAVSEALOGCEN) and ot her Fleet data
anal ysis activities.
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Readi ness anal ysis shall be used to:

(1) Assess readi ness of ships, systens or equi pnent
during the entire life cycle beginning with
M | estone |;

(2) Evaluate trade-offs between reliability,
mai ntai nability, and supportability issues and
project costs throughout the life cycle of the
progr am

(3) Use approved spares optim zation nethods to
determ ne the required sparing levels to achieve
and sustain the A, objectives specified by CNO as
outlined in NAVSUPI NST 4442. 14A°% and

(4 Mnimze life cycle costs while maintaining system
r eadi ness.

RBS pl anni ng, procedures, and funding shall be
docunented in the Integrated Logistics Support Plans
(I'LSPs) and Logi stic Requirenent Fundi ng Plans (LRFPs).
Al l anal yses, including any assunptions, data, and
nodel s used shall be docunented along with the results,
in the Navy approved format.

Any nodel s, algorithnms, or spares conputation nethods
used to determ ne organi zati onal spares all owances
shal | be Navy approved. Any deviations shall be
approved by Naval Supply Systens Comrand ( NAVSUP)

Pl anned Program Requi renents (PPRs) based on RBS
anal yses will be coordinated with the appropriate
NAVICP in time to support stock procurenent.

Al'l readi ness anal yses used to determ ne organi zati onal
spares shall be validated by NAVSEALOGCEN and approved

by NAVSEA 041 before the all owances are | oaded into the
Non- St andard Al | owance Fil e (NSAF).

Approved RBS al | onances shall be | oaded into the NSAF
and docunented in ships’ Coordi nated Shipboard
Al | owance List (COSAL).

I nteri mspares support shall be determ ned using RBS,
val i dat ed by NAVSEALOGCEN, and approved by NAVSEA 041.
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2.4 RBS

Hi storically, readi ness analysis has focused solely on

determ ning the supply support requirenents which decrease M.DT
in order to achieve material readi ness objectives. Traditional
demand- based sparing net hodol ogi es proved i nadequate for this
purpose due to the conplexity of evolving mlitary systenms. The
ACl M was devel oped to identify spares required to sustain
systenmis A, at | east-cost.

However, ACIM proved to be limted when nodeling |arge and
conpl ex systens or ships. Advancenents in conputer nodeling
have provided a capability to sinulate m ssion scenari os,

i ncl udi ng varyi ng equi pnent operation and accounting for system
redundanci es. TICGER, the NAVSEA devel oped/ approved Reliability,
Mai ntainability and Availability (RMA) simulation program

si mul ates system operations using specified m ssion operating
scenarios and system Reliability Block Di agrans (RBDs).

The RBS process is conprised of three phases: Readi ness
Appr ai sal, Sparing Determ nation, and Life Cycle Mintenance.
These phases are integrated and iterated until an optim

avai lability is achieved at an affordable cost.

2.4.1 Readiness Apprai sal
2.4.1.1 Overview

Readi ness apprai sal is conducted to nodel the operation of a
system and project the A, that results from associ ated desi gn
and | ogi stics support paraneters. The system RBS nodel shal

i ncorporate the conditions and characteristics which define a
successful mssion. This is known as "m ssion success criteria"
and i ncl udes:

1) Criticality of individual equipnent to the m ssion of the
system

2) Equi prment redundancy within the system
3) Design reference m ssion; and

4) Qperating profile of the systemduring each m ssion
phase.

Uni que system nodel s can be devel oped for different user sites
when m ssion success criteria varies due to significant
configuration and operating differences. The nodel also includes
reliability and maintainability design paraneters, maintenance
phi | osophies, logistics delay tinmes, and other |ogistics support
paraneters that have an inpact on readiness. Reliability,

mai ntai nability, and supportability data used in the nodel shal
be derived fromacquisition program docunentation and vali dat ed
with data fromtesting and actual operations.

2 - 10
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A RBD is a graphical depiction of the effects of an itenis
failure on the system s functional performance. The RBDis
devel oped as part of the Readi ness Appraisal phase to be used in
conjunction with the mssion tineline, operating profile, and
related m ssion success criteria. The system RBS nodel is

eval uated by the sinulation conputer nodel, TIGER

2.4.1.2 Pr ocedur es

A sequence of readi ness appraisal tasks are:

a. Define systemreadi ness requirenments and
i ncorporate contract data requirenents;

b. Devel op or review other program docunents;
C. Ascertain system description and boundaries for
all applications;
d. Determne mssion tinelines for all applications;
e. Det erm ne m ssion operating profiles and establish

m ssi on success criteria;
f. Devel op standard Navy RBD
g. Perform RVA sinmul ati on nodel i ng;
h. Eval uate prelimnary results; and

i Perform RVA tradeoff anal ysis.

A sanpl e process flowhart can be found in Appendi x (A).
Suggest ed data sources and outputs are contained in Appendi x (B)

2.4.1.3 Discussion
Readi ness/ Dat a Requi renents

Program obj ectives for reliability and maintainability will be
defined early in the program and used to evaluate the design in
devel opment and production. The Operational Requirenents
Docunment (ORD) is the top | evel docunent that contains the
reliability, maintainability, and availability (MIBF, MITR and
A, respectively) requirenents for the system As the design for
a new systemmatures, reliability and maintainability estimtes
conme frompredictions required by the acquisition contracts.

2 - 11
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M ssion Profile

The Design Reference Mssion (DRM is a tineline which describes
t he planned use of a system The tineline consists of a series
of m ssion phases which reflect different nodes of system

oper ati on.

When perform ng a RBS analysis the mssion profiles are
established for the system under analysis for each different user
site. The mssion profile(s) is the description of the systemin

each operational node or phase. This will include equi pnent
requi red, equi pnment usage (duty cycle), and conditions for
failure. This type of analysis is performed on each subject

equi pnent to determne its total percentage of usage (energized
tinme).

Exanpl e:

Using a car as an exanple of a platformand its ignition system
as the system the phases m ght be; Starting, 1dling,

Accel erating, Cruising, Stopping, and Parking. During each
phase, different equi pnent of the ignition systemis utilized.
During Starting, the battery and starter are used 100% of the
tinme. If the mssionis to go to and fromthe grocery store,
this phase will be expected to be used tw ce, once to go and
again to return. The percentage of total time in this phase can
be determ ned depending on the total time of the m ssion. The
starter is not utilized during any of the other phases: 1dling,
Accel erating, Cruising, Stopping, or Parking.

System Descri pti on and Boundari es

System descri ption shoul d be obtai ned or devel oped to describe
the scope of the systemfor the analysis. Next, system
boundari es nust be determ ned for the systemand its equi pnent.
A system may be defined as a(n):

- Battle G oup,

- Ship,

- Set of systens that are intended to fulfill a specified
m ssi on,

- Subsystem or

- Equi prent.

The system boundaries constrain the analysis to a discrete set of

equi pnent and functions fromthe configuration breakdown of the
system

2 - 12
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Exanpl e:

In the case of the car (platform, the mssion is going to and
fromthe store (represents DRM. This m ssion requirenent for
the starting phase is used in determ ning the boundaries of the
equi pnent required in starting the car. 1In this case the
ignition switch, wres, battery, and starter notor conprise the
starting system Tires and brakes would be out of the bounds of
the starting system anal ysi s.

¢7 Starting System Boundary

ition N Starter

e Wires Battery Motor
Tires Brakes

Est abl i shing the boundaries is necessary for the devel opnent of a
RBD.

RBD

A RBD is a logic diagramof functions and equi pnent in a system
arranged with blocks and lines. A RBD depicts the effect of an
items (block) failure on a systenmis functional performance
(1.e., mssion success). The RBD illustrates systeminterde-
pendenci es, redundanci es, and equi pnment paraneters (e.g., MIBF
MITR, Duty Cycle-D.C.).

RBD
— 1 BLOCK [——

MTBEMTTR
DC. = 050

A RBD is a schematic of the path to m ssion success. It may have
paral |l el and/or series conponents. The reliability of a
conponent is the probability the conponent will successfully
performa mssion without a failure. For a series system the
reliability mathemati cs nodel representing the mssion is the
product of the reliabilities of each of the conmponents. The
total reliability is therefore |ower than any individua
conponent’s reliability.

2 - 13
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In the second case of the starter systemexanple, the reliability
mat hemati cs nodel would be a series path consisting of: the
ignition swtch, the wires, the battery, and the starter notor.
The reliability of turning the engine equates to the reliability
of the ignition switch, tinmes the reliability of the wires, tines
the reliability of the battery, tinmes the reliability of the
starter notor.

To illustrate this, assune a reliability of 0.95 for each
conponent .

Rrurning THEENGINE = Rignmonsmten X Rwires X Reatrery X Rsrarter

= 0.95 x 0.95 x 0.95 x 0.95

Rrurni NG THE ENGINE = 0.81
Paral l el m ssion paths, which represent function redundancies,
increase a systenmis reliability. This is because parallel paths
do not result in a sinple product relationship for the resultant
total reliability.

For our exanpl e, suppose the car has two i ndependent batteries, A
and B in parallel. The reliability of having power woul d be:

Rearrery = Ra + Rs - (Ra) (Re)
The reliability of the systemwith two batteries is therefore
hi gher than with one battery. Again, assune a conponent
reliability for each battery of 0.95. The result is;
RBATTERY = 0.95 + 0.95 - (O 95)(0 95) = 0.9975
resulting in
Rrumiing THE enaNe = Riaumiovswted X Rwres X Reattery X Rstarter

= 0.95 x 0.95 x 0.9975 x 0.95 = 0. 86

The above is a brief description of reliability relationships and
mat hemati cal nodels for both serial and parallel paths.

For a conpl ete description of properly developing a RBD, see
NAVSEA Report No. O5MR-001-87, Reliability Bl ock Standards®.
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EXAMPLE RBD
SERI ES SYSTEM

BLOCK BLOCK BLOCK BLOCK
A B C D

M ssion Success Path is:

BLOCK | , BLOCK | , |BLOCK| , | BLOCK

A B C D
EXAMPLE:
PARALLEL SYSTEM
| BLOCK BLOCK BLOCK
A B C
BLOCK
D
M ssion Success Path is:

BLOCK | , |BLOCK | , | BLOCK
A B C

OR

BLOCK | 4 |BLOCK | 4 |BLOCK
A B

TI GER

The readi ness analysis perfornmed in RBS requires other |ogistics
and configuration data in addition to RBDs in order to predict
systemreadi ness (A,). For each block of the RBS RBD, the MIBF
MITR, Equi pnent Type, Equi prment Nunber, Duty Cycle, and M.DT
factors are used. This representation of the reliability
relationship is converted into a format which can be eval uated by
the TI GER conputer sinulation nodel. Version 8 of TICGER (TICGER
8) is currently the Navy approved version for RBS.
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TIGER 8 uses a Monte-Carl o sinulation technique to generate
random val ues within probability curves of the input data of the
RBS RBD. It sinulates uptinme and downtine of the system over the
mssion tineline. The sinulations are performed for many m ssion
trials (iterations). Fromthis analysis, an expected average
operational availability is calcul ated.

TIGER 8 is used to determ ne the upper and lower limts of
operational availability. Wth zero spares available on-site
(1.e., all spares requirenents incur an off-site delay) the |ower
[imt of predicted A, is established. Based solely on inherent
design characteristics, the upper limt to A, is referred to as

| nherent Availability (A). This is estimated in TICGER by
assum ng that 100% of the range and depth of spares required for
the mssion are on-site. A assunes an ideal |ogistics support
environment (M.LDT = 0). Its equation is:

MTBF
MTBF + MTTR

A:

This is the maxi mum availability that can be expected fromthe

i nherent design of the system The availability calculated from
zero spares on-site is the m nimum expected value fromthe

i nherent design of the system the |argest MDT includes the

maxi mum expected delay tinme awaiting repair parts.

TI GER 8 has been the Navy standard used for years to determ ne
the reliability and maintainability of systens in ship’ s design
studies. It can be used to determne if redesign is necessary
early in the acquisition process before any substanti al

comm tment of resources is made. Qutputs produced from Tl GER 8
can highlight which portions of a systemare very reliable,
contribute little to unavailability, and require mnimal supply
support. Qher areas of a systemnmay be very unreliable,
requiring redesign or a substantial investnent in |ogistics
support to maintain readi ness.

TI GER 8 accounts for supply system paraneters (e.g., offship
delay tinme and supply effectiveness) and predicts their inpact on
system A,. High contributors to critical systemfailures and
downti me--readi ness drivers--can be readily identified in TIGER s
critical equipnent list. For conplete instructions in the use of
TIGER 8, see the TIGER User’s Manual, NAVSEA TE660- AA- MVD- 010°.

2 - 16



9090- 1500

2.4.2 Sparing Determ nation
2.4.2.1 Overview

The second RBS phase is known as Sparing Determ nation. Sparing
Determ nation includes: collecting and validating the required
data; establishing a sparing strategy using the approved RBS
spares nodels; determning the spares quantities and costs; and
eval uating the inpact of the sparing decisions on systemA,. The
Readi ness Apprai sal and Sparing Determ nati on phases may have to
be iterated many tines until the final A, and optim zed spares

| oads are determ ned. For shipboard systens, the final spares

al l omances are officially listed in the COSAL.

2.4.2.2 Procedures

a. Revi ew and validate the RBS al |l owance conputation
results to determne if the system m ssion, and
pl at f orm r eadi ness obj ectives can be achi eved.

b. Quantify all owance costs and review the inpact on
COSAL and | CP stock budgets with NAVSEA, NAVSUP
NAVI CP-M and t he PARM

C. Revi ew of the all owance space and wei ght inpact on
a platformmay be required.

d. The RBS sparing results and sel ected i nputs shall
be forwarded to NAVSEALOGCEN (N80) for review and
val i dation, and coordi nated with NAVSEA 041 for
approval .

e. The sequence of sparing determ nation tasks are:
(1) Collect data;

(2) Validate data and allocate to RBD
(3) Execute sparing nodels;

(4) Calculate A, resulting from onboard spares
determ nati ons;

(5 Evaluate results;

(6) Report results;

(7) Determne interimspares and PPRs; and
(8) Load NSAF.

A sanpl e process flowhart can be found in Appendi x A Suggested
data sources and outputs are contained in Appendi x B.
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2.4.2.3 Discussion
Coll ect/Validate Data and All ocate to RBD

Part |level data is obtained fromeither Provisioning Technical
Docunent ati on (PTD) or the Wapons SystemFile (WsF). PTD

i ncludes Provisioning Parts Lists (PPL) in ML-STD 1388 (LSA-036)
format. LSA and Interactive Conputer-Aided Provisioning System
(I CAPs) 036 formats are commonly created for Provisioning Parts
Lists (PPLs). The RBS workstation software uses the 036 format
to create a database file of spare parts candi dates.

Data integrity is essential throughout the RBS process (as well
as wWith any sparing process). Key data elenents to be validated
i ncl ude:

Mlitary Essentiality Code (MEQC

Repl acenent Factor (RF),

Source, Maintenance & Recoverability Code (SM&R),
- Unit Price, and

Popul at i on.

Part data di screpancies should be identified and corrected before
applying the data in |later spares nodeling. Further explanation
of the key data el enents can be found in Chapter 4 (Provisioning)
of this manual. A final database file, known as the part file,
contains only the onboard spares candi dat es.

The equi pment type file is a listing of the different equi pnent
maki ng up the system It contains equi pnent information (such
as, equi pnent type nunber, MIBF, MITR, and duty cycle) for each
bl ock of the RBD. The equi pnent type file and the part file are
related by a common field--the equi pnent type nunber of the

bl ock. The equi pnment type file in conbination with the part file
data are used to generate inputs to the spares optim zation
nodel, ACCM Currently, ACIMis the only NAVSEA approved

optim zation nodel. Typically, ACIMoptimzes on cost; however,
it should be noted that the nodel could be used to optim ze on
ot her factors such as vol une, weight, etc.

ACIM

The part file contains piece parts information for each bl ock of
the RBD consisting of itemcost, SM&R codi ng, replacenent rates,
and Mlitary Essentiality Coding (MEC). The part file is used to
create iteminput files for ACCM MECs establish the parts
criticality to the equi pnment type block(s) to which it is
assigned. Only critical itenms that contribute to the systems A,
are ACIMoptim zation candidates. Non-critical items (MEC 3) do
not affect A,, are not optim zed, but wll be considered for

al | onance by demand-based net hods in the COSAL.

AClI M eval uates each critical itemin an equi pnent type and
determ nes the additional A, obtained for the cost of adding one
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nore of the itemas an on-site spare. Then a list of the itens
in order of greatest inprovenent in A, for the | east cost
incurred is generated for each equi pnent type.

After all equi pnent types are evaluated, all of the piece parts
are brought together under one system conprehensive, optim zed
spares list. This list is ranked by decreasing contribution to
system A, per cost, with a tabulation of the cumulative system A,
and cost. A typical graph of A, to cost curve can be drawn from
the tabul ated data as shown in Figure 2-1. An A, versus cost
optim zation curve shows the relationship between resources
(cost) and readiness (A). The no spares availability (m ninmmnm
and the inherent availability (maxinmum value of A, for the
systemare shown in Figure 2-1. Fromthis optimzed list, an
approxi mate A, or cost target may be selected by the anal yst.

The cost or A, threshold selected represents a point on the
optim zation curve which results in the assignnment of technical
overrides. The override of ‘A is assigned for the parts

sel ected, those itens below the target cost or A, threshold (in
Figure 2-1, below an A, of .85). The override of ‘Y 1is assigned
for parts considered but not selected, those itens above the cost
or Ao threshold (in Figure 2-1, greater than A, of .85). These
overrides are stored in the part file and | oaded in the NSAF for
use in the production COSAL after the RBS analysis is conpleted
and the results approved.

Part of the RBS process is the generation of a parts sequence
list consisting of the onboard spare parts and quantities
selected. This reflects the logic applied in the Navy’'s
production COSAL. It includes common part applications, demand
based sparing for non-essential itens, and non-optim zed itens.

Figure 2-1

Ao vs Cost Optimization Curve
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Li nking TIGER wth ACI M

The spares quantities, expected demands and repl eni shnent tinmes
are used to calculate the gross effectiveness by equi pnent type.
The gross effectiveness is the probability the parts needed for
repair are stowed on-site for the given equi pnent type.

Once the gross effectiveness values for each equi pnent type are
determ ned, these values are re-inserted into TIGER TIGER
conputes the final expected A, fromthese specific values. |If
the A, is below the desired value: a higher A, or cost point is
sel ected by the analyst fromthe optimzed spares list; a new
parts sequence list is generated; and new gross effectiveness
values are calculated and reinserted into TIGER  This process is
repeated until the desired A, is obtained with TIGER  Now, the
part sequence list itens may be docunented and the summari zed
onboard spares, total cost, and expected A, i s reported.

Non- St andard Al | owance Fil e

The NSAF is a file used to house the ‘A (should be carried) and
‘Y (should not be carried) readiness overrides resulting from
the RBS process. This data is used as input in the NAVICP
producti on COSAL process for determ ning storeroomspares. The
COSAL formally docunents the all owances provided to the ship (for
informati on on al |l owance conputation and COSAL, see Chapter 6).

Each specific site’'s RBS all owance overrides and quantities are
recorded in the Non-Standard Allowance File. This file allows
usage of the RBS all owances w t hout producing additional

Al |l owance Parts Lists (APLs) for individual sites which may have
varying RBS al |l omances. The differences in allowances may be due
to variations in the nunber of systens installed, different
design reference mssions, platformspecific Alterations, and/or
Engi neeri ng Change Proposals. Additional information on the NSAF
can be found in the Non-Standard Al |l owance File (NSAF) Manual for
NAVI CP- M Pl at f or mf Pr ogr am Manager s*°.

The RBS nethodology is fully conpatible with the COSAL
conput ati on because the COSAL production process accepts

al l omance override quantities that have been fixed by the

engi neering and provisioning community. Specifically, RBS-
determ ned al | owances are used in conjunction with demand- based
gquantities to conpute aggregate shipboard all owances that w |
never be |ess than the RBS override quantities.

2.4.3 Life Cycle M ntenance
2.4.3.1 Overview

As new systens are deployed with the initial outfitting as
storeroom OBRPs, the Life Cycle Mintenance phase of a readi ness
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anal ysis begins. |If the configuration of the system never
changed and the initial predictions of systemreliability/

mai nt ai nabi lity/supportability (A,) paraneters were conpletely
accurate and constant for the life cycle of the system a perfect
| ogi stics support systemwould be in place; and the job of

readi ness engi neers would be finished for that system

More realistically, what is observed in the operational world of
weapons systens is a changing configuration along wth changi ng
esti mates of systemreadi ness paraneters (MIBF, MITR, M.DT) and
part-1level parameters (replacenent rates, costs). The system
desi gn may change due to capability requirenents from changi ng
world threats or reliability deficiencies may drive design

i nprovenents. Initial predictions of reliability and

mai ntai nability may not account for the operating environnment
actual ly experienced or the operating stresses actually
encountered. New estimates of reliability are obtained from
field data which affect the MIBF of the equi pnent and the

repl acenent rate of the part -- both key paraneters in estimating
A, and maki ng readi ness-rel ated spares determ nati ons.

Life Cycle Maintenance involves evaluating the actual systenis
readi ness achieved in the Fleet and updating configuration to
account for changes and the continuing performance of readi ness
anal yses based upon changi ng paraneters.

The performance data of the systemis collected and areas of
equi pnent design and | ogi stics support that are causing probl ens
are highlighted and eval uated for possible sol utions.

Life Cycle Maintenance of the systenm s readiness is conducted by
tracki ng and updating the readi ness factors (e.g., system
configuration, MIBFs, MITRs, replacenent factors, etc.). A is
then reassessed using the approved m ssion scenario, identifying
current readiness drivers, and validating the data used in the
nmodel .  When updating a sparing determ nation, a cost analysis
shal | be conducted that considers existing assets before
suggesti ng new al | owances.

2.4.3.2 Procedures

The sequence of tasks for Life Cycle Mintenance are:

a. I ncorporate all configuration changes into
readi ness anal ysi s;

b. Updat e/ revi se system and part | evel paraneters;
C. Per f orm syst em assessnent ;
d. Eval uat e proposed design and | ogi stics support

changes on readiness and |ife cycle costs;
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e. Determ ne the potential readiness inprovenent and
cost effectiveness of re-optim zing the spares
al | omances; and

f. Updat e/ val i dat e NSAF.

A sanpl e process flowhart can be found in Appendi x A Suggested
data sources and outputs are contained in Appendi x B.

2.4.3.3 Discussion

RBS is a dynam c process. It is a tool to support the Life Cycle
Mai nt enance of a system equi pnent. The process nay be rerun to
determ ne the effects of changes in operating conditions. In

addi tion, feedback fromthe fleet shall be evaluated. Feedback
takes the form of Mintenance Material Managenent (3M data,
Casualty Report data, and the Reliability Assessnment process.
The sparing | oad determnation is refined fromthese inputs by
incorporating this data into the systenis RBS nodel .

RBS i s being applied on new systens, platforns, and existing
systens. |In addition, special studies are perforned to determ ne
new uses for and the effectiveness of RBS anal yses.

2.4.3.3.1 Readi ness Assessnent

The Readi ness Assessnent Phase of RBS Engi neering entails
deriving A, paraneters fromenpirical fleet usage data and
assessing the systemis achieved A,. The four primary A,
paraneters which wll be neasured for readi ness Assessnent are:
Mean Tinme Between Corrective Miintenance Actions (which wll be
equated to Mean Tine Between Failures (MIBF)); Mean Tine To
Repair (MITR); Mean Requi sition Response Time (MRRT); and G oss
Ef fecti veness (GE)

The achieved A, will be derived fromthese four paraneters using
the foll owm ng basic formula:

_ MTBF * DF
(MTBF * DF) + MTTR + MSRT

A

wher e,

DF = System Duty Fact or
MSRT = (GE * MRRT;) + ((1-GE) * MRRT))

MBRT, MRRT; and MRRT, are neasured in hours. NMRRT; is the Mean
Requisition Time for parts on-site. MRRT; is the Mean
Requisition Tinme for parts not on-site. A default value of two
hours is generally assigned to MRRT; which represents the average
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time required to obtain a part fromthe on-site storeroom The

CGE is the probability of the part being available on the ship.
If the part is not onboard, an off ship delay tine (MRRT,) is
i ncurred.

In actuality, the A, wll be determ ned by first cal culating each
of the four paranmeters (MIBF, MITR, MRRT, and CGE) for each

equi pnent type nodel ed by the RBS RBD for the system bei ng
assessed. These paraneters will then be used to update the
systemi s TIGER deck and the A, determ ned through the TICGER
simul ati on process.

Thi s nmet hodol ogy will provide the readi ness engineer with

f eedback on how well the systemis performng in the "real world"
and how well the RBS spares |oad is supporting the system s
requirenents. It will also provide feedback on how good the
original RBS paraneter "estimates" were and how well the system
was nodel ed during the RBS anal ysi s.

The Naval Sea Logistics Center is currently devel oping an

aut omat ed RBS assessnent tool which will use 3Mfl eet usage data
and an RBS nodeling repository database to calculate the A,
assessnment paraneters cited above, incorporate these paraneters
into the applicable TIGER deck for a system being assessed, and
cal cul ate the achieved systemA,. This tool wll also report

di screpanci es between original paraneter assunptions and achi eved
paraneters at the equi pnent type | evel, which can then be used to
perform "root cause" anal yses when nerited. This tool, once
devel oped and tested, wll be available to all readiness

engi neers and activities involved in the RBS process.

Further details on the NAVSEALOGCEN Readi ness Assessnent Tool

w Il be provided through updates to this chapter as the

devel opnment progresses.

2.4.3.3.2 Factors for Revision of Onboard (Retail) Allowances

The issues involved for decision-makers changi ng any | ogistics
support during the life cycle of a systemvary fromreadi ness

i nprovenents, budget(s) inpacted, activities involved, |evel of
effort required, etc. The question of when to revise supply
support decisions, specifically onboard repair parts all owances,
does not have a single answer or approach for every weapons
system Additional guidance cones from continued experience on
depl oyed weapons systens and the general guidelines devel oped
fromthese prograns.

The followi ng are sone guidelines for revising weapon system
spares all owances. The guidelines should account for factors
such as configuration change, revised nodel inputs,

operating/ mssion profile changes, resulting systemreadi ness and
cost of On-Board Repair Parts (OBRP) spares, outfitting budgets,
comm ssi oni ng/ deconm ssi oni ng schedul es, new item procurenent

| eadti mes, assets/requirenents at the NAVICP, and other factors
encountered. By accounting for these factors, the readi ness of
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t he weapons system can be naintained at the least "life cycle
cost" to the Governnent.

Consi der ati ons

The follow ng factors have an inpact on the decision to nmake
changes in the onboard all owances for a weapon system

1) Configuration Changes

The full scope of design changes should be determ ned for the

| at est configuration. |Incorporating the design changes provides
a new baseline to neasure projected readi ness and cost

ef fecti veness of previous all owances and possi bl e al |l owance
changes. The inpact of itens added/deleted fromthe
configuration can be nodel ed at any tinme throughout the systenis
life cycle, but the decision to change the all owance requirenents
shoul d be based on a readi ness i nprovenent/cost-effectiveness
conpari son

2) Revised Mdel Input Paraneters

Key paraneters such as MIBF, MITR, Repl acenent Factors, and Cost
are periodically revised to reflect the actual system operations.
These revisions al one can create changes in the nodel results
varying frommnor, |ow cost inpacts (e.g., mnor BRF or cost
updates) to significant, budget-inpacting "churn” requiring
program of fi ce and COSAL budget authorization to inplenent.

3) Operational/Mssion Profile

The Design Reference Mssion (DRM or mssion tineline for a

pl atform or system may change during the life cycle of a system
The change in operating profile may have an significant inpact on
the projected readiness of the system and the supply support
required to support the system s readi ness objective.

4) System Readi ness

The estinmated system readi ness should be with the | atest
configuration and nodel input paraneters, including the wartine
Design Reference Mssion (DRM. Systemreadi ness should then be
proj ected based on: the current allowances; the "fully

optim zed" allowances; and the "enhanced" optim zation of

al l omances. The values and differences of these three options
should be listed in a table for conpari son.

| ndependent |y assessed system readi ness paraneters (i.e., NWAD or

ot her assessnent based on Fl eet feedback) should be reviewed and
conpared with the RBS nodel’'s projected val ues.
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5) Range, Depth, and Cost of OBRPs

The total range, depth, and cost of each of the OBRP al |l owance
lists should also be listed in the conparison table cited above.
To identify the inpact on the outfitting budget for new (ILO
COSALs, the range, depth, and cost of itenms should be stratified
by supply cogni zance (i.e., NAVICP-M or DLA cogni zance).
"Enhanced" allowances wll retain the existing spares as "sunk"
costs. Fully reoptimzing will cause "churn" with item adds and
del etes. The existing allowances and the all owance changes
shoul d be sunmmari zed for conpari son.

6) Qutfitting Budgets (COSAL Al |l ot ment Fund)

Wil e the best solution for the balance of a weapon systenis life
cycle may be to reoptim ze, budget considerations are often a
driving factor. For exanple, a fully reoptim zed spares set may
have $300K in new itemrequirenents (itens not currently all owed)
and the outfitting budget for an I LO COSAL only allots $100K. In
this scenario, one alternative option is to enhance "on top" of
the current allowances at an additional cost of $100K, which
woul d provide inproved readiness within the allocated budget. A
second cost effective alternative would be to optimze all owances
to the current readi ness |evel attained by the non-optim zed
spares m x, thus sustaining current readiness while saving noney.

Reoptim zing causes "churn" resulting in itens taken off the ship
whi ch were previously allowed. The responsibility for these
itens’ positioning (typically TYCOM and the associated costs of
the churn del etes may al so becone an i ssue.

7) Time Remaining In Service (Conm ssioni ng/ Decomm ssi oni ng
Schedul e of the System Platform

When a weapon system has been depl oyed for an extensive period of
time, the issue of tinme remaining in service becones a factor

The readi ness obtained for the cost of fully reoptim zing the
system may not be a cost-effective solution for the remaining
life of the system Enhancing the all owances nmay prove to be
nmore cost-effective; however, the subset of the current

al | onances that have no demand over a | arge experience base may
have to be considered. Also the problem of storeroom space nay
need to be addressed.

8) New Item Requirenents - Procurenent Leadtines

Along with the tinme remaining in service, the procurenent

| eadtimes for newitenms should be considered. A system platform
whi ch has only three years remaining in service will not receive
an itemthat has a two to three year procurenent leadtine in tine
for any reasonabl e readi ness i nprovenent.
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9) Assets vs. Requirenments (NAVICP)

The assets currently held in the supply systemare allocated for
various requirenents (i.e., planned programrequirenents for
OBRPs, system stock, etc.). Contracts for itens may contain
term nation clauses/penalties that can be additional costs to
maki ng al | owance changes. \Wen possible, these assets and

al I ocations shoul d be consi der ed.

10) ILO Availability Schedul es

The timng of a ship’s Integrated Logistics Overhaul (ILO
availabilities may influence the inplenentation of a major

al l omance change. Tied to service life, platfornms in the fina

| LO cycl e before decomm ssioning may require no change to
current allowances; platforns with only one or two five-year |ILO
cycl es remai ni ng may achi eve reasonabl e readi ness with an
enhanced al | owance change; and platforns with | onger renaining
service life may justify full reoptimzation.

At the least, the ILO schedul e COSAL extract date should be
reviewed for deadlines to | oad the all owance changes into the
NSAF. However, it should be noted that changes to the NSAF
directly following initial |oadout or an overhaul period wll not
be inplenmented until the next |ILO COSAL extract, unless APL
changes occur or ASI (mni-ASlI) updates are nade.

2.5 RBS ROLES AND RESPONSI BI LI TI ES

An effective RBS programrequires a teameffort. Inputs are
required from reliability, maintainability engineers and

provi sioners of the In Service Engineering Activity (I SEA);

I ntegrated Logistics Support (I1LS) Managers; HSC Program
Managers; NAVI CP Program Managers; |tem Managers; RBS engi neers;
and Pl atform Managers. It nust be a concerted effort with

absol ute participation and cooperation. The Readi ness

Engi neeri ng Team (RET) shall include nenbers fromeach of these
activities. The specific responsibilities for the Program
Manager (PM, |SEA, NAVI CP, NAVSEALOGCEN, and NAVSEA 041 i ncl ude
the followng. The generic term Program Manager, is used to

i nclude: Program Executive Oficer (PEQ, D rect Reporting
Program Manager (DRPM, Ship Program Manager (SPM, and the

Equi prment / Syst em Acqui si ti on Manager.
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Pr ogr am Manager

The responsi ble PM (which includes PEOL DRPM SPM and the
Equi pment / Syst em Acqui si tion Manager) nust:

1

2.5.2

Propose and obtain an A, cost threshold fromthe CNO
Program Sponsor prior to execution. The CNO Program
Sponsor will initially identify the A, threshold in the
Tentative Operational Requirement (TOR). This
prelimnary A, threshold shall be:

a. Assi gned through a rational allocation process on
a new system giving consideration to the
i nteracti ons between system capability,
availability and dependability; and

b. Establi shed as the firmA, threshold upon approval
in conjunction with the approval of the
I ntegrated Program Summary (I PS) or the Test and
Eval uation Master Plan (TEMP) at M| estone 11

Follow a life cycle process to neet and neasure
achi evenent of the specified A, objectives.

Define system sparing constraints such as total dollar
val ue, total volune, or total weight.

Establish, participate and co-chair w th NAVSEALOGCEN
RETSs.

Docunment planning for RBS in the ILSP and funding in
t he LRFP.

Ensure adequate funding is avail able for RBS anal ysis.

Specify in acquisition contracts that hardware
manuf acturers:

a. Submt prelimnary technical data required to
perform RBS anal ysis; and

b. Participate in RETs.

Ensure results are docunented for all RBS anal yses in
Navy approved format.

Coor di nate approval of RBS requirenents wi th NAVSEA
041.

| SEA

Provi de technical support functions for the RBS anal ysis as
outlined in NAVSEA 5400.57A’, including the follow ng:
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1. Provi de the configuration baseline(s) for the analysis
i ncl udi ng exi sting engi neering changes.

2. Val i date RBS anal ysis contract deliverables.

3. Be an active nenber of the RET.

4. Defi ne/ devel op m ssion success criteria and RBDs or
review revise contract-delivered RBDs for each
configuration in the RBS anal ysis.

5. Collect, nonitor, and review data fromtechnica
reports or the fleet to determ ne the RVA
characteristics of the equipnent.

6. Conduct RBS anal yses for cogni zant systens/equi pnent.

7. Review the results of the RBS analysis to check for

consistency with the input parameters and fl eet-
reported dat a.

8. Forward changes to provisioning data resulting from RBS
analysis to NAVICP-M for inclusion in the W5F.
9. | ncorporate RBS analysis in Interim Spares
determ nati ons.
.5.3 NAVICP
1. Participate in the RBS analysis and be an active

menbers of the RET.

2. Perform mul ti-echel on anal ysis and coordi nate final
results wth RET.

3. Ensure RET approves nulti-echelon results and | oad NSAF
with those results.

4. Make stock purchases using PPRs for all approved RBS
requirenents.

.5. 4 NAVSEAL OGCEN

1. Provide training to the RET.

2. Co-chair the RET wwth the PM and participate in the RBS
anal ysi s.

3. Forward comment s/ recommendati ons concerni ng RBS
anal ysis results to the CNO Program Sponsor.

4. Create/edit docunentation to be used by RETs.
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5. Anal yze/ approve the nodel s and software used for RBS
anal ysi s.
6. Di stribute nodels, software, and docunentation

avai l able to users within the Navy.

7. Performplatformlevel RBS by nerging the system| evel
efforts and conducting "m ssion capabl e" assessnents
and tradeoffs at the m ssion area |evel.

8. Revi ew and approve all RBS anal yses used to conpute
spares all owances before the spares are | oaded into the
NSAF.

2.5.5 NAVSEA 041
1. Coordi nate approval of RBS requirenents with the PM

2. Be an active nenber of the RET.

2.6 SUMVARY

A, is the neasure of weapon systens readi ness used by the Navy.
RBS utilizes analytical techniques to arrive at the nost
econom cal and appropriate spares load to attain the A, specified
by the CNO for systens. It does this by using the functional
relationship of A,, Reliability, Mintainability, and
Supportability. O her independent anal yses provide input into
the process such as LSA, Reliability Engi neering, and

Mai ntainability Engineering. RBS is a teameffort. An exchange
of know edge and ideas is required froma host of individual
experts to work toward a conmmon goal. The result is a desirable
sparing policy for the Navy that wll allow the A, goal to be
optimally net.
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Ref er ences:

10.

OPNAVI NST 3000. 12 of 29 Dec 1987, Subj: Operational
Avai l ability of Equi prent and Weapon Systens

DCODI NST 5000. 2 of 23 Feb 91, Subj: Defense Acquisition
Managenent Policies and Procedures

SECNAVI NST 5000. 2A of 9 Dec 1992, Subj: Inplenentation
of Defense Acquisition Managenent Policies, Procedures,
Docunent ati on and Reports

DODI 4140. 60 of 5 Jan 1993, Subj: DOD Materi al
Managenent

DODI 4140. 1-R of Jan 1993, Subj: DOD Materi al
Managenment Regul ation

NAVSUPI NST 4442. 14A of 4 Jan 1989, Subj: Readi ness
Based Sparing

NAVSEAI NST 5400. 57A of 6 Dec 1985, Subj: Del egation of
Techni cal Responsibility and Authority to Engi neering
Agent s

NAVSEA Report No. O5MR-001-87 of May 1987, Subj:
Reliability Block Standards (avail able from
NAVSEALOGCEN Code 80)

NAVSEA TE660- AA- MMD- 010 of Sept 1987, Subj: TIGER
User’'s Manual Version 8.21.

SPCC 4400 Ser 0411CR/ 17 of 8 Feb 1994, Subj: Non-

Standard Al l owance File (NSAF) manual for NAVI CP- M
Pl at f or M Progr am Manager s
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APPENDI X A FLOW CHART OF TYPI CAL READI NESS BASED SPARI NG ANALYSI S PROCES

CNO

PARM

READINESS APPRAISAL
(Block Numbers refer to Paragraph 2.4.12 of the RBS Chapter)

PARM/ISEA

PARM/ISEA

Define System
Ao
Requirement

Incorporate RBS
Data Requirements

into

System Contract
a

Obtain/Approve
System Contract

TEAM

Define and
Bound the

Y

PARM

Develop
or Review

RBS Deliverables

A\ 4

TEMP, ILSP,
TMs, etc.

Define System
Sparing Cost

Contraints

b

A

FMECA,
Non-RBS RBD

LSA

NWAD RBD
Gf applicable)

EAM

4

Y

System

Define/Develop System

Success Criteria,
Mission Timeline,

RBS RBDd, e &1

TEAM

Y

TIGER Input

Deck File

(MTBFs, MTTR

DFs, etc)
f

Y

Run Initial
TIGER
Analysis

PAR

TEAM

2

Review/Validate

Effectiveness
to Ao
Relationship

A

h

A-1
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APPENDI X A FLOW CHART OF TYPI CAL READI NESS BASED SPARI NG ANALYSI S PROCES

SPARES DETERMINATION

LSA/ICAPS 036
WSF W06
Files

PARMS/04MS

Trade-offs
when Necessary

Determine Ao/Cost

A

efl)
2 ¢ Cost -vs- Ao
Validate Optimization [«
Data Curve
)

A

TEAM l TEAM y
Develop RBD Run Sparing

Part to Block A Models Analyses
Allocations (ACIM/OPT/SIWSM)
) e |
SIWSM
Input Data
(LACE, HW]1,
Wi5)
PARM
Buy Interim Spares

Based upon RBS

Results
o7)

TEAM

Evaluate Results and
Provide RBS
Sparing Documents
and Recomendations

to PARM/04MS
&) & el6)

Is
Interim
Support
Required
(’

2 -

A -

(Block Numbers refer to Paragraph 2.4.2.2 of the RBS (

SPCC/TEAM SPCC/
Perform System D

> RBS Analysis >

TIGER
) W
Ship
COS.
P TEAM/SPCC
Prepare PPRs

and Set Wholesale Update tl
Safety Levels per » File wit
RBS Results o) Over:

2
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APPENDI X A FLOW CHART OF TYPI CAL READI NESS BASED SPARI NG ANALYSI S PROCES

LIFE CYCLE MAINTENANCE

(Block Numbers refer to Paragraph 24.32 of the RBS Chapter)

System
DCNs, ORDALTS,
etc.

TEAM

— > Fleet Incorporate System
Experience Configuration Changes .

A

Evaluate Proposed
Design Changes

Update Perform
»| System and System
Part Level Assessment
Parametersb ¢
TEAM
Co
< Read:

No

Allowance

Y

Changes?

Enhance

Reoptimize
Allowances

Allowances

4 y

Validate NSAF allowances
f

Repeat Readiness Appraisal

' and Sparing Determination

Tasks as Necessary

2

Rev
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Readi ness Apprai sal Phase
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AND DATA REQUI REMENTS

I NPUT

TASK TYPE

I NPUT
SOURCE

TASK DESCRI PTI ON

2.4.1.2. a
Define System Obj ectives
and Data Requirenents

N A

- CNO Provi ded
Readi ness Obj ectives
- SOW/ CDRL

bt ai n CNO readi ness obj ectives
Prepare Contract Docunents (SON CDRL)
Obtain and Review System Contract Deliverabl es (Ongoing)

Requi renent s (e.g., FMECA, RBD, Reliability predictions, LSA reports, etc.)
2.4.1.2.b
Devel op or Review - Program Requirenents - TEWMP Devel op or review other Program Docurments (e.g., TEMP,
O her Program - LRFP I LSS, LRFP, etc.)
Docunent s - 1LSS bt ai n system spares budget constraint (if required)
2.4.1.2.c
Ascertain System - Mssion Requirenents - M ssion Needs Describe the systemin terms of a mission profile that includes

Description and
Boundaries for all -
Applications

Qper ati onal
Requi renent s

- Configuration
I nfornation

Statement (IMNS)
- Operational Requirenents
Docunent ( ORD)

- System Specification
- SCLSI'S

nm ssion objectives and the system and equi pnent functions
required to achi eve these objectives .

A functional narrative should contain:
a. Systemdescription and boundaries
b. Description of System Operations

c. Conditions for Critical Failures
2.4.1.2.d
Det ernine M ssion N A - DRM Research avail abl e sources such as Readi ness | nprovenent
Tinmeline for all Program (RIP) DRMreports, NAVSEA report
appl i cations O5MR- C029- 86A, May 1987 (Confidential)
2.4.1.2. e
Det ernine M ssion - Operational - ORD Define systemoperations in each operating node or

Requi renent s
Operating Profile - Mssion Requirenents
and Establish M ssion

Success Criteria

- Mssion Needs Statement
- Mssion Profile

M ssi on Phase.

Describe the systemin terns of operating rules or data

that identify the effects of equipnent failures on system and
nm ssion success. Consider the capabilities of the |ogistics
support systemto repair equipnent failures.

I ncl ude the follow ng:

a. Variable duty cycles

b. Variable repair tine (MTR)

c. Allowabl e equi pnent downtine
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APPENDI X B SUGGESTED TASKS AND DATA REQUI REMENTS

Readi ness Appr ai sal

Phase (cont’d)

TASK

I NPUT
TYPE

I NPUT
SOQURCE

TASK DESCRI PTI ON

2.4.1.2.f
Devel op RBD Reliability Program M L- STD- 785B * Describe the equi prent graphically using Reliability Block
Contract Delivered RBD M L- STD- 756 Di agrans (RBDs) and equi pnent paraneters. Develop the
NAVSEA Report follow ng paraneters and apply RBS Rul es of Honpgeneity.
No. O5MR-001-087
R & M Paraneters NWAD RBD a. Duty Factor. The percent of total uptinme per year (less
overhaul time) the conponent/systemw || be stressed.
b. Reliability. The predicted or denonstrated Mean Tine
Between Critical Corrective Mintenance (MIBCMV).
c. Mintainability. The predicted or denonstrated Mean
Time To Repair (MITR).
Rul es of Honpgeneity d. Series/Parallel (LRUs in series within a block)
(tasks d-g) e. Duty Cycle (Same duty cycle within a bl ock)
f. Mai nt enance Plan (Major non-repairabl e assenblies)
g. Equi pment Criticality (M ssion Essential/Non-M ssion
Essential)
RBD & M ssion * Transfer the RBD/Tineline data to TI GER Model formats
Ti el i ne
2.4.1.2.¢g
Per f orm RVA RBD Data in TIGER Input File * Run RVA sinmulation to predict reliability, maintainability,

Si mul ation Model i ng

TI GER Mbdel For nmat

and availability perfornmance. Conpare results with DRM
RBD, and data matrices to ensure they reasonably represent
the nission scenario.

2.4.1.2.h

Eval uate Prelimnary
Results & ldentify
Readi ness Drivers

Simul ati on Results

TI GER Qut put

*

Fol lowing the critical review of data fromthe sinulation
establish the achievable Ao threshol ds.

2.4.1.2.i
Per f orm Tr adeof f
Anal ysi s

Simul ati on Results

TIGER Input File
Critical Equipnent
Li st

*

A sensitivity analysis can be perforned to determne if
tradeoffs can be made between readiness factors: reliability,
nmai ntai nability, supportability. For exanple, tradeoffs may
reveal that inprovenments to maintenance procedures woul d
reduce MITR and inprove Readi ness nobst cost effectively.

O her effectiveness indices such as mission reliability or
ni ssion capability shall be revi ewed when appropriate
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APPENDI X B SUGGESTED TASKS AND DATA REQUI REMENTS

Spares Determ

nati on Phase

TASK

I NPUT
TYPE

I NPUT
SOURCE

TASK DESCRI PTI ON

2.4.2.2.¢e(1)
Col l ect Data

Provi si oning Data
Weapons Systens File

PTD( LSA- 036, | CAPS- 036)
WBF( WD6DX1)

Receive and validate input data, provisioning technical
docunentation (PTD) H and Hl, LSAR data records from
LSA or other data sources. Conpare with existing WSF data.

- Failure Mdes - FMECA Resol ve di screpanci es between data sources.
- Maintenance Levels - LORA
2.4.2.2.¢e(2)
Revi ew Data and - Part-level data - Data from As a minimumreview and val i date MEC and RF data.

Allocate to RBD

task 2.4.2.2.¢e(1)

Update as required. Conponents should be coded MEC 1 only
if the failure of the itemwll result in total failure of a
critical conponent of the next higher assenbly (RBD bl ock).

- MEC 5 assigned if the itemis needed for personnel safety.

- MEC7 if the failure results fromwearout or will result in
partial degradation of the next higher assenbly (RBD bl ock)

- MEC 3 assigned for non-critical items

Conpare the summation of the (Replacenment Factor (RF) X

popul ation)of MEC 1, MEC 5 and MEC 7 items to the failure
rate of the RBD bl ock

Usi ng a top-down-breakdown nethodol ogy (e.g., reference
designator - REFDES) allocate parts to the associated bl ock
in the RBD.
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Spares Determ nation Phase (cont’d)

9090- 1500

TASK

I NPUT
TYPE

I NPUT
SOURCE

TASK DESCRI PTI ON

2.4.2.2.¢e(3)
Execute Sparing - Part Data - RBS Part Files * Selectively optimze critical blocks in the systemusing the
Model s Availability Centered Inventory Mdel (ACIM for ship
applications.
* Apply a systemlevel optimzation technique (e.g., Override
Placenent Utility (OPT)) to determine readi ness overrides
* Use denand-based sparing (i.e. FLSIP) for all other itens.
* Use a Stock Nunber Sequence List (SNSL) enulation
programto account for commonality in the systeniplatform
and produce a final suggested stock list.
2.4.2.2.¢e(4)
Cal cul ate Ao Resulting - Part Data - Part File * Using existing RBS programutilities, calculate the storeroom
from onboard spares - Spares List - Suggested Stock List ef fectiveness of the suggested stock |ist. Return this val ue

to the TIGER RVA sinulation and assess the inpact of the
suggested spares on the projected system Ao.

- Initial Ao or * Perform Ao/ Budget tradeoffs when necessary.
Budget Coal
2.4.2.2.¢(5)
Eval uate results - Resulting Spares List - SNSL List * Review the results of the analysis for accuracy and
& Projected System Ao - SNSL Sunmary conpl et eness. Whenever possible, include Technical and Fl eet
- TIGER Ao Representatives in the final review
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APPENDI X B SUGGESTED TASKS AND DATA REQUI REMENTS
nati on Phase (cont’d)

Spares Determ

TASK

I NPUT
TYPE

I NPUT
SOQURCE

TASK DESCRI PTI ON

2.4.2.2.¢e(6)
Report Results

- Analysis Results

RBD

Critical Equipnent
Li st

Dat a Revi si ons

All owance List &
Cost Summary

System Ao

*

Produce a Final Report docunenting the operating profile,
RBD, projected Ao, critical equipnents lists, data validation
results, recomended spares all owances and costs, and
any other pertinent assunptions nmade in the readiness
anal ysi s.

2.4.2.2.¢e(7)

I nterim Spares and
Pl anned Program
Requi renents ( PPRs)

SNSL Li st

*

Plan for programrequirenments (Interimspares & PPRs)
Conpare SNSL List to NIIN requirenents and determne if
Interim Spares are required.

2.4.2.2.¢e(8)
Load Initial NSAF

Readi ness Overrides

RBS Part File

*

NSLC/ NAVI CP- M | oad the NSAF with the approved al |l owance
quantities and overrides for each applicable configuration.
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APPENDI X B SUGGESTED TASKS AND DATA REQUI REMENTS
Li fe Cycl e Miintenance Phase

TASK

I NPUT
TYPE

I NPUT
SOURCE

TASK DESCRI PTI ON

2.4.3.2.a

I ncorporate all design
configuration changes
into readiness analysis

Desi gn Changes

Provi si oning Part
Files

RVBA nodel

ECP, DCN, Ordalt,
Mechal t

PTD (LSA- 036,

| CAPS- 036,

or other part files)
RBD & RVA Mbdel

| nput

Update configuration data with all valid design changes
for each systemconfiguration baseline in the readiness
anal ysi s.

Revise the RBD if necessary

2.4.3.2.b
Updat e/ Revi se system and

R&M Predi cti ons

Revi sed Prediction

Revi se paraneter estinmates such as MIBF, MITR, MRRT as

part |evel paranmeters Reports required.
- Fleet Feedback - MDS (3M
- CASREP FI LES Use Fleet Feedback (e.g. 3M CASREP, Reliability Databases)
- Reliability Databases to revise demand estinates (i.e., BRF, ARF, SCRF)
- WBF Use WBF to update part paraneters (e.g., cost)
2.4.3.2.c
Perform System - Readi ness Mddel Inputs | - Revised Mdel |nputs Run the revised data through the wartinme mssion sinulation
Assessnent (frompara a & b) to determine the system Ao and the revised critical
equi prents |ist.
- Fleet Feedback - MDS (3M bt ai n operations assessnent of system Ao from Fl eet data.
- CASREP Files This may come fromthe Naval Wapons Assessnent Division
- Oher Fleet reports (NWAD) or directly from 3M CASREP reports of system downtine.
Conpare the operations assessed values with the nodel ed war-
time Ao val ues using updated paraneter estinmates. (Note:
the assessed Ao nay vary due to peacetinme operations)
2.4.3.2.d
Eval uate proposed - Sinulation Results - Critical Equipnent List Run the revised data through the wartinme mssion sinulation

design and | ogistics
support changes on
readiness and life
cycle costs.

Proposed ECPs/ Support
Changes

to determne the system Ao and the revised critical equip-
nents list. Incorporate the proposed ECPs in the nodel.
Assess the inpact of the ECP on Ao and determine the
associ ated cost.
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APPENDI X B SUGGESTED TASKS AND DATA REQUI REMENTS
Life Cycle Miintenance Phase (cont’d)

TASK

I NPUT
TYPE

I NPUT
SOURCE

TASK DESCRI PTI ON

2.4.83.2. e

Determine the potenti al
readi ness i nprovenent
and cost effectiveness

of reoptimzing

- Spares Lists

RBS SNSL Qut puts

*

*

Per f orm cost/readi ness anal ysis conparing reoptinized spares
al l owances to existing and "enhanced" allowance |ists. Devel op
decision criteria to determine if revised all owances are
necessary.

Consi derations may include:

- Expected Readiness |nprovenent and Cost
- Existing Assets
- Renmining system|life (Decommi ssioning)
- COSAL Allotnent (New Item) Budgets
- Allowance del etions
Leadtines for new itens and potential contract term nation

costs
- Technical Factors (e.g., Volume/Wight constraints)
- 1LO Schedul es

- Tine Since Initial Installation

2.4.3.2.f
Updat e/ Val i dat e NSAF

Revi sed onboard
al | owances

RBS part file
NSAF I nput File

*

NSLC/ NAVI CP- M | oad NSAF with revised al | owances
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APPENDI X C GLOSSARY

036 For mat

3M

ACAT

ACIM
ACI R
A

Al | owance

Ao
APL

ARF
ASI
BCS

Bl ock
BRF
CARAT
CASREP
CDRL
CNO
COSAL

Critical Item

DC
DCN

M L- STD- 1388 (LSA) Provisioning Parts List

Navy Mai ntenance Material Managenent Tracking
Syst em mai nt ai ned by NAVSEALOGCEN

Acqui sition Category assigned by dollar val ue
and conplexity

Avai l ability Centered Inventory Model
Avai l ability Centered Inventory Rule
| nherent Availability

Spare part aboard ship (and quantity of the
item

Qperational Availability

Al |l owance Parts List

Appl i cati on Repl acenent Factor

Aut omat ed Shore Interface

Basel i ne Conparison System

A block within a Reliability Bl ock D agram
Best Repl acenent Fact or

Computer Aided Reliability Analysis Tool
Casual ty Report

Contract Data Requirenents List

Chi ef of Naval Operations

Coor di nat ed Shi pboard Al |l owance Li st

An item which upon failure causes its parent
equi pnrent to |l ose primary function(s)

Duty Cycle

Desi gn Change Noti ce
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Demand Based

DF

DCDI
DCODI NST
DLA

Downt i me

DRM
ECP

Enhanced

Equi prment Nunber

Equi prent Type

Equi prent Type
File

FBM
FLSI P
FMECA

Fully Optim zed

FY
GE

| CAPS

9090- 1500

Met hod of spares determ nation based on
estimates of an item s replacenent factor

Duty Factor

DoD I nstruction

Departnent of Defense Instruction
Def ense Logi stics Agency

Measured tinme the systemis considered
unavail able to performits primry m ssion

Desi gn Reference M ssion
Engi neeri ng Change Proposal
An increase in optimzed all owances

Optim zati on above an existing assets |evel
to achieve the target A,

A uni que nunber assigned to each block in the
RBD

A uni que nunber assigned to each occurance of
a block in the RBD that represents the sane
reliability and maintainability paraneters in
all applications

Afile used to store the equi pnent type
paraneters in order to link TTGER with ACIM

Fleet Ballistic Mssile
Fl eet Logi stics Support | nprovenment Program

Failure Mode, Effects, and Criticality
Anal ysi s

An optim zed spares set w thout considering
exi sting assets

Fi scal Year

Gross Effectiveness (al so known as Supply
Ef fecti veness)

I nteractive Conputer-Ai ded Provisioning
System
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| CP | nvent ory Control Point

I LO | nt egrated Logi stics Over haul

I LS I nt egrated Logi stics Support

| LSP I ntegrated Logistics Support Plan

| LSS I ntegrated Logistics Support Summary
| PS I nt egrated Program Summary

| SEA I n- Servi ce Engi neering Activity

LORA Level O Repair Analysis

LRFP Logi stics Requirenent Funding Pl an
LRG Logi stics Review G oup

LRU Lowest Repl aceabl e Unit

LSA Logi stics Support Anal ysis

LSAR Logi stics Support Anal ysis Record
VDT Mean Downti nme

VEC M ssion Essentiality Code

M ssion Critical A function or equipment which is required for

m SSi on success

M ssion Operating The operational requirements of the systemto
Profile nmeet the m ssion success criteria throughout
the mssion tineline

M ssi on Success The criteria used to establish the functional
Criteria requi renents for a successful mssion
M ssion Tineline The sequence of uni que m ssion phases and

durations defining the "average" m ssion
requirenments

M_DT Mean Logi stics Delay Tine

MNS M ssi on Needs Statenent

MODFLSI P Modi fied FLSIP

VRRT Mean Requi sition Response Tinme
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VBRT
MIrBCMve

MI'BF
MITR
NAVI CP- M

NAVSEA

NAVSEAL OGCEN

NAVSUP
NI I'N
NME
NSAF
NSLC
NSN
NWAD
OR
OBRP
OPNAV
OPNAVI NST
OoPT

Optim ze

ORDALT
PARM
PPL

9090- 1500

Mean Supply Response Tine

Mean Tine Between Critical Corrective
Mai nt enance

Mean Time Between Fail ures
Mean Tinme To Repair

Navy | nventory Control Point, Mechanicsburg
(formerly SPCC)

Naval Sea Systens Command

Naval Sea Logistics Center

Naval Supply Systens Command

National Itemldentification Nunber

Non M ssion Essenti al

Non Standard Al |l owance File

Naval Sea Logistics Center

Nat i onal Stock Number

Naval Warfare Assessnent Division

Override

On Board Repair Part

Ofice of the Chief of Naval Operations
OPNAV I nstruction

Override Placenent Uility

Determ ning the best conbination of itens to
achi eve a desired objective while expending
t he | east anmount of resources

Oper ati onal Requi renents Docunent

Ordnance Alteration

Partici pati ng Manager

Provi sioning Parts List
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PPR Pl anned Program Requi renents

PTD Provi si oni ng Techni cal Docunentation

R&M Reliability and Maintainability

RBD Reliability Bl ock D agram

RBS Readi ness Based Sparing

REFDES Ref er ence Desi gnat or

RET Readi ness Engi neering Team

RF Repl acenent Fact or

R P Readi ness | nprovenent Program

RIVA Reliability, Miintainability, and
Avai l ability

SCLSI S Ship Configuration and Logi stics Support
| nformati on System

SCRF Ship O ass Repl acenent Fact or

SECNAVI NST Secretary of the Navy Instruction

SI WM Secondary |tem Wapon Syst em Managenent

SMER Source, Maintenance & Recoverability

SNSL St ock Nunber Sequence Li st

SOwW Statenent O Work

SR Storeroom I tem

TEMP Test and Eval uation Master Pl an

Tl GER NAVSEA' s RMA sinul ati on program for ships and
syst ens

™ Techni cal Manual

TOR Tentative Operational Requirenent

TRF Techni cal Repl acenent Fact or

TYCOM Type Commander
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uc

Upti me

9090- 1500

Unit ldentification Code

Measured tinme the systemis considered
avai lable to performits primry m ssion

Weapon Systens File
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