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FOREWORD

1. This MWMY Hmufbook wss prepnrcd so provide those sctivilics engngcd in the establishmc.m
and modcrizmion of production facilities or quipmen: with a stnlislically bmcd mdsoddogy for
prove-out of such facilities. II contaias background, policies, responsibilities, and proccdure$ for
implcmcming prove- out of production facilities or cquipmcm.

2. The intent of tlds handbook is to prcwidc structured guidelines based on a prove-out
mcthcdcdogy oriented to manufncluring proccsscs and quipmcnt rmher than sysccnrdmntarietitcms.
l%c hnndtcak is organized to present she user with a general %ow-$0” methodology which can be
lailorcd 10 kc suit spscilic applications from a bread spcccmm of facilities and equipment
projccls.

3. Rova-out, as covered in IMs handbwk, focuses on the production rsdc cnpnbili!y of the ultimacc
full scale production fscifity. The ssmr ‘pmvc-out” is often used generically to dcscribc vsrious
mscssmcnts and evaluations performed throughout rbc acquisition life cycle. Such “prove-outs- from
a pmducibUi!y perspective arc gcnerslly mnccrncd with ncw or critical processes and quipmcnt
where production fcnsibtli!y and resultant itcm parfomcance must ba evaluascd as a part of prudent
resource manngemcm. Thcsa ‘pmvc-outs- usually occur well before the cstsblishmcnl of a full scsfc
pmdaclion facility and are defined within the comcxt of the specific itcm or syatcm fife cycfc plan
so assrrrc compliance with Army Slrcamlincd Acquisition Pmcccs msd asracirhccf Industrial
Prcparcdncsr Planning milcsmncs. Eventually, the dms generated by pmvc-oul of $he full scale
production facility as dcrcribcd herein con sccve so vcri~ the resulss of earlier ‘prove-out-
assessments.

4. II should ba.rrolcd that the basic prove-out methodology given in his handbook is generic co any
manufsamring facility. TIc U.S. Army Production * Modcmization Activicy, Picatinny
Ar%nal, New Jcmay, developed and successfully implcmcmad this methcdofogy within the
ammunition community wh!ch includes rhe full spccmrm of fundcmenud manufacturing pmccsscs.
Both Governmcm and commercial wmmmor facilities have succcssfull employed rhh prove-out
methodology.

...
Ill
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1. SCOPE

1.1 scope.

This handbook covefi a starisdcrdly based mcrlroddogy for prove-out of production or
rrranufacur~g facilities. This handbook will wwe as be guidance. dccumem of bork Government
and conuactnr pcrscmrrelengaged in prcductiorrfacility pCW-OUL

●
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2. REFERENCED DOCUMENTS

2.1 Gmw-nrnent documents.

2.1.1 Speciktiq Starrdard&rmrfhandbwk%

unkSS Olhawire speaid, Ihc founwing Spccilicatinms. smdads, “and handbnnks of tbc issue
Hintbai ksucnfthe Dcpanmerrt of Defense Indcxof Spcificmionsrmd%*fWD~
rpeci6ed in the snlicitarirmforma parI of ti baadbonk m b extent qxcificd herein.

SPECIFICATIONS

(Unfers orkrwise indicarrd. COPUS@fr&ral and m“liray rp+ci&crrkmr. rmnbrir. ad
hnndbook nre ma”labfe J70mrhcNawf Publirarioq and Formr Ccnr.zr. Aarr: NPODS.
5S01 TnbrwAvenue. Philadrfphia.PA 19120-3C99.)

2.1.2 Other Government d-en= dmwirrss and pubticatiorrs.

Tbe foIlowing otbcr Gwrrrme m .kamumt ond publications form a pm of tbii bandbok m
rhc e.m.emspedicd herein.

AR7cm0-Annyxndu5ml “ Reparcdnesr _

AR 7&72 - Rvdrxtion Management

(Applirarion for copies shoufd & arfdressrd to the Depurrmau qf the ARMY.
Pubiiauicxu Distribution Ccnrcr. 28W .?krwm Boule.nrd. Ba.kinwre. MD 21220-28%.)

AMCR 7&65 - Production Management

(Appliraxion for copies rhordd br addre$red 10 lIK Hendqrurrrcrr. US Army Marcrfel
C0rmm7nd.Arm: ~~. ~1 Eisadwwer Avenue. Ak.wr&ra“ VA 223330201.)

Tech Reporr ARPAIXP-7W31 - Generaiizcd Pmducrinn Ike .Modcling Routine
(GENMOD)

(A#icdwI fOr COpUSrhoufd be addresrd tO the Commarder. US Army Armnmrm
Resrnmh. Devebpmem and Enginrerfng Cerrw. Ann: SMCAR-MSI.Picaiirmy Arsrnnl.
NJ GWM+YM.)

●
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3. DEFINITIONS

3.1 Avaifabtity.

T?Mprobability that a systcniquipmem used under crated conditions, witbnut consideration fnr
my scbcdukd or prcverrrivemaintenance, shall opmarc sadsfswtorily at any given dmc. It excludes
r+ *. pc~enti~c fin~~ ~~. SUPP&dOWUtiUSC.~ waiting or fi~ri~e
dnwntilrle.

3.2 Demonstration Test Specif@tions (DTS).

A specification. normally prepared by the Gnvermncrrt, which detaik tba rquircrnenrs b bc
met during the DT.

3.3 Demonawation Teat Plan (DTP).

A dccumem detailing lbe prccdrrcs under which the s’p:em capability will bc dcmcmstmred
and evaluated based on rlw DTS.

3.4 Demonstmtion Test (DT).

A USI conducted m veri~ or demonstrate the capability of a prcducrion facility or production
line to pmducc end itcnrs at the intended production rate.

3.5 Demonstration Test Report (DTR).

A report which provides a record of the dcmonsuation test results. ‘identified dcficicncies,
cachrsions, and recmrrnendarions for improvements and corrccrive actions. as applicable.

3.6 Mairrtainnbtlity.

A characteristic of &sign ‘which is cxprecscd as the probability that ‘a system/quipmcnt will kc
restored to a specified condition withh a given pcricd of time. when the maintenance is performed
in accordance with prescribed pmccdures and resources.

3.7 prove-out.

The phase during which system debugging and ckntonstration tcsring takes place.

3.8 Qdity ASUm~ (QA).

A pfanned and systcm+ic pattern of all actions rrccessary to provide adquarc contidcncc tka:
ircrm or pmducrs produccrf at the. faciliryconform to established ttxhnicaf amndmds.

●

3.9 Reliability.

A characteristic of design which is expressed as rhc probability that a $yaWn/quipmcm will
perform irs intended function, for a specified interval, under srardcanditiorrs.

5
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●

3.10 System.

Production finca or mapr pcmions of crrch lines arc concidcrccl to ba ayr.ems and arc
diffcrcnriaud frnm projccrs for individual or cmafl grwpa of quipmenr.

3.11 System Debugging.

Tbc learning phase a faciliry bas to go cbmugh after quipment acceptance wbilc boikfing up !0
rbe raw rquired for initiation of cbe DT.

3.12 Turnkey Facility.

One step procurement for tie design, ~nsrnrction, quipment installation, and prow-out (as
appfi=ble) of a faciliry wirb a single conrraaor solely responsible for alf efforts.

3.13 Definitions of Acronyms used in ths Handbook. .

The following acronyms Iisredin rMsMilirarYHandbnok are dcrincd as follo.%

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.

L

m.

n.

o.

P.

q.

r.

A.MSDL - Acquisition .Managanent Sysrcms and Dara Rquire.mencs Corm-cdLisr.

CDRL - CQmracr’Dara Rquireurcnta List.

DOD - Ecpanlnenl of mfemc.

DODISS - &par7mest of Defense Inckx of S@ticauons and Srandards.

D=. Dsmonstratioa Test Specification.

DTP - Dcmonswation Test Plan.

DT - Dcmomrratton Tesr.

DTR - Demonstration Tesi RqorI

FAR - Federal Acquisition Regulation.

GPO - Government Prhting Office.

IPF - ti]rial Prcducrion Facility.

MITR - .McanTime To Repair

.MTBF - .Mcamime Bccuwn Failure

PES - Production Evaluation Spc@ation

RA,M - Reliability. Availability, and Maintainability.

SOW . Srarcmentof Work

SPC - ScaristicalPcccc.s C4nrmi

TDP - Technical !)ara Package

6
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4. GENERAL POLICY

4.1 Introduction.

The p~VC-OUt approach p-llti ill IhiS handbook it a Stad5d~ ba5S4f MCti!Ogy
deveiopcd m control the risk of cscablisbing a production facifity (or production Iinca) that will not
Std.@ production rate rquirsmanfs This is espccidy impcmam tim a rearfinccs pcrspcccjvc
within DOD wbcre production hcifitias may ba sizd against anticipaccd nab during contlict but
opcratsd at lower rams during paacetima. Data frnm prove-nut of &a fufl de production faciity
can ba used cn vcxify mobilization, surga and pcacecima production capacities. ‘flm kepcona of
prove-out is a system DarnonsrrationTcsc @T) conducted in accordance with a fX~ tion Test ●
SpA&ation (DT’S), with reported ccsufrsin a hnmcsoacion Test RqxwI (DTR). Tha conhactor
istopmparea Dc nmmtc-ationTest Plan (DTP) in acuardamccwith the Guvernmcnt prepared DTS,
obtain Government apprwrd of the plan, assure tba DT is UJnductcd, and repcm clrcresolts in the
DTR

4.2 Application.

Germ-al guiddiaes for prove-out applicability am outlined Mow. S@ production faciities
P*B c-~ a broad spectrum of manufactcuing processes and quipmsm ~tiMCS
cxhibidng unique cbmactmisdcs, pmvc-out sbnuld bc tailored m kc suit each specific prnjccL
Tbc mctfaxlo!ogica in this Imndtenk shoald be used as building blocks in cmjunction wirh sound
engineAog and managcxiaf judgemcnt to esrablish taihed pcuwout plans. Aa a minimum, b
scasisticd mcthodaIogYof Appendix A can be used to provida quantitacivc Wafuation of afCarnaKiW
prow-out plain for spsciCic projects. OLberprove-out clementa described herein may be iacludad
or modil%d as well. In cbis manner, a consistent approach to &ve!eping prov~t rquircmenrs
for production faciities is esmblisbcd.

a. PTOvmt wifl apply tc. all facilities projects except tbcsc for individual picccs or small groups
of rdatsd quipmcnc However, the starisdcal metbcdolngy of Appandix A (with Ices fonnaf DTS.
DTP, DTR domments) is valid for production rats anafysis of individual pieces or small groups of
rslatcd quipmanL

‘ b. A DTS and DTP will Lx prepared for each projec: where a derrrnasxrmiontcsc wifl bc
conducted. Each till ba tailored tn bc ccm effcaive and to fit spdic prc+ct pammatam

c. Rev-t dl ccmsisr of avstcm dcbueimz (wbcrs amlicabla) aad cfcmnmtration trsdng.
Inditiduaf quipmcnt debugging h accep~-~ “A take ~k prior to iritiacion of pcvvti
Iotcgrarinn of tbc facility imn h production bass for ongoing pmcfuction wilf nnrmalfy fo!lm
prove-art. A Kmtparison of pcove-out evens against tba facilities I& CYCISis sbnwo in figmv 1.
Afsn, a genera.1aqucncc of prove-out cvenrs as relatsd co pzduction buii is shown in figure 2.
Facifhk and prow-out planning must& ba imcgcatcd wicb specific end itam acquisition plans.

4.3 Objectives.

a. Escablkb fadity production rata capabticy includvc of aasociaccd rsfi.abficy, ava.ilabficy and
mainminabfity (R&V) Cbaracccriscics. ●
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b. Idarrri@sptam deficiencies and mot cause(s) aarfy sn that pfans for corrective action can bc
*velopccf and -curd iIIa simdy IMWMCr.

c. Verify that she facility can pmdacc (at tbc inrarrrfcdproduction rate) erad items which
COmpfywith their mclmkal &u pac*.

d. Document facility/~ performance.

4A Statistical approach.

Earfy in rbe lP70’s daring tha axlcasive Army efforl to mndcraizs and * its ammunirinn
production basa. it was decided that each facilidzation program would culminata only afsar tba
fscrformanca of an -pssmca tcss. Tbc 5ssswmufdbe an imcgral pars of tie facifiry prove-out sad

> wnufd k used m establish wherher the facility was capabfa of producing al or akve tba rquircd
I Iavel. As she mrmbcr of program grew, it became apparent chat careful pfarzningfor tie r-mea

. mccssaq m accomplish she accepmnca scsring cask was rquircd. A sound and cmsiszam arariszical.,
~b w n- m rfcscrmine, on a program by program basis. the extant of testing rquirui
aad 5Accrirafia for acceptance. ‘lb approach was m. have general application tn she wida variety
of prnducrion facilities under consideration, be prricticaf to implement and yield resulrswhich could
be used co make W;d managemcm dsckiocs regarding production capability. Recognizing that the
Gnverrmzent would have already committed sfsa majority of project funds prior m she time chc usr
wmukl ba axccuacd, rafcrancc co sbs CCSIas an ‘SCCCprrmCa-test was changed an ‘demonstration-
test.

4.4.1 Capzbifity level.

The framework of tba adnprcd approach is a statistical test of the hypothesis that rhe qsatWy
of r.fraproduction systam mccrs the required capability. The srraissical tear has the propcrry rhat, if
tic q’stsm is capable of producing at or atuxe the required lewd. it will ha~,c a high probability of
passing (!OWrisk of failing) rhe rsst and, if lhc system is only capable of performing a: or be!ew
SOsrrelower capability Icvel, it will have a high probability of failing (low risk of passing) the sesL
A ~phical illussrarionof this prnpcrryis provided in figure 3.

4.4.2 Pra&rction capability and ml rate.

Tbc paraaaetar of imarcss, and consequently the one addressed by the h~thcsis being tasld. is
the averaga number of acccptad unirsproduced psr hnur of schedukd system operating rime. ‘Ilk

‘ 1, -e~r is mfcfi~ m = tie pr~wtion capability, and tha quantity ussd to estimate it as a -It
‘- . of testing for some specified rime is called rhc net rata. If the observed net rare exceeds the

specified critical what,, tie qum passes the ~ The ccst rime and critical value arc darcrrnined
from & probability distribution of chc met ma. This distribution resulrs from the randnm
procescs which contribura so she amount of acceptable product gcnermcd by a production p?cccss
over a given pcricd of time. lksc rancbm prwesca include probab]firy disrriburionsof quipmcnt
failure tima, distributions of times tn repair quipment, distributions of rcjact StrsVorscrap
qUuNitiaa. and so on. If the net rata is lass than she critical value, apprnpriata corrective action

10
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“, “i 1 must be recornrrrcrrdcd. Itationala for tba identification of aptem deficiencies and propnscd
:. wrrcctivc actions sknukl be based on the analysk of tlrc reliabfity, availabtiry, and maintaiaabiiry

- pm da~, qti~ dam, and *tion nurpu: &u required to be garhcred on b. system during

I 4.4.3 nwiOdOl~.

1. Tke dcfaik of @ sratisdcal merbdology involved in tba approach, including starkticd

●
q~om. q% -k, ~ proczdurcs, arc protirkd in Appendix A.

4.5 Acquisition and Implementation

Sample aquiairion clauses rogerkcr with corresponding DD1423, Cam-act Data Rqoirenrcnu
Lisx (CDRL). and Dam Iram -riptinns (DID) arc provided io Appcadix C as guidance fnr
implcmenrarion of tbe prwxdum mcred in Uris handkook. Thii baseline Widan- may be
tailored m suit iorbiduaf ptmjcctrquimmenrs.

12
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5. DETAILEDREQ~

5.1 F’rove-Out Ptanning and Pro@ s

5.2.1 Pmve-oul cats.

Prowomcusu wiflmrmafly incfudcprcparation oftbc DTS. DTP. DIR, andtbcpbykal
provc+n cxcepi bamhart costs W&I run -rrem tith P20dmrion. Accepwm testing and
&&+ging of individual items of quipmcm WW mt lx considered pmv~ cmu and .ifl be

~~~ fiOf m k 5MII of prOV-L PmV~l begins with qsxcm &bugging and ends ui~~
approval of tbc DTR.

5.2.2 Initial Pmdmiioo Facilities.

For initial prcductiaa facilities (fPF), preparation of b DIS ad DP W be fuqdcd as fadity
w@P~a_ AflOther m5udlbc bu&tedas~~rnng msuincfwded ined
item Imv rate ini!ial prcdumion or firs pmdumim program c.ma Tbii also qiiu to ET turnkey

f3dliIkL

5.2.3 Product Manurmurad .dWing P?Ova-om.

Acceptabk pxulms manufmturcd during pmv~ wHI be ddivuuf agairm wnu’am
rquirmnens, comidcd aa Army indmuial sock of ~ Government furnkbd material.

S.2.4 Rove-Qnt of kmy Facilities pnnidad for oaber Smvka

Tbe Almy till pmvidc funds for pmvc-om of Army fdities pmvickd for 121cmanufmoxc of

other .%tvkd (* Force, Navy, etc.) items.

5.2.S Turnkey Facifity Prove.Chm.

For M1’OkCyprojccs prove-mt is hmtkd mnmrrmt with !be fmility effort ff rdiabk ccs
esthmcs camxx be identified wbcn a contract is negotiated, an option with a ceiling price did
-t bcuceeckd will be im!udcd

S.2.6 Uae of Production Itdwart.

Evmy atumpt sbmld bs mxk to scbufuk production to aupQM pmva+tn dons This is
crucial t4 minimizing overall pmvuxtt asu However. sbmfd tire be no scbdufd pmductiml al
tbe appropriate time for use in pmve.out, the entire cat will tc berm by tbc facifhy project

●

●

●
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5.2.7 Se3f: FaeiIirization

Pmvc-nur ~ will be charged in accordance with tha approved accounting system.

5.3 Demonstration Tesk Specification (DTS).

5.3.1 Pwpc6e.

Tha DTS provides rba Oovemmr.rm’ demonstration rut rquircmanfs ro ba used by the
camacror in aubsquent preparation of iha detailed denannsuation test pkan.

5.3.2 DTS F’repantion, Coordination and Approval.

The wgoizant Oovernmen: engineaing cenrar will prepare, Coodinate, and approve each DTS.
A DTS will be prepared for all faciiIY prnjc@ requiring prove-xx ~ format and canrem
guidance provided herein ia atnrcnare.dso b preparer (Owernrncnt) may cite this bandbmk and
need nnly provide the supplcmcntak project spuific data called for therein.

5.3.3 DTS Format and ContenL

A basic fomaat for k DTS is given bdovi Additional information mr each area in abc DTS is
given in subsequent pamgrapbs. Tba DTS graidamccshould be considered a baseline from which a
~r can dwdop a DTS uilorcd to a specific facility pjCCL

a. Cover Sheet

b. ForewOrd

c. Tabk d Comma

d list d Abbreviations

e. PrOjecl I&.ntication

(1) Prc.jxt Number

(2) PrOjm lilk

(3) Facikity

(4) End Item

(5) Item S@fication

(6) Design rw.e

f. TesI Objectives

(1) Rc&lx

(2) Sptcnr

(3) Smnabry Objective

& A@icabla Dxtrmemrs

15
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b. Tert Re.quircnrcnt

(1) Dcbuggirrg Pbarc

(2) Prc-TcsI Rcquircmcnfs

(3) TerI Readiness Meedng

(4) Dcnronstr-ationTert

(5) Material

(6) .Scqrmcing

(7) Reject Rate

(8) DaLCCollection

(9) Tert Fcilure

(10) Test T-

i. Dcmnnstration TcsT

(I) Rnccdurc

(2) conditions

(3) participating GnvmrrmcntOrganization

j. Teat Data Evaluation

k. RcForrs

(1) Pmgrcas Report

(2) Tert RcpaI

5.3.3.1 Cover Sheet.

The D~ cover rhea idcntjfics the dcwnkn: ESa DTS arrdprovides tie preparariotia~owal
&Co, project title, project number, and preparing Goverrrment organization. iuI example is shun
at figure 5.

5.3.3.2 Foreword.

The DTS foreword $bnuIdprnvida a brief preview of dre document highlighting such farms x

a.

b.

c.

d.

e.

f.

2dcnri& prepwer.

Cicc guidamx material aucli as this handbnok.

Puqmrc of tie DTS.

Prnjcc: number and title..

Project objective.

F@iit of contact for infornraciotiquestionr concerning the DTS.

16
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. .

DEMONSTRATION TEST SPECIFICATION

FOR

Moo – 5.56MM (sAkvsKONvENTlONAL)

TRACER CHARGING

EQUIPMENT

AT

LAKE CITY’ ARMY AMMUNITION PIANT
INDEPENDENCE, MISSOURI

PROJECT 5850086

APPROVED 30 JUNE 1986

Prepared by

PRODUCTION BASE MODERNIZATION ACTIVIII’

?9MA

F’ICATINNY ARSENAL, NJ, 07806–5000

FiGURE 5. EXAMPLE DTS COVER s~~~

17
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5.3.3.3 Table of Contents.

Tba MS tabk of camants will utualfy follow b format shown in S.3.3.

5.3.3.4 List of Abbreviations.

Each DTS sbcdd canrain a list of abbreviations m dAnc any acronyms mriqua to that DTS @
otbarwisc not akc-sdy dcfintd in this handbook.

●
5.3.3.5 Projact tdcntifikatiorm

l%a D~ will prcwidc ha following facility pr@ect and related itcm information.

a.

b.

c.

d

e.

project Number.

ProjectTkk.

Locaiorl of faciity give plant nsma and addrass.

Ed Ir4m Idantificatiom stsrc ir.cmrsomenclature.

Soec&arion: cite end itam srxcificatioxr to bc used as a back for inspection of Prcdua
msnufactkd during rba damonstmioi test.

f. Production Ra&and SfM Bask stata overall projr.ct objective (e.g., rha mockrnkcd
facility sbafl ba capable of pmduckrg S,4C0,030 ,!48S6 Tracer Carrxidgcs par month on a 3-8-5 slift
bssis).

5.3.3.6 Test Objactive.

a. Product. To &r.ermine if b product prcdurzd by the systcm conforms m r!!e larcsx
applicabk ~Irications and drswings.

b. System. To dcrrxnrinespzem capability to produce at the &sign production rata.

c. Secondary Objective. The secondaq objective of rbe test is to assess the achhcd
Rcliabtity, AvailabIlky snd hlaintainabilky (RAM) characteristics of tha production faciliry.

5.3.3.7 Applicable Documents.

Circ this hsndbmk and any orhcr docummm referred to or discussed in tha D’fS.

5.3.3.8 Test Requirements.

& Oebuggirrg.

Debugging is consirkrcd a parI of the bukkrp phsse of rbe program. During rhc dcbwgging
plmsc, tba facility will ba in production. Tbe quipmant, manufacturing pr.xcdurcs, i~tion
pmc.xfur.s, and tct-up and calibration procedures shall ba eval.awf by rbe mrrractor and modified

●
or comccurf ss n~. AISYchanges to the quipment functional crireria or Tachnicsl Data
Packaga (TDP) wifl ba approved through the engincsrirrg change process prior to implementation.

18
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.

mgti&h@g pk, @tiba&titi fa*~mtim. Thclngtxlok$win
conrain, as a minimum, cbe follnwing

(1) Equipmcm Idcnairicarinn (nomendaclcm and dmwing mnrlk).

(2) AreardnfaU changcsand quip,ncm@~ti~

(3) Idcnti.rion of all penincm dourmmrrarion,including revision SOMUand ECI%

(4) Dacaalrcca abowing ahismryofpmcbmim ram buildup aballbc conrpkted for all
pm’ic& of operation and be inraporaced in Ihc log book.

($) Faifurc report-$ will bc rxmrpkmd fnr each CO,C’CCtiVCmaintenamx action, including
faifurc idcnrifkxion, failure ana$sis, cocmctivc acrinns taken, rmrlproblcm status.

(6) Verification will bc ac.complisbed Urrcugb m.cord cbccking amVor virual +Ciorr lbat
no errvironmemal safely, acmago, or quipmcm defickccics (iiludirrg miliries) exist which cculd
@mrpmm& CIICvalidity of cbc 8pzcm EmnonsamrionTest results.

b. PreTesa Rquiremema.

Prinrrc lrkrrsredinms,cvicw, dti afartoftba&mnrlsma tioa tesa. @c mn?mctsr wiIl
dcnron5uatc.* foRowirrg

(1) All rcq.ircd docmrrcrmarion, including. cpcrming and rrmirrtcnance rrmrmak (Mb
prevmnive and corrccrive), quality Contrnl ,narrUa15,inrpdorl plans, and calibration pmcdums
bavc been proven for accuracy and corrrpktcncs, approved by ti Cioverrccncmand in place and
ready for ma.

(2) The system bas been in production for a sufficient lengrlr of time (as indicaccd by
-rim Am W@’ *W -) to prwida COmidcnccchat Ibc prndlrctiorlqlripmcm bar passed
Ihrwgb * &bug@g phma. Prodwtkn, inrpction, and rnarcrial bacdling quipmem * bavc
_ -x rquirmrrmrts per an wed Pwdra5s description and completed all Krscarticle
~P_ ~~mnm ~ “+tion quipmcm bm been vcrilkd for pmc@rI and accumcy by
the Govcrrmncnt

(3) All .cccpCmrcc inspection quiprncm k been -cd by he Gnv.-nt and fu!ly and
aCCIX.CClyrlcsccibcd in the applicabk quipcmcnt dnwin~, npcracing manuals, and calibration
pcwducs m, avaifabk.

(4) The rquircd number of pcrsnnncl bavc been trained and arc avaifablc m conduct the
test.

(.5) Suficicm material cc.aduct rkarastisavailabk.

(6) All raw armcrial bas inspection r.porrs sbowiog compliance wirh tbe spdikatimr
rquirerncnrs

~~~uti~~mtiti ti~~fortitition ofti~~a~bh

(8) Tba facitiry conforms co .U appticalie cafcry, bcalrh, and cnvirorrmcnca!regufarimra,and
permnrnclanc! pm@rresale inplaceroassrrre contimredc.cmcplialrcc.

19
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(9) Mainunancc and repair facilirk d trained peraomael to adq.tely maintain Lbe
prncbrctinnauf inrpccdnn quipment m wailabk. AU aprxial tonls and quip.cn: fnr cdibrafinn,
maintenance, madhspecrion operations are available.

(10) Where appli.bk, SK plans per hfIbQ.P858A, capabfity atudks, and available
hti~&m~k *bkfamticw atti Br~mtin& AUplarmrd8FC
Wiube in place dining m data collection.

(11) 8nftwam dredy 8mociard with produdon quipmcn~ can-n! systems, mamial

●
-g quipmen~ etc., that influences pmductiorr tarts Wiuhave pared acceptance rquiremenu

P. ~ ~~tim and bS in plac.c dining m data collection.

c. Teat Readinm Meeting.

Afierappmvrd Oftbe Emonsrmtion Test Plan by tbe Government and before start of @c
System Demonsa—ation Test, the contractor wnvenes a US! redness review meeting at &,
production faciity. Tbe purpose will be to review tbc prerequisites and ro ensure compatibility and
underamnding OfrJILcstrq *Ofs aet fonb in tbc apprnvcd test pladpxwxdures. Tba
Government will be nndkl a minimum of 10 days before cxmduct of tbc review tn enable
appqxiarc representation. The resuks of tbc test rcadinus review will b doumre.nrr.dand made
availabk @the Govc-ntpAm. totbeatmoftba test.

d. Demouabatian Teat.

Tbc Ikmnn9mtion Test is canducud in accomla.arx witi the apprnved Dcmnmuation Tes
Plan. The test u’ifl exnmenc.e after production criccria of pa. S.3.3.8 b (2) have teen met.

e. Materiaf.

AJ.lacccptcd pa.rtsand matmiabwiIlbc Production items capablcoftciigtias panofrhe
,pmductinn quantity.

f. bum.

w umcing of operation, when nquircd, will be 8s dailned in rbe approved Wnomnation Test
man.

~ Reject Race.

Rc@t m apccified in tbc SOW/contract wiu be rpecifiuf in rbe Demonstration Tcsa Pfan ~ a

= mm.

b. Data COlfqetion.

(1) Personnel. ~ta collection will tc pefiorqed by rbe contxector.

~) ~W. h I=UkS Of W USS d il15pdOIIS pCfiOrUiedin acamfance wirb appkabk
Spccifirationr will be tabulated aod iocluded in tbr, test repro.

●
(3) Data CnUectiOn Pfan. Tba DTP wifl state that data dkction and andyais will be

pmfnrrned in aaa&nce wirb &rpendix B.
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i. Test Failure.

In rbe event of failure rn meet tbe r-quimrnenrs of rbc DTS a ccirmcrion plan will be pmpsrcd
dcrining rlre problem am-as, prqmsed corrective actions, and procedures m demorrstm~ *
effsctivencss of rbc ~rre.ctive. actions Implemcnrstion of tbc plan will be conringcrn upnn
appr-c.vrdof tbe Govemrnenr.

j. Test Tiie.

Utigti@titi _kwnWin A_ A,=ti-=&titi Sfd

(1) Scbednfcd opemting houm determination.

Tbe demonstration test wiIl be conducted on a 1-8-5 (or 8s otbe- spec.ifisd) s.bifI
●

basis.

Scheduled =nrkirrg bow pcr sbifr = 8 bows (or as otberwitc specified).

Assumed dcwn time (minimum) per sbii . 1 hour (or as orbr.rwise spccificd).
Eramplss of astumed down rims “mluds lunch, breaks, srart-up%lerurup, scheduled
pmvenrative rrrainrr,nrmcc,em.

Scbcdulcd opersting bcuns sre, tbcrcforc 7.W bows per shift (or as orberwisc spccificd).

A5sumc 21 (or as otberwisc sprcitird) working dsys per monrb.

ScItedulcd operating bows pcr monti available for production is

21 X 7.00X 1 or 147.0 km-s pcr rrsorrti(or ss otberwis.e specficd).

(2) Test Parametem. (see Appendix A, 2, for terminology and notation).

Co = Prndwrion capability rq.ircd . (qcdfy)

C, . Lower Capability Limit = (specify)

D . ~ - (C3kutsts)

Q - Pmduccr”s risk = (specify)

s - COnwmeFs risk o (sprcify)

R = production rate during rcsr = (spscify)

% = ~ = Cd@@ factor”= (calcufatc)

u = S}*m mean rime to repair = (specify based upon expcrimcc)

TO = Tesr she factor (from sppmpriatc rablc)

T = To. U =. Wwluluf dcmnncrmtion rest time - (cdculstc)

fl< = Critical vdus wbicb specilles crireria fnr rbe dcmnnsustion rest =
(from appropriate table) ●

Acceptable picccsprndwed during tesr robcsucccs@l. R . T . ~

21
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5.3.3.9 DEhfONSITtATfOX TEST

a. Rncedmm

(1) A% tbe Oovernmam bas dcrermincd tit tbe rquiremenu of 5.3.3.8 have been met, the
test wi13kc inidaced. ‘fbc faciicy d ba csm for rke rest pcrids dcrcrmined in para 5.3.3.8. Tbk
resrsbnukf bc c.anducredduring o-going production.

(2) Rcjc.ct rates arc obtained by dr.ccrmining rb. tncal number of parts / assemblies /
Wmpm=nc ~ at each work station and dividing cbis sum intn IAC coral number d
(-bb and nnmm~bk) rejsctcd items found. Rarcs ahnuld kc talc.laud for tie period of
rbe evaluation. Tbe tcrap rarecan be cxuacrcd by idcnu$ing the number of non-repairable parts /
ascmblies / components and dividing rbk sum by tie ural number of untis prncesscd. Work pieces
used to set-up an oparation@rocess will not be counted as rejccs or scrap. Thk tct-trp work piece
W Wan@ aw, bo=e~er, be minima.! and will bc rcricwtd by c!se Government prior rn tbe
ckmonsuarion rest

(3) Ihing chc DcnmrrscrmionTest. data will bc C02CC-A wiliiing rh. data sheers and
insxcuctions conraincd in Appendix B for each opcrarion / pvcccss. Data wi!l k colicctcc! fnr each
opcrationkub-systcm in W pmccss for tbe scbdulcd & =ossL-Yion .KS: time.

b. Conditions.

(1) Xotificarion of syatcm readiness will have bean rccciwd by :!I. Go\cnrmem.

(2) Reqscrationaf Tesr Review by rhc f.%v.mmmm will ha\ec bees comhcicd.

(3) SMfi Schcdul.: (specify)

(4) Product prnduccd during &c demonstration u-at must amply with all req.iremcna and
quality assuranca previsions staccd in Iaccscapplicable TOP in the mm-act at cha tinrc of chc DT.
Units prodwcd sill kc inspected in accordance with approvad inspection aysccm rcquit-emems
(QA/QC) to Verify tbe prcduct is acceptable.

(5) Details will kc provided in ah DTP of hnw the scparacc parts of tic line will be opcr&d
and scbutukd to fulfill rhc rcquircmcnrs of tic Dcnsonscrmion Test. Dctaik of how che material
handling quipmcnt will be tested (operamd) will ako ba desccibcd in tic DTP.

(6) A DTP will be prepared based upon tii document, ?4fH-fDBK-792 (AR), and the
conccaa SCSWas applicable. Tbe plan will inclmfc a scbadule for tcsdng the varinus nperarins in
rke process. T& dcmnnstracion test will be performed in accob with the approved DTP.

c. participating Government Organizations

Tbc DT8 wifl identify atl pardcipacirrgGovernment organizations ond tilr role(s) in the prow
out effort.

5S.3. 10 Test Dara Evaluation.

%c Appendix A for daraanafysk discussion and rquircmenrs.
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5.3.3.11 REPORTK

a. Pmgrecs Repro.

Amnnthly ~rqnrtwillbc “~m(PifY). Testprogres should bawtih
tha mnnthfy raporl to ($pc.cify).

b. TesI Repnrt.

Acopyof tbatest r’qort. inchrdingbackrrp &ta, sbaUbaprcparuJutiMzingtbeformat in 5.6
and folwardd m the fonowirrg Oovcrnmr.ntorgmdzatinrrs (List &ganizariorrs).

5.4 Dernonatration T&t Plan (DTP). .

5.4.1 Purpme.

The DTP provides a compmhendve dncumern describing dl of rhc planned activities and related
management contrnk for demnnstrating that tire faciiry will perform as rquired by the.DTS.

5.4.2 DTP Preparation, Cnordinadon and Apprcc?ch.

Tlra DTPwifl bcpaqmxJiraccdame wirh the DTS and rquiremarrts setforth in rhe pmje.c:
statmrrcrrtof work (SOW’). Tbo DTP is prepared by the facility c0ntre60r who dl corduct rba
DT. m -t Cinvernmerrtengincming center will coordinmc, as apprnpr’k, d. -C
each DTP. DTP format and contcm guid.ancc provided harcin k suuctrrred so that this handbnnk
may bc cited and cmly tba supplemental prnjcm specific &ta called for therein need bc provided.
See Appendix C for sample acquisition clautes aad documentation.

5.4.3 OTP Format and Content.

A basic forrnm for rha DTP is given balow. Addirionaf information on each area in the DIT is
given in subsequent paragraphs. l’bis DTP guidance abould & considered a baselina from which a
DTP tailored to a apccfic fafility project CM ha davelqd.

a.

b.

c.

d.

Cover Sheik

Prafacc.

Table of Contents

Part I, ~m Debugging.

(1) Objective.

(2) Pre-Teat Rquinxnmrrs.

(3) Nfanagemant.

(4) .%hcdulc.

(S) Dara CoIlcctiOn.

(6) 00v.rnm.nt Sqpm-r.
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(7) Station CcrtiIicaticm.

e. Pan II, Dmrmsaation TCSI.

(1)

(2)

(3)

(4)

(9

(6-)

(7)

(8)

(9)

(lo)

(11)

(12)

(13)

(14)

Objxrive.

Management.

Inspection.

c&nerd Test Description.

PrOccssDescription.

Equipment Maimcmllc.c Program.

Erwirnnmental flwrsiderations.

Schdulc and Builrhp”cun’e.

Ooveromem Supprm.

Pmnnoel Rquircmcnts

DT Dara Cdlccuon.

DT Evafuarion. “

Training Rquiremcnts.

Rcfmar’rs.

5.4.3.1 CQversheet.

h example,e.xccpt for rhe document title (i.e., usc DTP instead of DTS), is sbnwn in figure 5.

5.4.3.2 Preface.

Prnvide background information abnuf tbc project as follmw brief dercriprion of tbe facility
fXOjCCLtief rkscription of IbC test Aigbligtrting any significant aspccrs. pnim of cartact for
qkons concerning the resi plan, picrurc or ihstrmion of the item tilng ma&.

5.4.3.3 Table of Contents.

provide a tabIe of mnrents which should follow the basic format (paragnapb headings) shnwn in
5.4.3.

S.4.3.4 Fart I, System Debugging.

a. Objective.

Circ &e objective, e.g., wb.m wifl system debugging accomplish; covering three activities

● required ro prepare abe facilities, pemmmd, and quipmem for rim formal DT. This includes
exercising rhe quipment fnr tire puxposes of tnubfulrmting, checking tiltiaf operation, derecring
and eliminating early ti, and stabilizing quipmem performance.
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b. Pre-Test Requirements.

Cite 5.3.3.Sb os ccmditions which mtm ba ma before conclusion of the cystam debugging pbasc
andstartofrllede mmlshation resL

c. Management.

Ida@ by name, organizational tirks, and positions rhe individual having overaif respomibfity
and ~ individuals respomibIc for mapr firnction% Dcfioe rcspcctivc rcsp.amibilitics of cad
individual (e.g., planning, mpmvision of specific cspccw, kauaacc of directions).

d. Schedule.

Prepare a time sclwdufe for systcm debugging activities. .S@fy interim milcsumes for any
activitica rquiring in cxccss of ooe monti duration. Gnc master schedule ro include lwrh debug
am! DT is acceptable. Scc figure 6.

e. Data Conection.

Cita 5.3.3.Sa for dara to bc rccordr.din quipmcnt log tiks during the debug pbasc.

. f. Government Support.

(1) L& all Government organizations that wifl pardcipatc in tbc test and tbc corresponding
functions.

(2) fiSI all GFM/GFE rq.ir.d. Indicate rime frames in which GIW/GFE will be required.

(3) List all Government facilities or services that will bc required and when rhcy will bc
rquircd.

g. Station Certification.

Contractor will furnish sufficient rxidcncc m the Govcmmcn: ro tirtify tit all inspection
operations can reliably detect dcfcas spccificd in the approved inspection plan.

S.4.3.5 f?arl 1[, Demonstration Test.

a. Objectim.

Scam the objective of tbc Ml t. indudc itcm(s) m bc pmduccd, itcm apccification number (s),
and k. rquircd production rate. information should tc basuf on the Iausr known facility
rquircmenrs and any differcmca frnm corresponding data in the DTS shnuld be. fully explained.

b. Management.

(1) I&nrify by name, orgaoizarional rirk, and position, k individual having nverafl test
r~~~$V @ ~ ifi~~ -Able for ma.jnr functions of the test- Ekfine +tk
ICSFOUS~fiUCSof =cb i~~~~ (e.g.. ptining, supcfision of specific aspccu of the rcsr. ~
of dircaions, cvafuation of dara).
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(3 -=* or pmcedms by which arzomplkhmem of the test will be cmrtrolkd an
irlsura compliance Wirk rk. approval tear plan.

c. fnspction Rqkements

~tc .S@tIZICtOXiIKPCCtk pb!r -vd W tk &W.mUIKnL

d. General Teat ~ptiOO.

GIva a geaeral description of tha owerdl DT to irrdudc. aypa of test (mechanical rimcrioning,
inert productirm, live), duratioa of test. number of itams to be pmdwed, start-up and cbxlown
operations. overafl phibophy, rpecial conditions, @rstmints, and goveroiog docrmrentatiorr. ●

e. Process Description.

(1) Provida a aimp~ed flow process diagram indicating by number each step in tba
production process (iihrding, but not limited to, mamrfacnrriag, material banding, impccrion, aad

Stcllagc). sac figure 7.

(2) For each stap in ah. proccsa, pxovida a narrative &scr-iptimr which addmssm the
fouowing

— Ccmaracroroperation number (number should be wmsiazeot thrwghnut tha DTP).

– Operation description (iacludiog inspection).

– Equipment description (includa manufacturer arrdmodel).

— Irrsp40n rq.iremcms (include calibration).

— Certification rquirernents (matarial, parsorrrrcl,etc.) wbarc. applicable.

— ._cr rquircmenc (manual operariorrs).

— SpAal safety rq.irernens.

– Spcrh.1 enviro&rcntal controls (e.g., regulated tcmprati and humidity).

— Ckmtracror oparationa.1 pmccdura (rkfine dayahme~ hnud~, shirW&fi
rchcdold dawrrima for breaks, clezurup,set-up, lunch, etc.)

(3) A 511mmaq mati Spmadshcct $trcwklIX p.- turdinchadcd. Tb. fOrmatti be as
drown io figure 8.

(4) Equipment .Maintcnance Program.

— Dascribc tha overafl maiarrmmrccconcept t. iachrdc ma of altamale lines or
quiporenh periodic shutdown, repair io place, crc.

27
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F!GURE 8. EXAMPLE PROCESS SPREADSI+=
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— Identify by individual npcration cbc maincen~ effort to be performed on each
iccm of quipmam and asmciaced ccoti~ Include, as a minimum, cba folbmving

. preventive maintcnanca acbcduk.

● Manuals.

. Rccadskkunacntation required

● List make- tasks to ba dcmomud during tba CssL

(5) Envircmmcncal Cassideracions fist all pmcuaea, operations and quipment that are
affect.cd by anckr impact upon &scing environmental policies or regulations (including federal,
area, and IncaI). Cica applicable pdicykcgulmion in each imance.. Tbii shnuld no: ccincmdict or
rcplacc any applicabk projaa EnvircmmemalImpact Amccsment or Staccmenc,

f. Scbedufe and Build-up Curve.

(1) Sckedufe. Frcparc a cima schcdufe for all mapr activicics (including non-ccst activities
such as facificy awe-up and .Ansc-&wn, ccc.) required to accomplish the dcmonsxracion test.
Spc.Afy intqim milestones for any activities rquicing in excess of one mnmh duration. See figure 6
for a rccommcnduf format. Gne naasccrscbcduk co include bnth debug and DT is acceptable.

(2) Euifdup Curve. Pr@e a production bald-up cun’e showing production rata
acceleration from initial system scan-up through full rata and lhc dcmomcrmion tcsc. I&ntify
acscciad hardware requirements. F@n-a2, with bardwarc rquiremems added. would rcpresem a
buildup curve aufficicm for prov~: and production planning pta-peses.

g. Government Support.

(1) fist all Government organizations that will pacticipaca in the USI and the ca-rccponcling
functions.

(2) fiCI ail GFM/GFE required. .Sqxamtc GFM/GFE into cha required for preparation and
dml rquirsd for performance of cba cccl. Indicate time frames in which GFkf/GFE will bc
rquired.

(3) h afl Cinvernment facilicks or scwicca that will b rq.ired and when tiey will bc
rquired.

h. Personnel Requirements.

(1) List aoml number of pmmmcl rquimd for ~rformancc of the DT. Cattgoti by
funccinn (e.g., data collection. production inspcdion, maintcnancc, supervision).

(2) USI n.mbcr of pasnnnel rquircd for full-ccaf. production. Categorize by function (e.g.,
production, inspection. mainccnancc. aupcwision).

i. DT Dam Collection.

.%te tha, as a minimum, data collsccion will bc in accadanca with Appendix B.
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j. M Evacuation.

(2) * thaq ‘asa minimum, DT WOtUatiOllwifl be pClfOd in accordance wib Appendix
A. Idend@ and describe ony computer simulations, if used, to analp DT &r.a.

(3) Identify any prior testt or other information tit will assist in the evahmtinn of *
q*n@_ Capatity amfhx end item occcprance.

k. Training Requirements

kkn~ wrsonrrc] -g lW@WtWltS, if &Uly,direcdy anributable to DT. ~]~ OpCmtiOm
or functions arrd~pc of rraining rquircd.

1. Reports.

Smre that a Demnnsuation Tcsx Report (DTR) wifl be pm- and aubmirud tn tbc
Gove-m in ac.mrdance widI 5.6.

5.5 Demonstration Test (DT).

5.5.1 Pul-pme.

Prnv~t objectives are given in 4.3. T& DT phase is where data collection ta.kcaplace on
each npmmion in rbe manufacturing ~m or prams

5.5.2 DT Cnndrrctand Cnnrdination.

a. Parfo-ce.

The DT is performed by the facility contractor in accordance with tie Gnvernmem approved
DIT’ (see S.4 and A~ndix C).

b. NotKuation of Test.

Advance notice of test’daUS ad Icatiorrs wiIf LXfurokbed for Government wirmssing of the
M es specified in * facility conwact.

c. Govwmnent Wknessing of T-

Dl% wifl be monitored by drc cognizant Ciovcrnnrem engineering organization representatives
or such otbcr Government pemonnel 2s may be appropriate to the scope of the fadity project and
contract wrrns. Monitoring is for tie purpose of assrring conformity with he DTP and b

~ of he recorded w au.

The foflowing areas of speciaf consideration are highlighted to aid in he recording,
in~rpmtation and evaluation of DT data and facitity capability.
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a System venus Oparationa.

3Xring @c DT, apcdic data is rmflacud on each opcmtion in the manufacturing prnces% It
abmrfdbe emphasized that the operation muss bc mnrdng a: is fufl capabfiay &wing data cdlectinn
even if rhc overall aystcm cannot yet rarstainMI production. A helpful mk-of-drumb is hat data
dlection on operations within a manufacturing process abnuld rmt .2munence until the overall
qstcrn has achieved atabla pmducrion of at least S0% of its rquired rate. At rMsprcducdon kveL
~m debugging k easentidly conrpkrc and DIUly individual 0pCmtiOl15ahdd be capable of
-g at fuU mea. Raw material or parts nray be %ankd at aucb operations to pcnnit ‘ibcm m
ma at higher rams than the ayrtcmmay ba capable of for dre dara collection dmc period. If at any
drnc prior m the DT it k.mncs evident that initial objccrivies cannot ba ac~eved, the contractor
abould prnp@ revised objutiwa and DT paramctcn for Government approvaf.

b. Triaf DT Run.

After tbc test readincaa meeting (sea 5.3.3.SC) establishes that die DT pbasc of prove out may
cornmcoce, a short trial mn wculd bc helpful tn give bands on experience tn data wflecrom.
UMJM@m,CU.. titb actual DT actitiries. d.ecurnenration. em.. prior to arart of the formal us
@d

c. Pmviining.

Before cormruncing with dara collection on mry operation. in addition m acuiring rbx rhe
operation has almwn a basic ca+rabIlity tn mn at rate, rhc contracrnr ahmald rd.w ascure rhm
ticient rnatcrial (e.g., raw marerial. pars, quipment cpams. etc.) necesary ro cmduct tires
are available.

d. nticet-iaf Hamffing.

Material handling quipmcnt is nornrdfy evaluated based on is ability to cupport dependent
quipnrcm under ccaL Hnwaver, material handling quipmern alao commonly irrwrpnratcs buffem

“ or banka into the pmccaa. Tba status of such buffers must be monirnrcd during DT of any
dcpendcm quipment and inchxlcd in auhaquem analysis of production capability.

e. Pfant SrIpporI EqripmmrL

A facilities’ production capability dcpcndr no: only on the manufacturing quipment but may he
limited by plant suppra quipment such as air, warcr. scam, pnllution abatement quipmcnt, eta.
Tha status of aucb quipnrcnt abould be rnnnitorcd during the DT and included in aubtqucm
evaluation of production cqiabtity.

f. .%ftwam.

Pmrfucdon facilities am incorporating incrc&ng amounts of production quipmcm, control
SYSICUS.~ info~tiOn SPHB w~cb rely on COfIWMEco perform proprly. %ftwa.rc is rsatcdin
rxmjunction with its a.sse,iatcd quipment &ring the DT through in affect on quipnw.nt
pcrfornlancc.

g. Product Considcra:iona.

(1) Pmducr Evafnatiorr Specifkwiona. .TmmtionaCAMIoccur wbcrc end itcm apccifications
may not adquarcly rdrcas product acccptabtity at interim aaagcain a production proccsa. Tbii is
~i* W in ha case of cendnuous chcmicaf pmCCSSCS In such cases, apeciaf product
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evaluation apccifications (PES) sboufd bc prcpamd tn address product acccprabfiry at specified
poinrain tbaoveraU pmductpmcc This aUowsthc pmccssrn babmkcn&wninrn snrafker
mndufes for rhc DT.

(2) Special TCSLL Pmduci acceprabikiryarrd production rare may depend on tbe rcsuls of
faborarory rests or bafliadc rcsrsperfomscd during p~tion or afrcrwards. In such carca, amafpis
of DT rcsuha abnufd rake chcsc factors inro CCUWnL

h. SWistical Procccs Cmrtrol (WC).

SK is bcrxnning incraaaingly prevalent in pmducrion f~ilirics. If SPC is ro bc employed on an
opccation during production, &en SPC shnukf kc an inlcgral ~ of sysum dcbuggicrg. SK pmuss

=Pbiiry sordi=, *ng tirh mot csusc adysis, mmxcmcquencc amfysia, crc., win bc
cxrremcly valuable during syatcm debugging. M SC plan in accordance with comma
requircmenrs stemming frnm MILQ98SSA should have baen prepared identifying pm lok.c
cnmmllcd, pammcr,cm and characrcrisdcs to bc monirorcd. Derails of capabWy atudict cnnducrcd
for each of clrc conrrollcd ~ tngerher wirb any other available SPC hismry for any pnxesses
sksoufdbc reviewed prior to conduct of rbc DT. AU pfanncd SF’Cabould be in piacc during DT
dara coflcccion and WC dara cdlccrcd dting DT will bc taken inro accam when fhc DT msulra
arc Cvafuarcd.

5.5.4 Repnrting.

Afrcr completion of DT, tic ccmtracror will anafpe rhe dara colfccred in accordance with
Appcnrfix B (as a minimum) and prepare a comprchensivc usc repon in accadancc wirh 5.6.

5.6 Demonstration Test Report (DTR).

5.6.1 Purpose.

Tbc DTR providts a record of DT reauha. icknriried dcficicncies, conclusions. and rccom-
mcncfatiorrsfor impm.vcmcrm and corrective actions, as applicable.

5.6.2 VTR Preparation, Coordination and Approval.

Tbe DTR wifl be pmpsrcd in accordance widI this bandtrcok and requirements set forrh in the
prnjcct SOW. Tba DTR is prepared by the faciliry conrmcrnr who conducted tie DT. The
cognizant Govemmcnt errginecringcenter wifl raordinatc, as appmpriacc, and apprnve each DTR.
DTR format and conrem guidance provided herein k auwccuredro that rbii Irandbeok may bc cited
and only rise supplemental pmjcct spxific data cakkcdfor rherein need bc provided. .5x Appendix
C for sampk acquisition cfauses and docummrtarion.

5.6.3 DTR Format and Content.

A &dc format for tic DTR is given bCIOW. AMc&d info_tiOn on -b mm in rbe DTR ~
given in subsequent paragraphs. This DTR grridanccshould ba ccmsidcred a basehne fmm which a
preparer can davclnp a DTR railomd co a rpccitic faciliry projecr.

a. COvcr ShceL
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b. Table of thncanca.

c. Inuoduc.tion.

d summary.

e. Objective.

f. Rquiremcnts

●
g. Process Description.

b. Summary of System Debug Testing.

i. Demonstration Tect.

j. Conclusions.

k. Rccancnemiations.

1. Appcndiacs (Dau and alld)5CS, as ‘applicable).

.5.6.3.1 Cover Sheet.

Tba DTR cover sheet, except for rhedocument title. should ccmrain the same basic info:=a:iox
as chatof the D13 and DTP (ccc figure 5).

5.6.3.2 Table of ConIenCs.

Provide a cable of conccncs which follows the. format (paragraph headings) shown in S.6.3.

5.6.3.3 Introduction.

a. Briefly discuss Use facility project objective and background to familiarize a mark witi the
projecc.

b. Briefly discuss tie prow-nut period. Thk should be an owrall chronology of the period
from &bugging shrmrghtie dcmonswation test.

c. Briefly describe or idcncify dre manufacturing process.

5.6.3.4 Summary.

Brie21ysummarize the rcsuhs of the chwrscntion :CS m include production capability. RAM
characccristics. and prc.rhm quality for =ch opccmion in the manufacturing Pro=es. A we
format co organizs the data for summarizing che results is given in figure 9. This form ahoufd b
included in the .summa~.

5.6.3.5 Objective.

● .Ssatcthe overall objccti~.e of rhe DT. It shmrld be the same as given in tie DTP. but if facility
project rq.irements have changed since Ore DTP approvaf, the Iausc information sbuld bc
reflected in the DTR.
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S.6.3.6 Rcquirementa.

G:ve the wsr tima and quantirariveproduction t-areaand reject rates m be demonstrated fot cad
operation in& process HighlighI and explaio any deviations from& DTP.

S.6.3.7 Roces$ Deacriptiors.

Cita rhe process description information included in rba DTP. Highlight and explain any
changes fmm the DIT.

5.6.3.8 Summary of System Debugging.

Prwida a brief chronology of tba ~nem dchrgging so include any significant problcnsa
encountcrad, corrective actions, quiprstcnt nacdifications, and a summary of rate and quahy Level
buildup armincd during debug.

5.6.3.9 Lkmorutration Teat.

provide rbc following information on tbc DE

a.

b.

. c.

d.

e.

f.

FWvide a brief test description rhat includes all pertinent asm-nprions, definitions. and
facrom which influence the data. Higbligbt and explain any areas which differ from :lx
DTP.

Ccscribc how production. quti]ty and downtime’ (or failure) dara was collecrcd and
analped. CiIC the DTP, where appkabla, and fully explain any aupplememai &ta and
adysea involved. Dou’mime (or failure) codes sbnuld be summarized as in figure IO.

Tabulate srasisdc$ asu.i rncnmpute quantitative pmrfucrion rares. RAM. and qualiryresults
for each qscmrion. Resuhs for eveq’ nperafion rested should be shows. F@me 11 is
reprrsnrative of how ahis data should ha presented. Additional information wncmning
data an@is is given in Appendix B.

Rovide a detailed Iisring of dnwntinrcs and a cfmvntimc arwlysis. see figure 12 for an
e=wle of b dowtimc andyais data should be prcwrtad.

Compurer aimulatiorrsapproved in the DTP may be used rn anal}ze DT dafa. If so, the
sirnulatiorishould be fully identiklklcscribed mrdthe resulrsprovided and discussed.

Ditcoss any aignificam quipment operating or product quality problems ncmrrring sharing
the DT along witi m.rrccth’eactions rakers.

S.6.3.10 tiCitiOUS.

IndicaIc w what dcgrac the sprem met tesaobjacrives.

5,6.3.11 Recommendations

Indicate if she production syrem is suitable for ongoing production. If tast objectives were no:
yet mm, provide reemrnerrdarions (actions and mars) for correcting problem areas

36

Downloaded from http://www.everyspec.com



MIi/HDBK-79’2 (AR)

FAILURE CODES – BODY LOADING

CODES ~Esc~p~o~ DEFINITIONS

100

101
102
103

200
201
202
203

210
211
212
215

300
301

302
303
304
305
306
307
308

400
401

402
403
404
405
406

UhTRAYiNG MACHINE

1.41SCEIJAIEOUS PROaLEM UNTRAYING
TRAY POSITION TRAY IMPROPERLY POSITIONED TO UNLOAD
TRAY OVERRUN TRAY HITS UMIT SWITCH AND MACHINE
INFEED JAM BOOY JAMS DURING UhTRAYiNG

CONZ SYNTRON

MISCZLIAYEOUS PROaLEM CONE CONVEYOR
Ei) RATE coN= SYNTRONFEECIRATEREQUIRES ADJUSTMENT
CONE 7Ji?NE0 OVER CONE OVERTURNED IN ~NTRON
CONF J~ CONE JAMS EXITING SYNTRON

POWDER FEEO SYSTEM

HUNG 8iiCK5 ?OWDER SiiCK5i HANGS UP WHIZ FEEOING
NO POWDE2 CONVEYOR ai?!NGS PALLET W/O POWOE!?
HUNG PALLm CONVEYOR SYSTE!.! JAMS WHEN CAUED FOR
MiScE~~ouS ?Roa~M ?owo~R co~oR SYSTEM

ASSEM9LY h.!!CH!tiE

MISCEIJANEOUS .PROaLEM SSEM3LY MAcHiN~
REJECT PART aOOY WI’LL NOT FIT ON NEST
OUT .i4M aODY & NEST ASSEM3Y JAM ON 0Ul_FEEi3
aODY JAM 80D!ES J~ E~R~NG ~~a~y ~~t’.+NE .
NF~ J~ NEST NOT AVAIIA3E FOR PSSEM3LY
NO aODY aooy NOT AVAUBLE FOR AssEMaLy
LIMIT SWiTCFi SWITCH RZQUIRES ADJUSTMENT OR RE!%4CEMENT

MACHINE OPERATIONAL
LEAo CUP LEAD CUP F&i&i OUT OF aOOY & CAUSES !-W4GUP

PiIL& PRESS

MISCEIJJWEOUS ?ROEtEh4 ?ELIH PRESS
PART IN PU?WI 800Y STICKS IN PUNCH AFIER CONSOLIDATING

POWDER
UPPER CA! AM UPPER PUNCH ‘FM-S TO SZAT OVER aOOY
HIGH PUNCY PUNCH FAK3 TO RMIRN TO NORMAL POSITION
NO 800Y 8CY3Y MISSING FROM NEST
NO NEST NEST MISSING FROM 800Y
INFEED JAM aOOY ASSEMaL!ES JAM ENTERING PRESS

FiGURE 10. EXAMPLE FAILURE CODE SHEET
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DOWNTIMEANALYSIS OF BODY LOADING SYSTEM ●

STATIOWCODE FREQUENCY TOTALTIME AVERAGE TIME

BODY

o

101

200

210

211

212

215

302

303

304

307

308

LOADING STATiON 2

NONCODED FAILURES

TRAY PosmoN

CONE COhWOR-MISC PROBLE

HUNG BUCKEi

NO POWDER

HUNG PALLET

POWDER CONVEYOR

OUT JAM

BODY JAM

NEST JAM

LIMIT SWITCH

LEAD CUP

197

1

1

2.

6

16

2

2

1

1

3

10

2

392.417

2.500

3.067

10.983

18.433

65.783

5.000

5.667

.500

.650

4.383

4.767

.717

1.992

2.500

3.067

5.492

3.072

4.111

2.500 “

2.833

.500

.650

1.461

.477

.358

RGURE 12. EXAMPLE DOWNTIME ANALYSIS
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5.6.3.12 Appendices

Appendices should be used to preaem mw data, qualiry control &h, amlyses, simulation
reds, and other auppodng dam or amlyscs, as applicable. This suppmaing data should ba crmss
referenced 10 a$aociatcd pamgraphs in rbe DTR.

D

::;
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.

,

,, ,/:
,7
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B
.,
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6. NOTES.

6.1 Intended Use.

This bandbnnk anti requirements and gwidarrce for rbe application of prove-out rn ti
esrablishmem or modernization of i4rrrryMarcriel Command production facilities. Because of rhe
wide range in scnpc and complexity of facilify projecrs, Ureguidance carlained in ibis handlwok is
inrendcd m help uses develop prove-out prograrm railored ro specific projects.

6.2 Subject Term (Key Word) Lsting.

— Demonstration TCS

— Mainrainabilily

— Rove-Out

— Ourlliry/Usurance

— Reliability

— Turnkey Faciliry

●
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APPENDIX A

STATISTICAL MIXHODOLOGY

1. Geneml

2. Terminology and Notation ●
a. C = Pro&crion Cupubiliry, dcfmed aschecxpccwd number of acceptable mica pmduccd pcr

bnur of Aedufed spcm opr,caringrinra.

Co = Rnckrccion capbiicy required

b. A = S%. Avirifabifiry,dclicrcd as ha expect.cd propenion of asbdukd ~~m operating
ciIIrcrhattbesysteHl ucrrmUyprodWU.

c. P - Prucesr Avemge, dafmcd as rhc expcccedprofrorrion of acceptable units prnduced during
any inrerval of acrccofsysrcm operating *.

e. D = CIICO = Discrimimzrion Rmio, amcdsaxco ftbedcgrcc rnwbich itisdc$iredtc.
discricninare bccwcr,n acccpcable d una@xptabIc rystann. Tbe clmcr D is m 1, rhc grcaccr rba
dxrbinarinn. Tcstrirne inmasesascba dism%hatimr ratio increases. See &rp A, 6. f., fnr a
fUt7hCrdiSCX&OCJOf thk poioL

f. Q = Prnbabilicy of rejecting a sysc.amwhen it is capable of producimg at or bctccr rlranchc
Cnnbhtion rq uirmnem; i.e., when C.= Cm This quanrily rcflecrs Iha risk co Cbaconcraccor of
having adquarc systems rcjcctcd.

8. B - *biiV Of -p*g a $ytcm ~hcn it is only capabla of prc-duchg at or Mow the
Iowcr capabticy licni~ i.e., whan C s Cl. Tlb qu@y rcfkcrs rba rink co clre govmuncnt of
q~g $y5ccCrc5rhm are Considcmd inadcquma.

b. T - SCfrcakfcdSysrem Tesr l%rre,dcfin.xl as tie length of chc test, and which .zclurks
. .

admmramriv.c &wmima. i.e., lunch, break, ccc., and Iogirdc dowmintc, i.e. waiting fnr parts, etc.

T. = .$chedrlcd sysccmoperating drna avaifabk j%rrnnmb.

TG. Minimum usccimc=f/. To.
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i. II = CapabiIiryFa.caor E $

bl-erponding m co define fro = ~

Gmqmding to C, define f’fl = ~

j. U . Upper &und on $smm hfe@r-Tii-TbReF@ (MlT7f), dmcnnincd kom cxpexieraw with

●
the prcrem systemor simifms ayaums. See App A, 6a(3).

k. ~ = Criricaf Ca#rili& Vufru, SF-X”fiasb paar / fail critcfi for b daoaonatmtiorrtest aD6
k sekzred fmm rhe apprnprime table or cafculatcd.

3. The Production Process Model

Tbc model ccmsidered in b ckvelopmem of the amtiarica.1approach for DT is that of a

P@ctimr P’CCCSS(~ -m) which _ u~m bob g~ WXJb~ (i.e.. a=p~bk ~
unac.xptabk), ala rata, R, fxr hour of acrual ayatcm operating time. P is rbe expected proportion
of unis produced by the prcbxss which arc acc.qxabk or &cd units. Hence, rbe me at u,bicb
good unia arc prodwxd is proviaicd by tha prcduct P.R. During tie course of the operation.
quipmcnf Wmprising k prWXss w Cxpanerrcc sqpages bccauac of rnccbankal failures.
.%breqrem to repair, rbc pmductioo process reaumaaoperation, manufacturing unirs at rbe rar.cR
Tba amount of timo required to per-formr-cpaimis rafemad to as active maintenance time. If Ibc
sptemrrrcan timetorcpair is6enotedby MTTR, andrhc- timcbawe.co failure by MTBF, .
then tbc fong nm propxrion of tha time tba production aysrem will bt opazmiag is Lbcavailability,
A, and ia given by

A=
( MTTfF*F~ ~

For be production process totaf schcdukd aystcm npmating rime is compriacd of bd actual
nperaling W anrl active maintenance time spent on repair% Tb.xcfnre. for a @en amount, T, of
scheduled qemMg time tha prnccss u ea’pccti to bavc actual ofxratiog time @?en by A . T,
during whicbit iacxpe.cWl toproducc R .A. Tutiu. ofwMcb P. R. A.Tm axpcctcdtobe
~mbk. ~ ~ la~r exprasion u dividF6 by T, an expression for C, rbe cqxaerf number nf
~~bk us pmduccd per hour of acbdukd *m nperaring be, results. That ia,

C= P.A. R

nr

Tba pmcear pamnrr,terC, modellcrl in this way, u rhc pr-imatyParamater of imcrcar for Lhaprove
orn M. Hmvcver, tha hypoibcsis tes prncdum dkusstd later is awumurwl. for wnvankncc,
ar0un6 Il. the capability mtio. Inferences rdadreas concerning C will be equivalent to those
Concomiog n.
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4. tksumptiorts

In order to pmcccd frnm the rncdcl rn tlrc dcveloprnem of statistical infercnc.c pmcdurcs tbc
fokwing assumptions arc rqtrircd

a. Tbe production rare, R, is CQMLMr.For umst applications tbii rmumption is an idcalizdon,
since tberc will generally be come variabfity in the production rate. Howaver, rhc statistical
prncedurta discussed bcrcin, can be abown rn be imcnaitive (i.e., robuq m w Cbcaratisticd term)
with respect tn reasonable dcpararres from rhis assumption.

b. Tbc procesr is in aufficiem suristic.al centrol to assume ‘tit P u a con+nL 1: sboukl lx
nntcd that this dncs not mean &at tba actual propalion of good unirs “many period remains ●
constant, but only that tbc process average gnverning tbc random process generating gouf unbs
refi~ con5tanL As with the pruxding assumption tbe procedures are again robust wirb reqect
m reasonable dcparnrres. In botb cases, as wetl as for several of cbe acwrmprionswbicb follow, it
shoulcf &notcdrbat aUthati5needcd i5fortbc ~mprions, anritbemc&lrs awhnlc, to
rcmnnably apply only during tie execution of the dcmomtration tcsL

c. The distribution of times tctwccn failure is e.xpnnentinl with mean &noted by MTBF. If
the variance. of rhc timca between failure is denoted by a} . then beca~ of rhe e.zporrential
assumption,

rr]=(M7BF~
The exponential distribution k beco hkrnrically ahnwn to bc a rearonabk amrmprion for rime
bctw~rr failure disrriburiorrsof a widt variety of quipnrenL It is W: unreasonable m apply ir,
therefore, in Lbemockllcd procca$.

d Tba distribution of tirncs rn repair is cxpcmentid wilh mean cfcrrntcdby !vfTIR. If rk
variance of the rime to repair is dcrrntd by a; . then

In practice &. Iog-nommf disrrilwticm is often ass+mcd for time to repair. For a log-nnrrrrd
distribution witlr mean given by MITR it can be shnum that

For production proccsscs. especially at rha point in time wbcn prove-out procedures are to apply,
cuch a cnnsmnt will generally not be knnwn. Assuming an cxprmentiaf distribution on rbe times to
repair is cqrivalenr ro acwming tha COmtamis qua! w 1. Sensitivity te.srsccmciuctcd &ring the
dcvelqrment of the starisricalprocedures have sbnrunthat the pmcedurcs m-crobust in rbii rccpx

c. nra dcmnmtration tcsrs will ba ~fficienrly Inng m tit the randnm prwcsscs govenring
failure and repair will have rr.sukcd in a steady-state avaifablliry, A, for rbc production pro.zas
This assumption is only neceasaq, if tbc dcrrronstrationtear prtxedurc rquirca &at all quipmem
iniriafly be in an. operable amta ancl buffers Lrcrwccnopcrariom bc redcd, ralhcr rban having
acbievuf aorrrcsrearly-srarclevel prior tn rhc acartof Ibc cm tbrougb npcrarion of be pmccas. ●
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5. The Hypothesis Test Methodology

Theapproxb is bascdon astraisicalt cstofthc h~ptitia~tieme~tifiVmboof&
sysrem. 11, isgrcatar rhanorqualto~ ,wbcrc

II.%

and C. P. A. R,asmo&Ikdahve. Ifatest ofrlwayrtcm ismnfortcsttima, T,and N,the

number of acceptabk mrirspduced, u obsetvcd, then it can be sbowo rbal the quanrityfl ==~,

*
IObCIXd XhteSS&ti$IiC, iSapprO~tdy rmrrrdyrfisxriburcr lwithmean, n,amivariamed
given by the following expression:

In fact, it can be shown rhatas T inmcaacs inrk!ink]y, rhe dirfribution of the quantiry.

1“1—.FTn”
0

approaches that of a rmmmldistribution wirb mean Oand variance qual ro 1.

Ii can lx i%nber shown that under reasonable comtrainrs on rhe rdauonalips berwcco the
pararneterrof tha OrO&l,

llerefore, defina: U~ = 2U (1 - 11)1’Fwhere U is rlreupper bound on rhe system MITR.

The above. As provide &z framework upon which the hypmkrcsis test pmr,.cdme can be
&v.dopd witi rpecifid INS, Q m nO WI B at nl (ITId$ ). COmider the fOIlowing usr
acceptance prmcedm

Accepti if
[1

> * ‘%lal@rl)
*% ~~

Rejecc if otberwisc

where Z, for O < y < 1 dr,norcsthe 103Y rA pcrccnrile of tie standmd normal dkrribmion; i.e. b
normal dhriburion w“rh mean quaf to O and variance qual to 1. (Table Vf pmvirfcs conrmmrfy
required values of 27 ). For T $ufticiemly large, the probability of rejection for II = ~ under rhe
above proccriure is km than or qual to Q , and the probabitiry of accepw for 11 E 111ir less

●
than or qual top. The minimum required value of T, dr,rroredT- , can be shnum to be:

(

a. z,.~+z,-.’~

-1

Vmufmo) 2
‘a = (no-n,y

‘%
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and rbcrcforc

(1) T&=u.T~

(2)
To - z (l-n,) n?

I I

~,-, ~ *,-e ~ 2
~ - n,)’ -

~ above awqmncc p21xc&rc is %ti*t to

UA)A-P&ifli=&>~-Z1-a~

Let L “%- Z,-.* or
.

AccePcifli>~
(4)

R@t: if orberwiae

. n, tirh xificd risk kvdr aTbemfOm, i21order to K tbt, h}ptba tit n = ~ w,= n
and B, dctirminc Tti using (1) and (2) atovc, and use tbe acccpr&ce pr&edure (4) with ~
derarrnincd kom (3). Tbe requiredsmtisrid restprocedureis thenestablkbcd.

Tba naxrseaion of this Appendix d%u$scs the esmbliabrncnt of a apecitic dcmomua&m rearfnr

a~va~ttixti~ercm l%eowall~roachiatoesrablisb atesi time and
~~ cri~a a: tbe p kvd, bM employ * b~wtbesk rest al rbc OFCmtinn kwl
prnvidcd rbc test paranrcrers at tba operation kvel do notdifferaubstantidlyfmm tbc ~m kvel

_@% ~ ~ ~~~ ~ ~ next salon. If tbcrc is a sbarantial difference for particular
qerarkms, tbcn new minimum reaI times ador test crireria arc csrablisbcd for just those
operation% Rejection of any operation based on he test d iodicarc tAat tbe operation && not
have rha pruioction capabtiry ncceaswy m. support tbe syatcm level r’t@RrMrIL In tucb cases
~ch’e action must ba ~ by tbc c.znwaccorin the MR.
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. .

6. Establishing the Demonstration Test

a. To establish a sicmorrsrratinntast rime for a particular production facility, or portion hereof,
values of rbc test paramr,tarxC@ Cl, a, ~, R, and U, dcfmrd in ha precding acctinn, must be
specirid Itiarquircd rhataanuncl and compkrc rationak beuscdtocstabkhtbe vahrcs
specified for those pammxsxrs in the DTS andkr DTP. This raaionak aboukd incfusk as a
nrinimunx

(1) A &u.rmination of an bourky production capabtiry. Co, for sha system, or porlicm
rkm’urf, Oxmspn&g ro rba owrdl facifiry faroducrion re@-cmenL The dcmorratrarinn
tcstwifl bavctbe prnpertyrhaLifthc ayatembaa aprnduction capabtityat Icasrasgcadat
CO, itwillhave abighprobabtiry(l - a ) of passing the USL A proper cktcrrnioation of
Co for a given prxducrion rare requirement emits m accurarc specification of acbcdukd
sytem npcrating time F month. A facility rate rquiremem may typicafly be ataf.edin a
manner aimifar to tbc folkming

.

●

“N acccpcablc unirapcr naonrhon an XlY/z b~”

(NOTE X is tk n.mbcr of titfrs pm &y, Y ia & number of Imumper shift. and Z k sbc
number of&p pcr week).

The X/Y/z potion of this rquirenrent provides kirtlcinformation relative tn the amnum of
schxcfuk.d aysr.emoperating time pcr monrh. In fact it prnvisk.s only an upper kirniL Fnr
iuarance, if XIYiZ is 3i2J5,then it can be concluded that achrdukrl ayaum npcming tima
pe:month must balessrhanorqualto 21x3x 8= SWtrouq i.e., tbcprnduct oftha
number of days per month (NOTE for Z -5, thii ix usually taken to bc 21; fna Z -7 tbc
vahreia30)t imearbcm srnLwof,ahMtaper daytimex rberamnbcr of bourspcrti Tbe
actraalamount of scbcdulcd ayatsm operating rinse per month muar take into conddara!inn
periods of sch@lrd downtime, such ax breakx, kurchea, scbxdukd mairarcraancc,set-up or
~w *, d m on. lb best -Jay tn illustrate rhc proper skcterminationof acbcdukcd
system Operating tima per morarl, to be denoted herein S T. . .is via an example. Slrppaw
for a given ammunition prncluctionfacility tie fOUowingrquiremcnt is prmidcd

120,@l arxxprabkcrounds per rnnnrh on a 3/85 baais.

The foIlowing addirionaf information k ah available.

i. A 30 nrinutc lunch break and two 15 minmc. breab arc =hcdulcd for each aktifL

ii. At Iltc,beginniargof each abift a 30 rninutc act-up period k rquircd

“ti. At rbc beginning of the dirsl shift each &y rbera wilk be 1 hour of prevcnrivc
maintenance.

Schedukd sptcm cqxraring time pm mnrrtb, T. . is rftcrr:

T. = (Maximum abii hours PcssibIe per month) - (TowI monrhly loss duc m luncbcs and
brcaki) - (Total monrhfy dowotirna &a to act-ups) . (TOtaf mnnrbly clowntima duc m
dmdulrd preventive maintenance)
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=(21x 3x8)-(21x3x1)-(21x3x4$)-(21x1)

E(S04)- (d3)- (31.5)-(21)

= 3s8.5 Ircum

For tbic VChX of T. , the correct value of COis tin dccccmined as

co ~ ( 120,000) ( 120,0W )—.
r. ~

= 30S.9 acceptableurrittper bow of rddkd systemopcratiogdrnc.

Note bow this compama to tbc value of 238.1 which would rccult bg incartcaly acxi@ng a
vahreofwtnTm. Similar rcatoning abnukf bc applied wbcn tbc r-quireurcm for
production rate is afatcd io other wqs. Of mapr imp.xtanca is the fact that the value of
sbedukd s+stem npcradng rime bc an accurate csdmatc of the axmicipatcd~stcm npcraxing
time over b pcrind for whlcb the rquirernecn ia atati, i.e.. monthly. weekly. daily. cu.

(2) A justification. p@aibfy reflecting -rrorcric wnaidcrariorrs, regarding selection of Lt.
Iiakkvel$oacd B, ar well as rhc Imccr capability level. C, (or. afrcrnmkly. tbc
discrimination ratio. D). Tire dcrnmmration tcac will have r2rcprcrpmy rhat. if tbc aptcm
has a production capability crnbatcr than C, . it wifl have a high probability ( 1-0 ) of
failing cbc ccxr.

(3) A justification for dm spcciiicd value of U, cbc upper bwad on tie cystcm MT2R. It ia
not ncccsaq chat chii value be ck5c to the true qstcm MITR, aimpfy grcatir tirlr a gocd
&al of aaaurarrcc. Since rquircd test rime will & directly pr-npertional w cbc specilicd
value of U. a reasonable upper bound should be aekmcd w avoid exccash-e cars axr.xialcd
with nvcr-wsring.

(4) & defined atic. R is the rata al which dw ~~m wNI prcdmx when acmafly
opccaring during the rcxt. The kcy words bcrc arc acwaffy d &ring. The former refem m
tie fact cbm R is the rate at which the ayawm will prnducc if dl npcm.tiona cxpcriencc. no
quiprrrcm failures, including rcjccis arrd/orscrap. It is quivalcm co the %@e rata’”of tba
ayatcm and is @cdy rciatcd w rbc cplc rawa of tba quipmcnt which comprise the ~m.
Tbc u-oralcfwfng refers to the fact rbat tn sm-ncdcgrcc R may be cnmrollabk and hence SC:
at a particular value to bc maintained throughout t& pcrikd of tbc dcrnonscration rcsr. U R
cam nut be adjusrcd, it is gcnerrdly.wnxidcrcd ro bc a known fixed vafua rcfkming rltc race at
which quipmcm will bc running during the tcxL In afl circumamnces R muxt bc grcacer
tbanorqual to Co. Inmoxtcasca R wiUbcaubswmiaUyg reatcrtbarrCo. bthcairuations
wbcn sysrcm uptime can be dcccrmincd. it “kpsiblc to obtain an catimatc of R by dividing
tbc cnmf number of uniKsprocaccd ( both acc-eptabk and unacceptabk ) by chc tntal qatem
Uptime.

b. ForrkspcciIicd vahrcaCo, C1. ra, ~, R,mxf U , the tabka in acction 9 of this ~odix ●
can be used to ~wrmine the rquircd spccm dccnomtr-ationtcct rime, T* , and cbc ccatcriterion,
I’fc. Fret. Irowcvcr. the vafuca, ~ and D gxt be calculated from

I

“n
.-

1
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(i) lb+
and

@) D+

The tables c.mmspond to different values for a and p. However, in -h case, o and ~ am qusl.
In developing rksc tables it was considered tit quiwafcm pmccccion m cbe “pmduccr” and

● “consume<’, in Cbiscase. the facility concraccor and the government. respectively, sbnuld srfficc for
b pm’pose of planning demnnssration wsts on production facilities. The tabk for Il. is oofy valid
fora. pandsfmufd not be used for otbcrcascs. IfrJercar%sr wislses tousc Otbcrvafues ofa
andor $, the formufas for T* and n. provided in the prcccding section of this %* can bs
used. The columns in the tables correspond tn different valuss of I’lo,the desired cadrility faccnr.
The rows correspond m differcm rafues of D, cbc discrimination ratio. By going to the row
c.xresponding to the value of D computsd abnve ( i.e.. tie smafksc tabled value of D greater rhan
&c computed D), and then gning over to chc column headed by the mmpurcd value of f$ . a vafuc
of To , tfrc test time factor. can be fnond. If there is ma column hcarfcd by flo . rhen linear
intscpolation betcvccn columns is accsptabk. Tbc apprcipriacc vafue for rfrcccst rime. T. can then
bs dcCsrmincd from:

TzTA=U. TO

EXAMPLE G,... she fouowing cmt pammeccr spccifica:ion, dctecmine the rquircd
dcmonscration tcsc time, Ta. and tcsl crircrinn, n. :

m
Fora=fl =.10, rable IIisuwd. @~ing&w mtiemw Wti D=.Wtimlumnti~
IT. = .80. a test time fscror of Tn . 280.3 is found. The ~hcdukd cfemcmstrmiontcsr cimc, T
should then be:

T a T&= U. Tn=. (0. S)x(28r3.3)=140.1S hm

●
Simila:ly. cable V is WA to find the valutx

n, = .761

so
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c. lb values T and ~ completely cpcc~ tbc aysrem level durronrrxation cesr that abdd be
Ccmducled fnrthegiven tcctparanrer.em. Tbeacvaks wouklbeprovitbjin beapppriare
pm’amh of the DIS anrflor DTP.

d Tbcne.xr atepiarAc ~ofastablkbing rkcrnarrk forcach operation intheq’ar.cm as
describd in aectimr5.4.3.5 ofthkbanrfkok. Dcr.ermkadon of the opcrationhdrinc kvel inpurs
to ti mauix rquircs a fhmwgh umfcrstanrfirrgof how upruedm operations musr perform in order
to compemate for losses dommwam. Fnr ccmqalexsystemr this makes mccamry tba pcrf—
of a mrmufacnrriragaystcm adysis. SUch anafy%s are often conducted usiog wmputcr aimulatknr
mcdck such as GENMOD, which rviflverify wbcthcr npcr-ation level perf~ panmcr.crs arc
arfqua~. To iflusrraccbow dir information is wad, .xmsirkr a rmnirmation of h ahnve exampla
where tkc syrcm is ampriccd of rive operations, with Operati.an #1, #4, and #5 performed by
aingk work ctationc (machines), operation #2 performed by rhr-ecmacbinea, and operation #3
performed by fnur macbinc% To achieve the rquiruj COoff tbc entire $ystcm, bigbcr capabilities
are rquircd for the upsmcam nperatiom. Based on a manufacturing ayszem analyak the amactar
provi~ tbc following information in b DTP for each operation:

If, fOranyoperarion, tbcrraacbine~valuc isksstbantbe~m~bymmti 20%ofrbc
difference bctwcerr ~ard~nrthemacbine Uismnrc lkanlo% greatr,r t,ba,ntbeayatcm U,rhc
fnrnrukfor T&and ~~tiWhxtion 5aWctib dmm~k Tti@~ti
IAatnpcrarion. W~_*oftiti _&@titiem_T&k*rti

tkasysLcm T~Thcrecanputedvr Juaof ~abould baurcdif itialcsatimti~m ~,
regaNncc3of tba mcompud T- In & above exampk, for opcr-ation #2, U=O.7S br% cxc.udr
tbeayatcm U= O.Sbrs. kymorcrhanlW and, for Operation #3, ~=0.667kb Umntba
sptem I’@ 0.8 ky more b 20% of the differcrrce bcrwcenl’@O.8 and ~ =0.761. Hcncc,
reamrputedvalucsofTAacd~ forthcsc opcra?ions(usingti~ D,a, and~vakrcsasintbc
system canputation) are for Opcr-ah #Z T*= 145:.57 tm. and ~ =0.835; and for Gpmtion
#3: Ta= 108.03 lam and ~c =0.633. Therefore, a alight incrcasc”in & rime is required fnr
Opcrmion#2 nrdincs. And modi6cd ~ Valrrc$apply to lmth Opcrarinrm

e. After pmpcrly assigning valuer m rha varinua parametcm rquircd and determining a vahrc of

-~%T=ra.-mm ~~enmpmpcrlyimprc: andurc T. Itmmtberemcmber-cd
that T, or is npcration kvel quivakn~ is drc —t of icbcdukd Operating rime rquircd 10
acbicvc tkc &aired d+zmnmrmticm level for tkc ayarcm, or nperaricm, rcrpectivdy. DOvmrimc &c

to acbdukd breaks. cct-ups, or preventive maintenance is not to be counced againcr T. On the
other band, bvmimc for correctkc maintcnarrce is counted .& a reaulq rhc number of abifra
rquird fnr ckmomtr-arion will ka ~ically greater than @c nvmbcr &tcrmined by simply dividing
T by 8. A aufficiem number of abifi mmt bc run to provirk the required scheduld operating time
LxaUirrgT.
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●

f. A point of clarification is rquirul conwning the fact that the tables from which To is
Ctcwmined reflect that To ckmascs ES ~ increases for a tixcd discrimination ratio, D. This
~ m ti WUWtititive, * higher vafucs of 110are assnciatd with higher dmnnmaation
levels for production capabtity and, bcnce, abwkf r-quirc lunger resr rimes. This is simply not
aruc. WIakin a given tabk. (i.e., for t%rcdrisk fcvek) the aim of To depends on h size of tb?
differerrcc bewcenno andl’I1wbichis rnbedetdedby tbetcst. Forarixcd DLhkrfiffcrcnce
increaws as~incraases. ady,rbe brgcrtbediffemnce m~~~-~ar~ W* .
rquircd for detection. For exampla, suppose D = 0.8; for m = 0.80 the vafue for Ifl k 111= 0.64
~tic&fem- m&&titi @ti&m-tion Kkm - IK1=O.16. Hffois~~
mm=0.9, hetiuefOr ~lknl=O.~d bMemmw&&titik~ - rf, .o.ls.
This increase from 0.16 to’ 0.18 in b difference to be detected arreapnnd$ to a consequent
dm-aaseinrquired testrime, asisrekwI inakarabks.

7. Statistical Test Procedure

For each operation in rkc system, a 6rmmmva tion test for test rime T = T* ( i.e. the T-
value for the.qm’ation which maybe different Lrantkc ~=m vakra) is ccmdumd During tie tcsr
tha production me R for -h macbinc in the operation will be as specified in the appxod DTP.
Data is dkctcd in acc@mce AbAppen&xBof thiibandbwk wdpmces%dto >iekifhe
information nrsesry m conduct the npcration fcvet rcafsof hprhe~s.

Canrinuing with the above example, tbe way in .hich tkc bypnthcsis test is conducted will be
ifhsmmd for opcmtion #5 a fo-. For tit npcration a test of 140 hours (140.16 rwndcd to
the nearcs integer nmnk of bwm) was conducted witi production mm R- 12S0 unifir. Dm’ing
ake test it k fwnd that 131ctotal number of unks (acceptable + reject) prduced is M = 146,8S6
unirs, pmrfuccd in 112 bwm of actual uptima. This implies tit the mrc R w actually 1311.2
urrhhr as qpxed to 12S0 miWtI?. The number of a@xprabk unis was fwnrf ro ba N =

.142,410. Tbereforc

ti =+. 142410
(1311 .2)(MOj

= .776
. .

and R > ~ = .761 He-, rbc opcrariorr% no: rejecud and no deficiency noted. Had tha h
been k tran ~, he operation =0ut6 have been rejccrcd and corrective action rquirui

8. Approximate Confiderm 3ntervaf Estimates

Prior to Ike acmaf running of * dcmommation q it can be claimed rkat the minimum
KIO(l+ )% lower confidence limit of prufuction capabtiry, C, witl be C, E D . Co for each
application of k b~tbcais teat procedure at wbatcver level, be it aysrcm or operation. After &c
rest is actuafly mn ad data colk.cted, a twtided 1~1-y)% confideacc inurval. [ CL , Cu ], ran
ba dctmnind for each opmrion”as follows

c’ =

and

N
T— - +s

c“ = + + 2,-;s
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where

s=
[, I

20(1 -A)(NtTy n
T

and

A=++

fliaanesdmale OfkfTTR Obtained fromrba cok.cted dstsorfrom past bisony, if&Iaisc@
ccmsidcrcrf adquatc m ccdrccatcMITR because of tired mrmbcr of atoppsges rrcmaflyoccurring
during tie r.cat. The cadmmc sbnuld be.corrrr.rvative( over-esrima= ). ●

To iIluarrdte agsin, cmsidcr the above example. Suppose tit in additionto rhc already
mentioned information, he. cdcctcd &is indhcd tbm rbe 2$ bcim-s of downrime (i.e. 140 -
112) resulted frnm repair nccdsd to restom”opmation #5 for a rnrsl 35 fsilures or ~. Tbi$
rcsuhs in an eadrnstc of MTTR:

ti.g = 0.8 bsa.

From rbe orber informstiom

and

A=+= l-~1311.2)(140) = O.g

s=
[J I

2)(0.8)(1 -0.SM14241@MOY m ~ 15.4 “tiK , ~r,
140

Therefore, rlw 90% cenfidcu inrmvsl for C. rhe production capsbitiry of opcratinn #S is:

CL = (14241W140) - (1.645)(15.4) = P91.9 unirs / h
Cu = (14241W140) + (1.S5)(15.4) = 10Q.5 units/ hr

No-m Z.= = l.d.$s

On Ihc basis of rhiadcmonacrarion rest, it can be alatcd rbat wirh W% confidcnc.e npcration #S
is capable of prducksg bcrwrm 991.9 snd 1042.5 uniLMMof rcbcdukd aysum opemdng rime.
Had tbc confidence intcrwal tun bdnw (or even prcdomirnsnrly below’.lhe l@Xl uniti required
of opcrarion #5 it would have been ciud as a dcticicrrt opmarion in rbe DTR.

9. Tables for To ,11<. snd Z,

The remaining pages of rhis appcndis prnvidc dsc tablas nccesssq to plsn and evshratc tie DT.
Use of rbeae tables is ss explained in Prrxxding ssaions of rhk sppendia snd rhc main bcdy of rbis

=P-

S3

●✎
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TABLE I

D

_
Ao
A2

A4

.46

.48
50

s
54

-56
s
.60
.62
-64
.66
.68
.70
.72
.74
.76
.78
.s0
.82
.84
.86
.88
.90
.92
.94
.%
.98

.60—
14.s
16.(1
I 7.6
I9.5
21.5
23.9
26.6
29.6
33. L
37.2
41.9
47.3
53.s
61.4
70.(,
81.7
9.$.3

112.3
i 33.7
161..!
,t)7.t,

2J7.4
316.7
41?I.3
.$7:.1
*3(,.()

I31 7./,
23(,(1.h

n,, . CAPABILI’IY FACI13R DESIRED

.6s—
13.2
14.s
16.()
17.7
I9.6
21.X
24.2
27.0
30.1
33.A
3h.()
.$3.()

70-
11.s
I 3.()
14.4
1s.9
I7.6
Iti.6
21.s
24.2
27.1
30.4
34.1
38.5

.!A,h : 43.7
55.7 ; 39.8
63.9 j .$7.2
73.9 ! 66.( I
so. I ~ 7(,.s

101.3 . %).2
I20.4 i107.1
14.$.1 . I2s.8
177.7 8 157.3
221.7 / I‘)s .’)
2X3.3 I 240.7
373.3 ~ 32h.2
f;~,]

I 449.()
7J2.(, I 649.1

1!(17.3 ~ 1017.()
20M.S

5349.3
~7,2,() \ 1s10.6

4074.s
21531 ..3 ; I,s,M]5.t) i 1627S.5

--.-..—— ..— — -—

.7s—
10.5
11.6
12.h
14.1
IS.(>
17.4
19.3
21.s
24.()
26.9
30.2
34.1
3s.()
44.()
50.3
5s.()
67. -!
74).()
93.7

] ]~,a

IM.<)
I 7().()
216.1
2%3.(>
3ss.s
555.5
M(,.5

1535.2
3a.M.h

13651A

-80—
9.1

10.(1
11.1
12.3
13.6
15.1
I6.s
1s.7
?().x
23.3
26.2
~1).5

33..!
38.()
J3.4
50.()
57.9
67.7
80.1
9.$,8

116.3
143:)
182.2
237.6
322.3
461.5
715.(,

I.2.s9..5
279s.7

11024.7

.85
7.6
h.a
().3

I0.3
11.5
12.7
14.1
1s.7
17.(,
19.(,
~~,()
2.!.8
2h.()
31.X
3(,. 3
.I1.7
-m.?
?(,.2
61,.2
7s.9
95.4

1I 7..5
147.9
1~)1.s
~5~,3

367.1

6 I .6
74.()
90.s

I I3.()
IJS.2
I03.5
2?1.7

5(, J.2 .111.7
<).\3.3 ! 70s.6

2 I59.9 I Is 19.6
A396.S I 5767. I—— . . _

6.(I :
(>.7
7.J
S.1
<)~

1(}..3
11..s
12.9
14.5 ‘
16.3
1s.-!
20.9
23.x I
27.3 !
31.5 ,
3(,.(, .
43.1
51.3:
62.() !
76.4 I
96.6 ! I

I26.4
173.6
256.()
424.()
874.2

2!WJ

.54

Downloaded from http://www.everyspec.com



X111-} II)}X-792 [Al?)

T.4BLE II

D

-
Ao
~~

.44

.46

.48
50
S2
54
S6
S8
.60
.62
.64
-66
.68
.70
.72
.74
.76
.78
-80
.82
34
.$6
-88
.90
.92
.94
.%
.98

H T3ME FACTORS r,,

L1-.lo p =.1O

II,, , CAPABIUTY FACXOR DESIRED

.60—
w
9.7

10.7
11.s
13.1
14.5
16.1
IA.()
20.1
22.6
25.2
28.7
3~.;

3-i.3
42.9
39,(,
57.9
(A.2
81.?
9’s.0

I20.2
150.2
192.4
25.4.0
349.3
507.s
W().2

1433.$
3249.()

13077.2

.6s—
$.()
8.8
9.7

I0.8
11.9
13.2
14.7
16.4
1s.3
20.5
23.1
26.1
29.6
33.s
3s.s
44.9
52.3
61 .s
73.2
As. 1

107.9
134.(>
172.1
226.7
311.(1
J51.(1

.70-
7.2
7.9
6 Ii
9.7

I().7
11.9
13.2
14.7
16.5
Iti..l
20.7
23.4
26.6
30.3
31.7
40. I
46.6
3J.8
65.()
7.$.2
95.(,

119.0
1s1.7
199.4

.75—
6.4
7.()
7.s
6.6
9.5

10.5
11.7
13.0
14.6
16.3
16.3
20.7
23.4
26.7
30.6
35.3
41.0
48.0
S6.9
6s.3
63.2

103.2
131.2
171.9
234.3
337.4
526.?
932.4

20$7.3
s291.5

.80-
5.5
6.1
6.7
7.4
$.3
9.2

10.2
11.3
12.7
14.2
15.9
17.9
20.3
23.1
26.-I
30.3
3s.2
41.1
4s.6
5X.2
70.6
ti?.~

1I().(>
144.3
195.7
2M).3
434.6
765.0

1699.8
669S.9

~

4.6

5.1
S.7
6.3
7.0
7.7
&6
9.6

10.7
11.9
13.1
1s.1
I 7.()
19.3
22.1
2S.3
29.3
34.1
.40.2
47.9
5s.0
71.4
w.9

116.5
156.9
223.0
342.7
S97.2

1311.s
5099.9

.90—
3.7
4.1
4.s
5.0
5.6
6.2
6.9
7.7
6.6
9.6

10.7
12.1
13.6
Is..l
17.6
2(L1
23.2
26.9
31.s
37.-1
44.9
54.9
!>S.6
8s.2

1i ?.5
165.0
2so.1
J2/i.6
922.9

3502.7

.9s-
2.6
2.9
3.3
3.6
4.1
4.5
S.o
5.6
4.?
7.()
7.8
&.&
9.9

11.2
12.7
14.4
16.6
19. I
22.2
26.2
31.1
37.6
46.4
S8.7
76.8

10s.4
1ss,s
2S7.S
531.(I

1901.s
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TABLE 111

TEST’ TIME FACTORS TO

D

_
.40
/0

.44

.46

.48
50
52
54
S6
58
.60
’62
.64
.66
.68
.70
.72
.74
.76
.78
-80
.82
.84
.86
-88
.90
.92
.94
.%
.98.

~

5.7
6.3
7.0
7.7
&5
9.s

10.5
11.8
13.1
14.7
16.6
16.s
21.3
2a.4
2$.0
32.4
37.s
44.5
s3.o
64.0
7s.s
9.s.1

12s.()
16S.9
2.2X.1
331.6
522.6
936.4

IL, CAPABILITY FAmOR DESIRED

2121.7 “
s5.lo:()

6..!
7.()
7.s
8.6
9.6

10.7
12:0
13.4
15.1
17.0
19.3
22.1
25.3
29.3
34.1 ,
.x).? :
47.s
57.6
70.s
*7.9

112.4
)Wl
203. I
~94.5

463.()
627.3

.70—
4.7
5.2
5.7
6.3
7.0
7.s
S.b
9.6

10.7
12.0
13.5
15.3
I 7.3
19.8
~~.~

26.2
30.s
35.s
~~.s

51.1
62.4
77.7
99.1

130.2
17$.1
257.S
403.4
71s.1

l&6&9 ; 16}6.1
74%.3 : 6256.6

.7s_
4.2
4.6
s. 1
S.6
6.2
6.9
7.6
8.5
9.s

10.7
12.0
} 3.s
1s.3
17.4
20.0
23.0
26.7
31.J
37.1
44.6
5J.3
67.1
h5.7

112.3
1s3.()
220.3
343.7

“60S.9
1363.1
S414.7

.80-
3.6
4.()
4.4
4.9
S.4
6.0
6.6
7.4
8.3
9,2

10.4
11.7
13.2
15.1
17.2
19.s
23.0
X).9
31.s
3.s.()
46. I
57.1
72.3
94.2

127.ti
IX3. I
2S3.8
499.6

1I 10.(!
4372.7

.8s—
3.()
3.3
3.7
4. I
4.s
S.o
S.6
6.2
7.()
7.S
8.7
9.s

11.1
12.6
14.4
16.5
19.1
22.3
26.3
31.3
37.9
46.6
sh.7
76.1

102.s
14.$.6
213.X
390.()
836.7 ;

.90—
2.4
2.7
3.0
3.3
3.6
4.1
4.5
5.0
5.6
6.3
7.0
7.9
&9

lo. I
11.s
13.1
1s.1
I 7.6
X).6
24,4
29,2
35.9
44.s
S7.6
76.8

107.s
163.3
279.9
602.7

3330.4 I 22s7.4

.9s_
1.7
I .9
2.1
2.3
2.6
2.9
3.3
;.7
4.1
3.6
5.1
5.7
6.5
7.3
S.3
9.4

I 0.s
I 2.5
I 4.s
17.1
20.3
24.b
30.3
38.3
50.1
6s.8

101.5
168.2
346.h

1241.8

so
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TABLE IV

.48
50
~~

54
56
58
.60
.62

.64

.66

.68

.7’0

.72

.74

.76

.78

.80

.82

.84

.86

.88

.90

.g~

“ .94
.%
.98—-

H TIME FACXO~ ~,,

a = 20 /3 -.20

II,, , CAPABILITY FAaOR DESIRED

.—
.60—

3.8
~.~
J.(,
5.1
.$.()
6.2
(>.t#
7.1
S.7
v. 7

10.9
12.4
14.1
10.1
IA.4
?1.4
24.9
29.3
3.s.()
@J
51.7
61.7
/i?.&

109.3
150.3
?Ih.s
34J.J
61 7.(1

I3’)s.2
.%27.7. . . .

.65—
3.4
3.8
~.~
4.6
5.1
5.7
6.3
7.()
7.9

$.8
().<)

11.2
1~.7

14.5
16.7
19.3
~~,~

26.5
31.s
37.4)
46.4
57.9
74.{)
<)7.(,

I .3.z,~t
19J.]
305.1
SJ5.2

I23 I .6
w-l I .2

.70—
3.1
3.4
3.s
4.2
4.6
5.1
5.7
6.3
7. I
7.9
8.9

Io. I
}1.4
13.()
14.9
I7.3
20.1
23.6
?s.()
33.7
41.1
~1.~
(,5.3
M.x

117.4
I69.7
20s .h
473.2

I(M)5.()
A?sa.b—-

.75

2.7
3.0
3.3
3.7
4.1
4.5
5.0
S.6
6.3
7.()
7.9
8.9

10.I
11.5
13.?
1s.2
I 7.6
20.7
24..5
~a).~
35.s
.I-I.4
56.5
74.()

I(MM
14s.2
22(,.5
401.3
S9S.3

3S68.2

~

2.:
2.6
2.9
3.2

3.(1
3.9
4.4
4.9
5.4
6.1
6.$
7.7
X.7
9.9

11.3
13.1
15.1
17.7
X).9
~fi,,)

30.4
37.6
47.(,
62.1
X4.2

I20.6
lh7.()
3y).~

731.5
2X8 1.6

.s5—
2 .()
~.~
2.’!
2.7
3.()
3.3
3.7
4. I
4.6
5. I
5.X
6.5
7.3
&3
9.5

10.9
I~.(,

14.7
I 7.3
X).(,
24.9
30.7
3&.7
50. I
67.5
95 .<)

147.5
257.()
564.5

2194.7

.90—
1.6
1.x
2.()
2.2
2.4
2.7
3.()
3.3
3.7
4.!
4.6
5.2
5.9
6.6
7.6
6.7

.1 0.()
11.6
I3.()
16.1
19.3
23.6
29.s
37.9
X I.(,
71.()

107.6
1.W.J
397.2

1507.a

.%_
1.1
1.3
1.4
1.6
I .7
I .9
2.2
2.4
2.7
3.0
3.4
3.s
4.3
4.s
5.5
6.2
7.1
8.2
9.6

11.3
I 3.4
16.2
20.0
2s.3
33.(I
4s.4
66.?

110.s
228.5
X16.3
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TABLE V

, !

.42

.44

.46
‘.48
, 50
~ 52
B S4

S6
-S8

; .60
.62
.64
.66

I .~

.70

~ .72

1

.74

.76

~;

[ .86
q .88

.90

.92

.94

.%

.98 _

CRITICAL V.ALUa II. I
Il., , CAPABIIJm FACTOR DESIRED I

..l(lo ~ .437

:::: I ::;:
.421) ~ ,~()~

.436 ~ .47X

.447 .ah7

.455 .40(,

.464 ..W).5
,J7~ ..$14
.4M) ,y~~

.4s7 .530

.$)5 .5M

.s02 .:40

.s10 : .s.$4

.s17 ..561

.B~J .s(,s

.531 .5 7(,

.s37 .Sh.l

.544 .590

.5so .5*)7

..5,$7 : .(>04

..%3 , .010”

..5(,9 .6 I 7

.571, ; .(,2.!

.582 ; .(,3°

.5X8 : .os 7

.s94 .043-. .. . . . .

.70_
.441
.453
.465
.377
..4s6
.41]~

.509

.519
,521)

.s3s

.547

.556
,5(,5
.s74

.7S I .S0 ! .8S

.4::,.:24,.373
..37 I .s86

.506 ] .s50 : .599

.51W ..%2 ! .612

.521] ,574 ; ,623

.541 .SM ! .635

.551 .5’)7 ; .6.X*

.s62 .607 ; .(,57
S72 .6 Is ; .667
..5$32 .62b ‘
.s<,,

.60!

.610

.(, 1h

.6(M)

.(,1.1
,(,Z ]

.(,y)

.(,3(,

.(> J-I
,(,5 I
.65A
.()(>5
.(,71
.6 74)
.(,86
.093.—

.6>2

.(,(,()

J,(,A
.(,75

.637

.047
,(,y(,

.()().$

.(,7J

.(A2

.(,9 1

.(,V4

.707

.715

.723
.(,s3 .731

.(+.7

.606

.7(L5

.71.1

.72.\

.73 I

.7. X)
7.:!s

.7:(,

. i(t.1

.771

.7 7*)
.73,s .7k7
.746 .7~)5
.)’S4 .s( )2
7(, 1 .Alo

.7(,iJ .s1s

.777 .Sy,

.7ha .X.34
.h42—-.743 , .792——- . . .. . .

.(, 77

T.90 .95

.632 .713 I

.645 .7261

.65S .737 !

.(,70 I .74s

.(A2 f .750

.093 , i(,~)

.704 .77A

.714 , .7s7

.72.1 ; .796
, .733 ~ ./’.OJ
; .7J3 ! Al?
i .752
I 7(,()
I 7(,9

.777

.7h5

.793

.s[)1

.hoh

.AI(,
i .x23
! .s30
‘ .S.W

.Aa>
. ,h~~

,tlf,()
.h(,7 .~)l~)
.h75 ,I)y,

; .xS.! I f)33
I .s91 , :)4 I----- -—

,~~()

.s2s

.s35

.842

.s49

.s5s

.862

.s68

.s 73

,ss I

.687

.X93

.<)()()
,<MM,

. .912
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APPENDIX B

DATARECORDING

AUTOMA’rEDAN&kS PROCEDURES

1. Gerteraf

This appendix prnvisfes a sfescription nf recommended daos collection and recoding pmcduma
applicable to rbc. conduct of a prove-out tknonsxarion test of rlie capabtiry of a prurlucrion
facifiry.

2. Purpose

Tba tic intent of the &ra collection and recording procdum described bcrcin is an

amua~fy amunt for ewry mirwrsof operation of every arariotimacbine being Moniroruf during
the cferrmnsuarion rest. ‘21ris&ra pmvitks a urrnplete and aacuratc record of every macbim’s
performance, so bat a precise asscsmant of production capabfiry wifl result fmm rbc analpis
Askfirionafly, rbe rccormrrenr!cddata recording format prbvirks a means of esrablisbing convenient
data Iiles for input tn auromatd analysis snftwarc for pmccssing of rlrc&ra required m prepare *.
DTR.

3. Dafa Cdfection Sheet

a. The reccmrnrcnsfcddata collection sbea to be urilizcd during rbe dsmonsrmion tear is
prnvkfcd in figure 13.

b. Instructions for rmmpferionof tfradara collection sheet are as follnv.w

Block hsrrmtiom

1 Enrer name of prnducrion facMy.

2 Rint or type &ra c.dlsctor”snama, leaving room for 9grraturc.

3 Enter timction or operation thatSk pmducrion swim performs Only nna

Statiomhachina per data sbaar.

4 Enrer page number and total number of pages fnr tire station,

s Enter aasigmd sratinn number.

6 Enrer %an of Shift - time, an rba wares minme, using Mifirary (2400 hr) rime.
ff mnre rhan one station is being obserwxl, raka cara to record each srarimr”s
srarrrime MI rbe apprnpriarsdata dXCL ●
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Blnck Instrnctitrrrs

(Bfcds 7 IIMWgb23 arc compkred for each stoppage foflorving stan tima.)

7

8

9

10

11

12

13

14

15

16

Enrerrcstdate oncacb&rarccord Iineuted. .Stanancwsbcet cachday. A6.
(f@ format abnufd & d, e.g. 3 February 1%7 WCUfdbe ~ at 020387.

hmrheventq timmti~fiw, dg~~fi. (Atiming
ckvicc, 5uch&Ma 5r4pwarcb,5bodd bc used andmrwdim mcdiarefyro —
pr.kafy rhc duration of tbc.atoppge).

fi~r ~ ~~ W9t --* =f=~ fmm k fiQof * -~
at @c bottom of ha form. (A derailed explanation of& @&s artdrbcii usage
is prnvkkd bek.w.)

Afrer the station is res40md m an npcraring condition, .sarer tktc durationof
dnwrltime in minutes and tecoads.

Enter remarka .bicb clearly describe tba reason for rbc s!ati& amppage unless

= qui-n: * * (SCC-k 13) iS mfi~bk in W~Cb == ~ bkk
nrxd not be completed. h is cstcrrtiafthat stoppages for tbc s3me rcasnrrresult
in rbis block beiig cc.mplercd in a cox&s7ent manner. Tbe enrry in tbk block is
hulked 1047 d@.?.OUITICtiC CbWECtC,S idudirlg blank

If k number ofmainr.enancepscumcl reqoird tn marore station to operation
exceeds one (l), enter number utilized.

If @c smppaga is rhc retultof an equipment failure rqisirirrg carreeriva
maintenance (Event Ch6c 3) and a prwbusfy &&d kligk faifure W&
dctcribes & mode of faihrre,tfre failure* is entcti

Atteast fourtim& asbifrrba actual pro@ction rateaboold bcmcasorcdwbik
tbe rlationknacbioc ir aapefieocing uninterrupted operation. AU rare
mc.murcmenta will be averaged ro computa an averaga rate for tbe shifL T&
average rare is recardcd in this block.

~titie=ti~-h~h~tiumh~~ti~. Ifrlta~
of Test- (&em Cbde 4) occum &ring rbc day &ra is &iig garbed, it is tit
tima wbic.b is racoded in this blnck Un&r any circumstanws h time
recorded in tbii block is tiretime at wbicb tba sration was abut dam for tic day,
Unkss rquir@ mrreaive maintenance on tbc ataricmcalrsd Ibc Sbuulowlr. h
tbk Liner case tbe fined day maintenance persrmncl cc-me effort is m4adcd.

Enter the total number of unirs proescd during be. abifr wberlmr it ba in
pmmds or pans

63
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Blnck Inatrwtitxrs

17 Lrrlicatc wbcLbcrrbcencryin Blcck16 iainpmrndsor parts. Ifannrbcr termis
applicabk, enter UICterm in OTHER.

18 Enrcr the number nf acccprabk (ccmfomaing or noradcfczrive) unka, pars,
pnunds,etc. pmcercddming tbeabih . ,-

19 Enrcr he mm nf &s number of rcjccrs which cccumcd dmiragtbaabifL This
inchrrk re@mbk andnomrcpairabk (scrap) rejects

20 Signcampkrcd daraformsatrbe end ofrkabift andtuna inroindivirfd

~=~ P* ~~biiry for ~ dm mktiOn PRXCSS-

C. Event Cc&s - The rfarareporting ayrtcm dcvclopcd for the prove-nur dcmoncuation recrs
hinges upon the idanti!icarion of all aigriificant activities experienced by each pmductinn
.Jpxationktationkacbine during k test. T?rac advitica, or everrrs,arc mutually excluaivc in rbc
rcmc that every machine is engaging in onc of there activirics ar dl times Each of rksc events has

a -Kc ~ num~r ~@ m ir. ~ ~mn~ Cb?racreristics. and rcquircmcnrs of each cvenl
code arc presenrcd below.

(1) ~ & Stan of Sbifr - It is ncczmwy, for every machine, for every &y, tn record
LIWtime at which production was achcdukd to begin, i.e. rbc nominal rrarrof abifL A
dccikion wifl have ken made bcfodarad as to wherlrer any ~alkd warm-up or ser-up
timcisro bcincludcd asparrofbcsbih

(2) Codcl:Endof Shifr-Tbe acbedukdend ofprcduction tkiae,for~h~ti~
ciayisa korobcmuxcld. A5wirb.aran OfaMft, adcckion will bavebecnrrta&a5to
wberlrcror not r.c.ar.downor ckan-up time is to be indudccl.

(3) Co& 2 Lunch/&cab - l%e moat common smppaga for a machine is cauacd quite
_ by ~ ~mmr @ wig ~n~ TIrm-cmay bc aewd rcarons why an OPCraroris
nntprcsmr:a nda Rrmrttbcac40rmrcd for. Tfmscabrcrrcca ducrn r@@ acbcduId
luncbcs or brcah am to be recorded by event W& 2. No other machine awppage, even if
operator rela~ rbnuld be rcuxded wirh rbii code. Tbc time that the lunch or break
begins abaUbcrccordrA inrhcucualmanncr. Inaddition, itisimportamt coknowtihg
rbcamppagc laared Tbua, rLra&mtiou mustako bcmcoded.llis, tiq nrbcr
duration, isrc. bsrcarrkd inrninurcr andsecardc. ll.taris, a30minute lunch woukf&
recorded as 30fM.

(4) Code 3: Urrddukd &oppagdC4xrectivc Maintcnancc (Failure) - Orr. of the

* q= ~~ -8 a. pvcai ckmnmtrationma is an .stimme *rjou
qpnt a~hbfiv. ~UCC. :t ISimportantcopropertyirkcrhfyand cakukacc downtime,
I.e. arrributcro rbe quipmcnt all the ~ that arc h to the quipmem itself an6 nut
due to some nurai& inklucnc.e. Event ccdc 3 is tared for all mrrcbedukd sroppagca, tlrnac

~in-tion titm~mh tiatitiof~-ti. kpracticc, b
lMOfcOdc 3abouldbcatraighrf0rward,asmoatfaiflrrcrnodesabcuklbavebeen

.axpctienced oranriciparcd priorm tbcrrartoftbcrca Incucbcarcs itmaylremorc
cficient fOrrccOrding a.ncJ_ng ofrbcdara toarcign all faihrrcmn&s afaihxecdc
numtxrpriorrorbe~ .Additional cdescmabarssi@ afurrbc tcattcginsto~er

64
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tbcse failures ram anticipated. Aa for coda 2, hilura evens rquira rha star7 time and
rhrrmion. Note carefilly that tha duration for a code 3 should bc tie rime actually spent m
corrcatbcfaifura.Ifahmchorbreakabo uldoccurwhik tbcrcpair iabaiigmadc, cara
ahnuld ba uacd to -rrf rba prmperdurarimsof drcac two nms-ovcrlappiig events If a
@m~~&lay@untidtctivalof arcpairman andifthis dslayislcngthy, prinr
agreement may sdlcnvfor part of the rnral &wmima for abatmachice m bs aftriburcd rn

. .admmauarive dowmdma (code 6). If rl.ilur-cwrka’ arc employed, each code 3 event is

WWJ@@ annotated by one .Jf &m.

(~-4WofT--titieMqof&wg, rIccdc4sbalJ beurcdro00rcrhc
end of shift. rather tbarra code 1. All details applkabk m event code 1 fur data cofkctimr
aboapplyrn&4.

(6) Cufc 5: preventive MrJmcnanc4 - Jf a preventive maintenance pnlicy is
incorporated into the test, such thata macbioa k ddiberatdystoppedropredyk faihrrc

tatbcr rban for repair, then event code 5 shall bc employed. Just ar with cods 3, tha
information ccrkmr.d u arar-itime @ duration.

(7) Code 6 AdrrriniiriveDnwmima - by unschcdukdSmppagethatCarmotbc
WW c- againstrhcmachine ahnuIdbe wnsidctd Of m ~ rive nature. l-his
catcgmy, a cede 6, wcs mamydiverac activities, including scmrp or reardnwn rims,
safely briefin~, power failurca, lack of parra or raw material, union mccrirrgs, awa.iling
mainrenmrca pcrsmrad or repair paKs, etc. Tba purpose of a code 6 is to accam for

-K* ‘~lch ~ Wt of a IWtinC2~urnng nature and whichshould not be courrtcd at
pan of thednwntimcforthenracbirm.In general, rhe activities to be wasidcred as
admirriarrativedowntime would bc discussed bafore the tear begins.

(8) Co& 7 .S+ccM Uta - Tbk b can be used to characterize special event peculiar
m a panicular systcrdopcrationlsmtionhmachioc no: suitably rkscribxf by orhcr event cadcs
defined hcreirr.

(9) Code S Tcol Clanga - Snme machines rcquira, so pan of their rrnr-md
operation,repiaccmcnt of tool heads at at fairly t%ed intcwals. Such proccdurea arc nut
preventive mainrarrrmcc,because in gerrmafthe macbina irxlf u 00: acrviccd. They are nut

. .
admmmrarive dmvrrrimcbccausc rlsey reprcsmst rcpcritivc amicipaud sIoppages. Tlwy arc
rsotfailurca bccausc dramachinairsdfwas sriUproducing parpatrbatimc Ofrhc stoppage.
‘llerefora, a distinct event code is required, Usc of rhia d requires discussion prior to
the start of rhc tcsr aridcam musrbc taken to cfiatinguisbamong tool change, rod brc-skagc,
and rod adjusrmerrt,which rcpresant quire different aituatiorra. Tbc larur ruo arc mma
tily iachded under cada 3 evcna

A Spccii Comirkatioro - Mar cvenrs wifl bc ctraighcforward and tie recording of tbcm
aboukf pmcnt no prnblems, cithar bccausa tie nature of the event is aslf-evidmrt or sufficient
preparations were made beforehand tn amicipma those events which ara not obvkrs. Occaaiorra.fly,
bowcver, snma situations may arke which coufd btmafit from hulk dkcmsion herein.

(1) Off-shift Rcpaim - Now and @c. a failure may nccur which is S scv.rc that it
camrolbc repaired during rheahifr inqucstion aodrqairamustcxtcnd imoatlaaatrltcncm
tilft. Such a situation cre-atcatwo probkma, namely bow m record tba event properly and
also how to dctm-mirrethe corrwt duration for rbe rirnc to repair. ‘TWCIgenard ruka apply
here. Firs:. only one failure has actually nocurrcd, so that, 00 marmr bow many days (cm
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D

abifts) itspans, onlyono coda3cvcntaborrkf Ixrccordcdscccmd, aflrepairamustba
coasidsrcd as raking place during a work abifL ‘31mt, if mpairmcn work overtima on tba
repair, tba eti of-sbi!i dma must be adjurted accordingly. Gxrtider tha following
_ea-tif*ax3p;timtitieha4m~ atayrinsabut
cannntfinisb rba~, rbaaaxtahift afarfsat ?l~aro; rmdtbercpairis OnaIlyfmisbcdat
815. Tbapmfxr wayrorccord tbiaevernis aafofbws. Sbnwacoda 3atlSOConthe6rat
day wirb a durationof 19S minutq a coda 6 a: 0730 (the namday) for a &ration of 45
rnintrlcs ?JOtcrbat aRtfrercpair tirnaisabowa atonrzon abacodc 3cverrtlina and that
the 45 minutes of missed pruducaon Ihe next day is raraidered as arfmioistrarivedowntime,
since afl red dnwradmaaaributabk to the macbii has already beers accoantcd for.

(2) Multiple or flmdnunm Failures - Certain ~ of failures can only ba repaired by
tinkering, that is by making an adjustment, mmring the machine, making another
adjustment, and to nn. Typically thsse adjustments take oily 10 or 15 seconds and h mn
parinds are only 1 or 2 rninutu. U&r these cimumsamws, it is not correct to consider
each stoppage and adjustment ss a separate failure, an lnrrgas the same prnblem is b.+ng
addrcsd thrnugbout. For one rfrhsg,as bng as adjustments arc rswxssary, rba machine
should ant redly ba comidamd as upand running, Abn tiausa event rimes car only be
rccor.ti in whnk minutes, k mukipk cven~ read anget recorded as having taken place
simukanwrnly. This causes pmbkms when &tarrninirrg,MITF. As dcscrikd hcra, these
mufripk cvcots should be rermtkd as a single faifura, wirb duration reflecting rlretrue time
k MaChinawas out of service.

4. Data Recording

a. Felfowirrg uxrrpktionof datacolkcaion as described in the pmc-ding asction, it is
recommended that data fibs be established on a darn storaga device ( magnetic uapa. bard or flnppy
disk, CU.) 10 serve” as rha permanent record of the rest sad provide a casskrent format for
autnmarrd,proc.ming and mdysss Tbb tcctionprovides the rccomrrrcndcdformat for such data
files. ,Tbis format is used for inpatfilesfor ah-eady existing toftware avalabk from the
Gove-nL

b. Data F& .Strmxrre - A typical frfe for a singk opsrariorrfmacbinc has the folbwing basic
format

HeaderRe.rard
Coda ORe-cOd forlsa Day Starr
Records for AU Event tbdes 2, 3,5,6, 7, or 8 for 1st Day Evcrrrs
(Ma 1 Record for lsr Day End
Code ORecord for 2nd f3ay Stan
Records for AU Erent Codes 2,3,5,6, 7, or8 for2ntfDayEvents
Code1 RcrArd for hd Day End
Cda ORacadf orlasaDay. Stara
R.xzmds for All Event Co&s 2.3, S, 6,7, or 8 for b Day Eveota
Coda4Rr,c.ord for bst Day Endof Tesa(Nota-l Record)

C. Dam Record ForrnaLs- Edr m.cad in b data fib is essentially compris@ of SO cbamcter
pnsitiom, some of which tnay ant be used (left bfank) for a parriurbr kind of rccrxd. The field
definitions and kn$hs for aach kind of rcczud ara as follows
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(1) Hc%dcrRczord

Char. 1.30 .. . ... Preassigrxd machine or station citk.

char. 31-62 ... . .. Bfank
Char. ac@ ... . .. F’rrasdgncd4-digit Opcmtion Nunrbcr
char. 67 .. . ... Blank orhWhen
Cfmr. 6s- 70 .. . ... Rc-ass.igncd3-digit Station Number
Chsr. 71 .. . ...mank
char. 72- go . .. . ..Facifiry Name

NOTE: The usc of station mrrnbcrsisnpciorral.IIprovidesa rnmrrsof idcmifying
machines performing the same produmion opcrstion. S? 1 (2) Event Cc& Rccerds

Char. 1-6 .. .. ..ti-digit Dae (MMDDYY)
char.7-lo .. .. ...l-digi. Evem Tw ( for Code Oonly)
Char. 11-14 . ... ..4digit Event Tuna ( for all other codes)
char. 15 . ... .. ldigit Evem Cdc
char. 16-21 ... ...6digit Dumtion (where applicable) f,MM--MSS)
char. n- 2s . .. ...opcrrrtitm N.mbcr (same as header)
char.2&28 . .. ... SrarionNuncbcr or Elarrk
Ch.sI. 39.33 ... . ..Bknrk
char. 34-71 ......DcscciptiveCommcnrs ( for G&s 2,3,5 ,6,7,8 )
Char. 72- &u ... ... Fsciliry Narrrc

NO=

i.

ii.

...
Iu.

iv.

v.

vi.

For event cdc. O, the rime is plnccd in chsr. 7-10. For cfl other events, the rinrais
pklccd in char. 11 - 14. This aids in locating the cram of aach &y’s data when

- scanning Sift listing

T& dnwndmc duration is plad in char. 16-21 only for chose records requiring iL
The number ofminmcs go in alar. 16-19 and chc number ofsecondsincbsr. 20-
21.

Thc”oparasion numhcr is placed in char. 22- 2S for all event record except das 1
and 4. Tltcsc Cvcm records have specialized fnrmau a$ cxpblincd in rmrcvi bclnw.

If prdfincd failure cdcsarc baiiguscd incvcnt codc3rccords, Sheywiflbepkcd
in the first tbrec cbaractcr Po3itiorrsofsbawmnrem field, i.e. char. 34-36.

netilh~awkpwbcti.n-wbw-b.

Evenr Cede 1 snd 4 records rquirc the entry of production data as follnws
production quantity ( right.jusridcd ) in char. 30- 35; rcjccrs (right-jucrificd) in char.
43- @, and production rmc in pars per minute in chnr. S2 - S6. Wlen m.c timings
axe rrmcrmdcon any &y, rircrare field should be omirtcd.

d. Figure 14 providesm illuscr-scion of a sample dim iilc.
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●

WIDGETMACHINE

0612870815 0 00%500 1

061287 082060034 12000+?0 1
061287 09 B600060J800% I
061287 10402000S08000500 1

061287 12882W2W8W%5001

061287 1242380230804435061

061287 15.1330006120005W1

861287 13253606827000%01

061287 13.283ee25 18eae5eel

861287 1432600030404205001

e61287 15251 ee+weo 1

061 387e730 0 eeesee 1
8e1387 074230005060W5061

061387 e8196eewese4e5ee1
061387 e82@eeeYMooe5eo 1
e61387 084060014140W5001

e61387” e92eseo8614eee5ee1
0613S7 1110600061EMW5001

e61387 120820026080005001

061387 123e6eee252eee5ee 1

861387 t 3e5ee845moee5ee1

061387 14821 0005001
061 487e730 e 0405001
061487 t373e60455eeeee5ee1

e61 487 120020025066W500 1

861487 153e1 8805001
e61587e736 e 6ee5ee1
e61587 081 53e4 I eeeeeostm
061587 I 2ee2ee25e8eee5ee1
e61587 15304 eao5ee I

W%E7 PRCSS ~A I L@E
@SET PRESS ADJUSISD

8RSA8
LUNCH
ME4TCR CCOLER OWN

FWSR RESC7
el LLET Jm
PCWR YW OFF
PI =C PU?4W #J#TSD

212 e .95

m Shul O;f

uPsfT SW17CM STUCK

IP2.S7 an ITC14STUCK

UPSET SWITCH RCFAIR20
lRCN - LIME PRC8LDi
uPSET W AOJUSTED
LU?AW

-T STUCK
lRCN - 8RCUE Silo

152 e“ .95

PlfRcE OWN
LUNCH

eoe o

BELT 8RCKE

LWCH
010 e

0005-081 A@2 AAP
AGUEAAP
AM A.@

AQ4EAAP
Am!EA#P
AM AAP

AcnsAiP
ACUSAAP
Au A@

ACUEAW
AcuEw
ACUSAAP
Ams MP
AmEMP

#c MP
ACMEAN
ACMEASP

ACUE AN’

ACMEAu’
ACMEA@

ACM A@
ACM A@

ACMEMP
mes AN
ACW2 AAP

AOEAAP
ACMMP
Ao4i AN
Amsw
ACMEAN
Aoli A@

FICui2E

●

14 . S4MPLE DATA FILE
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5. Data Reduction

The fouowicrgprnccss should bc fonowcd in rcduciig rile couceced data to prnvidc Chcquaocities
which wnukl bc prescnced in rlrcTcsc Dats ~ for each operation as illustrated in F@rc 11
of Section S.6 of rhis hand&&.

a.%btdukdU pdmC=TO@shiihn8tb- (Z Ccdc2+2Cocfc6)

where Tocal SWc Lzngrh=Codcl -Code O

b. Toral Breaks= XCodc2+ZCc.5c6

c. Total Dowrnirm=ZC2Q4e3+2 Coda5+~Codc8

d. Actual Uprime - Scbcdukd Up- - TotaJ Ibvotinse

e. Availabltity = ( Actual Uptime ) / ( Schcdulc Uptime )

f. Total Failures o Number of Cc& 3 Events

s. MTBF=(Acrual Uptima)/(Total Faifurcs)

h. MITR=(S Ccdc3)/( Toral Fsilurcs)

i. Torsd Rc@s-(C hars.44-460n Codclor4Evcnt R@xd)

j. Toraf Prcvxsscd = ( Chain 29-34 OtrCock 1 or 4 Evmrt Rccocd )

k. Torsd Accepted = Toti Prncesscd - Total Rejccu

1. Obscrwd Rata . ( Total Prccesscd ) / ( ACNd Uptime )

m. Net Rata =“ ( Total ACCCptCd) / ( Scbcduk.d Uptime )

A compuccr program, RAM4SS, has ken wrinco in the C pmgramrm“ng Ianguags m
pxfomr thii reduction. A compikd VCNOrIof chc prngram on a 5 114” floppy disk is
availabk for JBM PC’s sad compatibles upon rquesc from Camrandcr. U.S. Army
Production Base Mcderniration Activity, Am A,MSMC-PBT-P(D). F’icatinny ~nal,
NJ 07w~. Informationrcgadingthe program source mde is also available upon
rcqtrcst from tbc above address. The next swxiOrI of d-iii appcrrdixprwidcs a scmple of tbc
input and output for the pcugram.

6. RAMAS.S Program forAutomated Analysis

a. Sample Ioptrt Ftle - a listing of a short, but illustrative, input file is provided on the folfnwing
page.
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WWLE INPuT FILE fOR PRWPAM RAMASS

PALLET IZE8 - 81L61
111 567086a 0 Se6?ea 1
111567

111567

111667

111567

111667

111567

111567

111587

111567

111567

111587

111567

111587

111587

111S67

111567

111567

111567

111587

111587

111567

111547

111567

111S47

68246W36WW07061
994030606 t Saee?ea 1

103430061036007(36 1

1e456ee0121aee7@31

1052366W1 66667%61

1e546a6e623me7e61

1 1e26661631W67W1

1 12S6660148W07661

11 29366064566670%1

1 13336610156W7W1

136S6660651666706 I

13676W1 266667061

132862401 5600L37061

1331 66%61466607061

133366W66n66e761J1

133766w1. 100430766 I

134aX36e6w3@376a I

1?,5660606276607661

C-W.ATC$7 ABSENT

32 ~Al LEO TO COLLWT SOX
33 STLCK liYD VALVE
WAIT KR 60XES

33 STLCK HYD VALVE

WERAT@ ERROR
OPERATCQ ERRoa
NO PALLE7
33 PALLET WEOSW VALVE S7KK

34 @JiCKEN LIMIT SWITCH CAM
STRAP m
STRAP w
STRAP UUNC
STRAP HlJM2
CPERATM CRR@

cPERATa cm
32 FA I LCD TO COUW7

ST16AP 14JN3
141 73e6e65606e7661 35 MISALICtWWl LIMIT SW11C14
141 93eeo35ee0076e 1 35 MI SAL ICMWT LIMIT SWITCH
142gJm210wj7wI 32 FAI LEO TO CCUJNT
1450X%7L36260007@OI 35 MI SAL ICNEO :1!411 SWi7C.-
15206e646e60e07ea I CLEAN u?
166431 6ee7601 I ea~ 0 43

1116676666 0 6e07eet
111667 68666e60666e6e7ee1
111667 66 I 5me0636aee7ee I
111667 66293064304866%7%6 1
111667 085e3e06635e6e7601
111687 e96sx36663666e7ee1
111667 0644366661 224267(wJ 1
111687 1+344662%551 643%7%%1
1;1S67 ; 1222 LW250606%7@31
111S67 I 20736e42666eee7ee I
111667 14t63e60i23ew70et
111687 : 65%4 eee76e I

. .

WERAiOR NOT pt2fsfxT

32 fAl LCO TO COJ47 1 BOX
52 FAILfO To CCxml 1 Box

32 FAILEO To cuR47 I 60X

32 FAILfO TO.C.W47 1 BOX

35 FAI LL%KTO STACK PRC@CRLY

WAIT FOR SOXfS

L@4CH6REAX

32 FAILEO TO COUNT 1 eox
32 FA 1LEO TO CO-M BOX

t45ae e 47

XAAP
X@

XAAP

XAAP
w

XAAP

XAAP

XAAP
XAAP
XAAP
w

XAAP
XA@
XAAP
Xw
X&
XM3

X@

XAAP

Xw

XAAP

XAAP

XAAP

X@

XAAP

XAAP

X@

XAAP

)(AAP

MAP
XAAP
XAAP
XAAP

XANJ

XAAP

XAAP
XMP
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b. .ak @tpUt -a pOrliOrlOf lhc Ol@Utpl’OViti by ~ for lhe input iile Iisfed above
k pmvrdcd on rbe foUowing pages
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*LE UJTPUT f Or PRCGRAM RAAUSS

fCOULE 6 = PALLE71ZER - 81w4 C4WRATIUJ 9007 at XAAP 12/0 1/87

Start Event Tim to Repair Module system
00te Tire lime

;.ait”r;
Foi lure Len9th Failure Foi lure Mode

—— .— .— ——

%1/\5/67 68:86

11/15/87 69:40 79.06 0.29 1 Ze 32 FAILED TO CCUNT 80X
11/19/87 10:34 53.7s 1.85 2 21 3S STUCK HYD VALVE
11/15/87 10:5Z 15.643 0.27 3 Z2 33 STUCK HYO VALVE
11/15/87 11:Z9 16.03 8.7S 4 25 33 PALLf7 FEEOER VALVE STWK
11/15/87 11:33 .3.25 10.2s 5 24 34 8RC4(CN LIMIT SWIT@ ~

11/15/87 13:46 117.07 e.w 6 25 32 rAILEO TO CURJ7
11/15/87 14:17 27.97 0.93 7 26 35 MI SAL IGM4ENT LIMIT SWITCM
11/)5/87 14:19 1.07 3.63 8 27

. 11/;5/87
35 MlwLIGw@T LIMIT SAIrCH

14:25 2.17 8.3S 9 Z8 32 FAILCD TO WT
- 11/1S/87 14:s0 24. = 0.43 :0 29 35 U16ALl Cf4ED LIMIT SWITCH

11/15/87 Cnd Of Shift at 16:06

11/16/87 63:00

11/!6/87 68:15 36.57 0.56 1! 36 32 FAILEO TO CCUNT 1 WX
11/16/87 66:25 9.56 0.80 !Z 3: 32 FAILEO 70 COUNT 1 80x
11/16/87 %6:56 24.20 0.58 :3 2.2 32 FAI LEO TO coLNr 1 80X
11/16/87 09:69 18.42 0.66 14 33 32 FAILED YO C41JNT 1 80x
11/16/87 09:4a 34.56 0.2e 15 34. 35 FAILURE TO STACK PRC6.ERLY
1 >/16/87 12,07 111.95 1.W 16 35 32 FAI LCD TO CCkfNT I E!OX
11/16/87 14:18 138.86 1.38 17 36 32 FAI LEO TO COUN7 60X
11/16/87 End of Shift at 14:50
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SNS’LE @JTWT f O, PROGRAM RAMASS

.ily Stet S for PAL LET IZER - 81bU WER&TIW 0$307 Ot XAAP 12/0 1/87

(In PFu)
4

%hed. TOIGI Te; el Actuot let Tot . 10:08 Prod Obsv
Oat*

N.3t
Upl ime Breaks Down Uptime Avail. uTBF MTTR Fail R.j. Pro4. Rate Rate Rate

—— __ __ __ —— ——
;/15/87 2,79.82 100.18 18.70 361.12 0.9S677 36.11 1.87
1/16/87 371 .1S 38.85 4.97 366.18 0.98662 52.31 0.71

r0t0t3 750.97 139.03 23.67 727.3t2 0.96849. 42.78 1.39

Action co”. : Totol Avg. LOW Mi.#1
—_ __ __

P,eve”; ive
A6min.

Tool Clq.

s

0.36s

0 e 0.06 0.0 0.0.
15 114 7.6e e.4 40.0
,0 0 0.00 0.0 cf. e

98X Conf idence lnt for Net Rate

52.195 34.397

le e Ie8ee 43 29.91 28. ~3

7 e 14* 47 39.82 39.28

17 e 2me 34.9033 m
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Sl@LC OUTPUT forPROGRAM RAMASS

U06.le

EXPLOSIVE IS + OISP SYS u
USLT - S@Al
m-m

*T PLATES + PALLET ~w-60kM
CA-ST fINISt41rC - 6*
PALLE7!Z2R - 81MA

MTw
—

131.6s

87. Z9
25Z .70
1W;94

Zo .75
42.78

“STAT!(W SLMIARY

uTIR
—

3:.38
8.36
1.43

2.22

3.02
1.s9

TOtOI
Mod” 1e
Fail. Avail.
——

1 0.80774
3 0.84s1!
1 0.90987
2 0. 9833s

12 0.80434
17 0.96849

10101
Sch.rd
Upt i me

Total
ActuOl

Upt i me

12/01/87

Rete

Re j

Rote

163. Z3

310.62

277.73

266.32

MS. 55

750.97

131.8S

261 .S9
252.70
261.89
248.98

727.30

33.08
16.57
17.73

20.28
16.34

33.80

e.ee
e.w
0.04
o.oe
0.01
0.00

-.
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APPENDIX c

ACQUISITION CLAUSES AND DOCUMENTS

1. General

Thisappendixprovides IxAim guidancefor implementation of tbc prove-out pmwdums
covered in rhis bandbnok in conjunctionwith h faciity acquisition proccs% This baseline
guidanm maybe taifomd CC.suit indvidud project requircmenrs

2. AcquisitionClauses

a.DemonstmtionTesi Specifiition (D’TS)

Sincz the DTS is a Govcmmcm prepared ckmment, acquisition is not normally applicable.
However, where tie preparing orgmiration desires a cbnwactor review of IIICDTS prior to
Iinakmion, the following rquiremmm clauss may be. included in the appmpiarc conmstrx

“Thecommcror duffrrvfmvshsGovemmrnsfnmfshcd D’fS and provf& shr resulrs qf ti
rrvfew w (sprcifi orgnnimrion). (D!..WSC-8OSO8)”

b. Demossrhation TCSI Plan (DTP)

“2%s corurarwr shnfl prepare a DTP in nrxornknce wtih IIU 9plicnbk DzS (cite ~i~
D2S. (f possible) nnd As basic @bee in MIL-HDBK-792(AR). Prave-our of Prduction
Fac~us. Sedan 5.4. (DlQCfC%0775).”

c. Demombadon Test (D’T)

“i% corunrcror shnlfconduct a spurn & monsoufion tesr ro &termins the copnbilily of sht
faciliry ond equiprncnsto produre m ncreprabk prcdurt al lhr &sign row. 21u drman.runrion

uss shrill be pc~ormed in nrrordnncc wi!h the approved DTP (ck$ spccljic DTP. ~possib!e).
Advnnre notice of the ten wifl bcfumfshrd w the Govemmrru prior w tesrfng.(DI-T-lWP~’

d. Dcmmssiratkm TesIRcpnrt(DTR) I

‘?%scommrtor shnffprovide a D3X in nrcora%nce wti the npproved~ (tits spcrfic D2T.

if ~~ible) ~ ~ic -e ~ ~I~HDBK-792(AR). Prvveaa @ Prafurrion Fnrilitfrs.
Serrion 5.6. (D14CIC40774).’”

3. Cash-actData Requirements List(CDRL)

A sample CDRL, DD1423, corresponding to the rquirr,mencs clauses of Appendix C, section
2,isshown in Iigure 15.

4. Data Item Descriptions (DID)
9

Ssnr@e DIIYs carmrponding to rite rquircments dames msd CDRL of ~dix C, sections 2
and 3, res+wctively, arc shown in figurss 16.17, lg. SIX!19.
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-

FIGURE 15. SAMPLE DD1423, CDR~
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DATA ITEM VESCRXP7XON r-. Cti7&cuul
m= m. 0704-01s

. .TITLS 1. XC6?171F1CA71* ~

Twlm$cal bet - Study /Suvlc” D!-wGC--

. GssCRIPllm/~

3 Se:end ‘21ecid InarDAm e.-= (D72C),aca?a=l s-a+..Nash, u 22234.
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. -..” . ..-..-.. ..,. .$—

nlia&O1km isqJk17blemNal~c4hNlfxmlhme Cc9&d
6Nmin012mJai.Ialldd..+i* L-hf9d.isam;*rOl
paid:

I

--.....-.00.
.Oc-c. I -.

&my I DkT-19C9
1

. . . . - . . . .
15 on 69
., ... “..—.
., —..”.
Ln4hu

. . . . . .

-- . . . . . . . . .

Amca 7&7

. . --, . .

1.

2.

3.

4.

5.

.-

1
00.’=-1664 -.. L -------

FIGURE 17. SA14?L.2 DID, NOTIFICATION 0? TEST

,.
;
!-;
;-
-,
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DATA ITEM DESCRIP730N
I

$m”—
c-u - O-a*.

mu. 2 a.=armw.

DWOSSTSATIOS TCS? PLAN(OTPI 01-CCIC-80775

cucm-m8-

3.1 The D7? p:ovides a Coap:ehensive docunent which describes all of
the planned activities and related ae.nage~nt cootrols for denonstracir
that a facility will perfo:n as reqvired by tbe gove:nnent furnished
Demonstration Test Specification (07S).

-. DA:l %Wn.ti w -*. Umnu,. IOnJ t. D:< a90&ADLI . -. e,tat.

89 02 28 AWA%!!C-PBT-P(D)
-+!c-,.,tUI.~-

7.1 ?his OiD contains t>e fe:=a: ●nd cm:en: p:e~:a:ion ins:: uc:ions
for tbe 07P generated by the specific and disc:e:e task requirements
a5 delineated in tbe contra c:.

7.2 Tbi B DID is ●pplicable to p:ove-ou: of production 0: Mnufac:u:ing
facilities.

7.3 This D:9 :ep:aces D:-T-10362.

...!0.4. .-L:.:* 0. m.-, - % Amc .-*

m.au:m -.a:UCo=l
A46tl

10.1 Refe:erlce mcuaea:s. ::.e ●??:ica>le issue o! :be docc!am: ci:e~
he:ein, Inc:utiing the e.??:ova: .Sa:e and da:es of any ap?lica52e
mendam:s, no:iccs. and :ev:sioas. shall be as sjxcified in the
contra c:. .

:0.2 Coa:ea: e.n.$ ?o:=a:. :ie cori:m: and fo:r.a: of :he 9:? a:. all be
● S speclf:e~ :n W:as:a?: 5.< 0: ?.:; -S>9K-792{A2).
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DATA 17EM DESCRIPTION I k—m.wanmu >Olmsarmma
D.SIIONSTSAI1OS TSST RSP031T (0?S) DI-ocIC-80774

cUcu7—#—
3.1 ?be DTR prei.ides a record of demonstration teat results, identified
deficiencies. conclusions, and zecomendations for inprovenents and
corrective actions, ● s applicable.

=W1 s uKlw —mA—mMm..wu,,luoQ * a:< -.OXI . C.cx. AO.e

89 02 28. AR/W..ZC-PB?-P(D)
u0a:oa4.$,ul.:-
7.1 ibis DID Con:ains the fomat and Con:ent preparation instructions :0:
the D?R generated by Cbe Specific and di’crete cask requirements as
delineated in the coat rat:.

7.2 This DID is applicable te p:ov.e-eut Of p:oduc:ionand manufacturing
facilities.

I

FIGURE 19. SAM?LE DID, DTR
....
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Preparing Activi~
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@rOject QCiC-AO%)
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,11T“e
UNITED STATES

On=ual su5w&s
OaMALw Fom ●R,V.7S use sxo BUSINESS REPLY MAIL

..,,s7 CLASS ●ER8117NO. ,20S2 WASW<W370W 0, C,

-A66W1LL BE P41D W THE DEPAJtTP.WhTOF THE AIIW

Comander

US Azmy ?:or?cc:ion 3ase Modernization Activity
At::]: A;lS:;C-?B’T-P(D)
?ica:inny A:seml, NJ 07806-5000
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STANOAROIZATION OOCUMENT IMPROVEMENT PROPOSAL
(SCC1~ -Rek?Si@

00cw.r Nm@En z 00cvnfmTlrl.a

b-w 0ssuaulTroiO mGAn,amON 4. 7VP6 O* 0RGAN,2An0m ,--,

❑ V,Itoom

❑ tin
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