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FOREWORD

The Directorate of Management Sciences, (XRS) conducts and sponsors
studies and research of significant logistics issues.

In 1984 we concentrated on assisting the rest of the staff with analyses
that relate logistics resource alternatives to the peacetime readiness
and wartime sustainability of AFLC's customers--the operating commands.
That focus will continue in 1985 and beyond.
‘l
In this first Annual Report we will disouss'the capabilities of the XRS
organization, its goals for the future, some” specific accomplishments in
1984, and our program for 1985.
Ny 4
We encourage you to contact us regarding our past, current, and future
efforts. If you have a problem, maybe we can help.
y E
L VICTOR J. PRESUTTI, JR.
Director, Management Sciences
' DCS/Plans and Progr-ams
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Ma jor General, USAF
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EXECUTIVE SUMMARY

The Directorate of Management Sciences (AFLC/XRS) conducts and sponsors
studies and research of significant logistics issues. We use, modify,
and develop new or improved methods, models, and tools to manage
logistics resources. We have developed outstanding capabilities in
determining requiremerits for recoverable items (items that are repaired,
as opposed to thrown away, when they fail), relating recoverable item
assets to the number of aircraft available to accomplish the mission,
and relating jet engine maintenance shop resources to aircraft avail-
ability.

Qur focus 1is on relating 1logistics resource alternatives to the
peacetime readiness and wartime sustainability of the operating
commands. In our scenario, the maintenance, distribution, and
procurement systems exist only to provide serviceable Line Replaceable
Units (LRUs) to keep end items available. The amount of money we invest
in the maintenance system, and how we choose to invest it, affects the
Base Repair Cycle Time, Depot Repair Cycle Time, and the fraction of
repairs that can be accomplished at base level. The amount of money
invested in the distribution system, and how it is invested, affects the
time it takes to get a serviceable asset from the repair depot to the
base and the time it takes to get a reparable carcass from the base to
the repair depot. The amount of money invested in the procurement
system, and how it i: invested, affects the mean time between demands,
how often an item must be thrown away, the unit cost, and the
procurement lead time.

We have made a great deal of progress in relating LRU dollars to
aircraft availability. We have made some progress in understanding the
relationship among maintenance system resources, the number of demands
on maintenance, and maintenance times. We are beginning work that will
help us understand the relationship among distribution system resources,
the number of demards on distribution, and distribution times. The
Department of Defense is involved in a number of activities that should
help us understand the relationship among procurement system resources,
the procurement workload and procurement factors. Once we understand
these relationships we will know the results that can be expected from
expenditures in each of the four resource areas. Then we can begin to
trade among LRUs, maintenance system resources, distribution system
resources, and procurement system resources to obtain the most force
readiness and sustainability for our logistics dollars.

Section II1 of this report contains some specific results obtained in
1984 that are helping us relate logistics resource alternatives to
readiness and sustainability. Section IV has a brief description of
each of our major projects for 1985.
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I. THE DIRECTORATE OF MANAGEMENT SCIENCES

The Directorate of Management Sciences (AFLC/XRS) conducts and sponsors
studies and research of significant logistics issues. We use, modify,
and develop new or improved methods, models, and tools to manage
logistics resources. We keep current on logistics research,
developments, and studies both internal and external to the Command.
Because of our analytical and technical expertise, we act as technical
consultants for other AFLC organizations.

We have twenty military and civilian operations research analysts.
Three-fourths of these analysts have advanced academic degrees in techni-
cal areas (e.g., management sciences, mathematics, engineering). Each
new XRS analyst is expected to have, or obtain within his/her training
period (normally three or four years), an advanced degree. Our analysts
work with both analvtical and Monte Carlo simulation computer models. We
have develoaped ovtstanding capabilities in determining requirements for
reccyeratle items (items that are repaired, as opposed to thrown away,
whern they fail}, rel:ting recoverable item assets to the number of air-
2raft available to accomplish the mission, and relating jet engine
maintenance shop resources to aireraft availability.

Tr.+  Trectorate works closely, and shares results. with other
governmenta: and private analysis organizations such as the Air Force
creritute of  Teermology, the Air Force Academy, the AF Office of
Sovent CPie Hesearch, the AF Business Research Management Center, the AF
Losrsticn Manazement Center, the AF Coordinating Office of Logistics
cenvaran,  the Human Resources Laboratory, the Rand Corporation, and the

Lok lation Manngement [nstitute.

Tonttoanunlly word directly with the AFLC Senior Staff. We've found
wio owreoTost e factive when we work very closely with a study sponsor's
antion ofriceer and (et the action officer interact with the Staff.

a.
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II. OUR FOCUS
A. The Goal.

Our five year goal is to be able to put some numbers on the curve you see
at Figure 1.

READINESS /
AND
SUSTAINABILTTY

LOGISTICS DOLLARS

FIGURE 1
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Before descriting how we intend Lo accomplish our goal we need to say a
few words about ouir view of tne legistics world. Our focus 1is on AFLC's
Job of making 3ure we have ennugh end {tems "ready" and "sustainable™ to
meet the threat. By end jtems we mean aircraft, spacecraft, missiles,
simulators, and Ltner equipment (e.g., telecommunications equipment,
vehicles). To m ke sure we have enough end items available we use the
following log:stics resources: l.ine Replaceable Units (LRUs), the
maintenance system, the distribution system, and the procurement system.

An LRU is an item tinat can Dbde removed and replaced directly from an end
item. A 3nop Keplaccabtle nit (SRU) is an item removed from an LRU, in a
maintenance shop, dur.ag the repair of that LRU. For example, aircraft
engines are LRUs and engine modules are usually SRUs. SRUs, maintenance
equipment, maintenance facilities, maintenance labor, and a mrintenance
management syster. make up the maintenance system. Notice that we have
included CGRUs n ithe maintenance system. This approach is not as strange
as it appears. oRUc are needed oniy Yo accomplish maintenance on LRUs.
This approach i+ also consistent with the position that there are really
only twe xinde 7 maintenance--"on equipment” (LRUs) and "off equipment®

(SRUIz).  asn W 3e the term "miiintenance” we mean off equipment mainte-
nanca.  Yhe  aosirituacion  syqatem  c¢onsists  off distribution equipment,
cintefnation facioaties, distribution labor and a distribution management
Tyates . Ther procurement gystemr consists  of  equipment, facilities,

n 1o maagenment. cystenm. we are talking here about systems
e i incations., ‘e mainteaance, aistribution, and procurement
Systens ol nerons aegarizationa ' lines, with AFLC's Materiel Management
sedarniznt tor raving a ik hand ioall o of chem.

. cnanee . dortribution, and procurement systems
nerviceanie LEUS when and where needed to keep end
Fooameunt of more:y we  invest in the wmaintenance
CaE cvent it affects the Base Repair Cycle
Time (DRCT', and the fraction of repairs
“ovel (R, The amount of money invested
now L i3 invested, affects the time it
Trem o toe repair depot to che base (0&ST)
~enarahie carcass from the bas: to the
ot money invested in the procurement

.ot how it o5 invested, uifects the mean time between demands
J, ot ofuer as tem must Le Lhrown away (W), the . -it cost (C), and
r b amement Lol time TR
[ FURSREE oo il needed denerde on the resupply time and the
dreeans . The deer's resuiply tme 18 affected by R, BRCT, O0&ST,
T " ‘ o ’ Hino aemac.. w3t o determined by the MTBD.
¥ AR snouyt morey to nave all the aircraft avail-
o T, s oan important factor in obtaining the
~ . vt 0t Gty e cur money. This relationship
MOy o 1l maintentnee, distributicn, and procurement
s F cnatraled oabt Bigogee
T TP T U P A ST T O
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END ITEM READINESS/SUSTAINABILITY

A
[LRu poLLARS]
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MAINTENANCE 5YSTEM DOLLARS DISTRIBUTION SYSTEM DOLLARS PROCUREMENT SYSTEM DOLLARS

{BRCT, LRCT, R) (0&3T, RET) (MTBD, W, C, PLT)

FIGURE ¢

In (rder to accomplish our goal, we first need to understand and model
the irteractions within cach of the four resource areas. For example,
how does money spent on depot maintenance manpower affect th: DRCT? Then
we can Dagin to trade among LRUs, maintenance system resources,
distributior system resources, and procurement system resources to obtain
the most force readiness (peacetime) and sustainability (wartime) for our
logistics dollia,

B. .oLine Replaceabic Unit (LPUs).

As mentioned earlier, Lne first step in accomplishing our goal is an
examination of each of tne resource areas. We have made by far the most
progress in relating LRI} dollars to aircraft availability. An Aircraft
Availability Model (AAM) is about to be implemented in AFLC that allows
us to set specific peacetime aircraft availability goals and determine -
tne most economical way, in teras of dollars spent on recoverable items
(both LRUs and 3RUs), to obtair these goals. This means that we can
quantify tne relationship at Figur: 3 for peacetime operating stock (POS)
LRU dollars. AFLC is also in the pr.cnss of implementing a Weapon System
Management Information System (WSMIS) that will enable us to determine
the daily availability of aircralt to fly wartime sorties, as a function
of recoverable item (again LRUs and SRUs) assets. This means that we can
quant ity the relationship at Figure 3 for pre-positioned War Reserve
Materiel (WRM). Diractorate personnel have played important roles in the
development and implementation of these capabilities.

. - et - .. L. o - ) e . . R ‘.~4-,'_."
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Aircraft
Availability

LLFU Dollars
Figure 3.

In the next five years, we plan to enhance our ability to relate
investments in LRUs to readiness and sustainability in a number of ways.

Right now aircraft engines are not included in either the AAM or WSMIS.
Consequently, botn the AAM and WSMIS overestimate the connection between
a recnverable item that is an engine component and aircraft availability.
RBer~ause the engine is "transparent" the item is treated as an aircraft
LR ard a shortage of that item "downs" the aircraft. In fact, if we
nave «nough spare engines no aireraft will be down. This problem will be
corrected as we help to implement engine information in both the AAM and

wWOoMLO,

Support equipment {e.f., a starter unit} is not included in either the

AAM or WSMIS. ahile this type of equipment 1is really an end item it
mignt mave gense o treat it as an aircraft LRU, a shortage of which will
ground the a.reraft. Whether support equipment is treated as an end item

{in whieh cane we need a number of end items (i.e., the support equipment
and the aireraft) available to have an aircraft available), or as an LRU,
Wwe wWiil nhelpy evelop the tools necessary to allow AFLC to incorporate
support equspment into botn the AAM and WSMIS.

Munitions are not now included in W3IMIS. We are currently involved in
Wwork which will result in the incliusion of munitions in WSMIS.

g
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Economie -acr Quantity (EOQ), or ron-reccverable, i*ema are not nNOwW
include” in the AAM or WSMIS in spite of the fa~t *hat some of them are
LRUs. We are working with some of our onlieagues n e private sector
to find a way to incorporate EOQ items into the AAM rd Wi MTC,

There are still some inconsistencies amore o % 5 replenishment
{PO2), and wartime requirements computatinna R Wwar HReadiness

Spares Kit (WRSK) requirements are COmpt el nscuming a full
cannibalization pelicy while the POS requ.rement aszumes ‘rere will be no
canribalization). We will analyze the differcnt  rejuirements and
assessment approachls and recommend either a aingle approach or, as a
minimum, compatible approaches.

Recently AFLC awardedi a multi-millicn dollar, multi-year contract fcor the
Zevelopment of the ERequirements Data Bank (RDB). The RDB will be the
system AFLO uses ho determine the material needed, in peace and war, to
aupport the Air Force's operational commands worldw de. Three XRS
analysts are working with our associates in the Materiel Management
Neputate Lo provide the contractors with mathematical t:chniques for
~2lating engine, recovorable item, EOQ item, test equipuent, and support
cquiomert requirements to readines3 a ! sustainability.

W Aalsc have rprecently become interested in Program Objective Memorandum

oMo Torecasting techniques for LRUs (actually for all recoverables).
Tho s very difficult area that has, so far at least, refused to yield

Yoo Terenaendel apprcaches (sunh as those used in WSMIS and the AAM).  We
believe we nderstand the problem with micro-models but we have not yet

disnovered -y other  techniques with which we are particularly
comfortable. we will conlinue our search for a technique that can be
azed  te rein ~xpenditures in the POM period to readiness and

sustainablility.
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C. Maintenance.

As stated earlier, by the maintenance system we mean the system that
accomplishes off equipment maintenance (i.e., we are excluding flight
line maintenance). We need to understand the relationship among
maintenance system r2sources, the number of demands on maintenance and
maintenance times (i.e., DRCT & BRCT). That is, for base maintenance
shops, and depot maintenance shops (and for consolidated maintenance
shops) we need to put some numbers on the curves at Figures UY4a and ub.

My intenan~e Maintenance L
Time Time

Maintenanee Inveshtment Maintenance Demands
Tl Malarenance Demands ) (Fixed Maintenance Investment)
Flours bn Figure Ub

iele same progress in this area.  In both WSMIS and the AAM the
In it repair times due to SRU shortages is explicitly taken

into Accow.. in the AAM we actualiy choose between buying an SRU and
buying an LRC raned on this relationship. (Spare LRUs are either ready

Lo inatall  onoan aireraft or  in "resupply"--maintenance (including
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The atudy furtier -Lggenta ~nat vhe variab lity about the mean aircraft
availability reporsec in analytic moders snen az Dyna-MYTRIC (a model
which aszesses weapol system capability considering recoverable spares),
which also uses tne Poisson ¢emand ansumption, is also significant.

15.5. ANALYST: Bon Novak; (S13) 297-4408; AV: 787-4408

16.1. TITLE: CET Engine  Management  Simulator (JEMS)  Model
Modifications

16.2. CUSTOMER: ~he Engine Management Community: AFLC/MMMAE, LOC/CFP,
ASD/YZL, SA-ALC/MMPER, QJC~ALC/MMPR.

16.3. OBJECTIVE. Te modify the JBEMS models so that they can more
easily be exercised by the usiaz organizations above, with minimal
assistance from X¥XR3. JEM3 is a family of Monte Carlo simulation models
that relate aireraft availability by weapon system to the base level
repair and resupply of engines ana acdales.

16.4. RESULTS: YRS hasx developzad s program which allows users to
create apnd/or srodify existing data files for the C-5 model. This
computer program speeds up the execution of JEMS models for specific
engine anpl:cations, and greatly redices the chances for the errors that
previcusly occarece2c  when changes had to be incorporated into the
program. Thae user interacts with the program through the terminal in a
quesstion anc answer format. The program allows the entire data file to
ve created ¢ any selected datu~ 1o be edited from an existing file.
The format roeguires less techri2al knowledge by the user and therefore
.3 less threstening to use.  SA-ALC is presently testing the model and

praviding feeaimow {or potential furtner improvements.

Y]

RO ANAL T Brb Novak; (523) 257-8408; AV: 787-4u408

HE TiThar o omp emanturion of XRS kngine Management Software
PULoe Do0Tomia 0 ATLD MMIAR D LOC/TFP, SA-ALC/MMPRR, OC-ALC/MMPRR
S SR e rinTm otror engine logistics support

oo Dy Iriendly sofruware developed by XRSM on the CREATE
Vi T TAWATE oomputer  system provides training and
Capso b oot s ann por Foren ogistics Command bases.

Ao oprancoct i one were informed by letter of the
Pl e D W st in e e fabs in engine logisties support:

o DA s meriat Do poogram for all JEMS simulation

LY relate aircraft availability to
it resung ~f engines and modules. Describes
st e e Lot s T et TEMS models. Includes scenarios,
- , . .
)
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12.3. OBJECTIVE: Netermine 10 some additional B-1 engine maintenance
actions (caused %y a program t¢ improve performance) will cause an
increase in the numver of engines going to the depot for repair.

12.4. RESULTS: in conjunction with ASD/YZL, we have verified that
under current meintenance policy the number of engines being returned to
depot for repair wil: increase by a factor of five. This was done using
OMENS, an XRS-develcped simulation model that examines different
opportunistic maintenance policics at base and depot repair facilities.
Future work will be Jone to determine if some maintenance policy changes

PR

can reduce tnis elfect.

12.5.  ANALYST:  Virvginia .. Williamson; (513) 257-6531; AV: 787-6531

13.%. TITLE: Engine Meaningful Measures of Merit Methodclogy--EMA
13.2. CUSTOMER: AFLC/MMMA, LQC/CFP

13.3. OBJECTIVE: o understand how the D-Day quantities of spare
engines on hand at basgsses and the awaiting parts times occurring in the
base engins maintenance shops would impact on operational readiness and
sustainability measures for the aircraft during war for given scenarios.

12.4.  HESLLTS: A simulation exercise-regression analysis procedure was
developed and api ' iod Snr the 2-%. and the F-4E. The method produced an
equation L =t wias useiud e as,.osoing peacetime readin=ss status, for
pradicting wartime  _ucrtainahi)'ty, and for developing understanding
abnut how mucn each variaole oawributes to wartime sustainability.

2 z Fon Dot N . .
QOOME IS LZNTY W,

q. Tnenend Serviceable 3tocx has the greatest impact on weapon
ty @t the nezinning of war.

3

SYstem aval Al Lo

<8 Telayo o base level engire repair have the greatest impact
starting ot about the 45+ day of war.

o e Lo at which engines are sent to the depot for repair
bencomes the oot imoortant variable affecking weapon system availability
after about a yeair into the war,

A progeam cailedt PREDICT was developed and implemented on AFLC's
computers iy the LOC personrel assess daily weapon system avail-
Ab.iity rates hased oon the daily awaiting parts times being experienced
and on the tolal Loarea on hand.  PREDICT is a very easy program to use
witlh compnier tercioaln in o4 quescion and answer mode. It applies the
formuias deve oped by the EMY process.

Yo b

g LA SRR e N4 14 oy
o Thor aenr Madden,

"onorah paalock,
“nit Persensiky; (913) 257-4408; AV: 787-4408
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9.5.  ANALYS": (Capt Thomas L. Brayton; (513) 257-6531; AV: 787-6531

10.°. TITLE: B-52 Weapon System Assessment

10.2. CUSTOMER: LOC/SCAC
SAC/LLGM

10.3. CBJECTIVE: De*ermine the proper way to model B-52 operations for
wart ime capability asscessments.,

10,4, RESULTS: Wrking closely with SAC/LGM, we examined the
operaticral characteristics of the B-52 wartime mission. We concluded
that “he DynaoMETRIC model, designed for wartime weapon system
~apabilaty aszessmen = for fighter aircraft, could be used for strategic
bomter spe-aticons bLv restructuring the data input to the model. We
femopst rat et sac isfaerory results with our procedures, and consequently
the incorparation of the B-%2 intc the Weapon System Management Infor-

mat o CvaremsSustainabhility Assessment Module (WSMIS/SAM) was
yoanmn et

L. ANALYET Virginia L. Wiliiam:on: (513) 257-6531; AV: 787-6531

" '. TITLE: Computing the Initial Buy of Recoverable Spare Parts for

the ¥~ £ 2D
1.2, CUST'MER:  AFLC/MMMRS

TTU3.0 NBJEC . e To compare two methods which compute the initial
quantities nf © parts to buy for the F-16 C/D and recommend the best
apprnach.

L, ESULTS . The: + 2o methods used to compute the initial buy of
recoverable  spares fo¢r the F-'6 were Air Force Logistics Command
Reguiation A7=2T7 (aAF.04 497-27) and Mod-METRIC. AFLCR 57.27, Initial
Spares Computations, tuve “he pipeline gquantity ¢f ewch item. The
pipeline quantity includes " ~ms which are needed to meet demands at the
vage, Lhe depat and to crver - e tems being shipped between the depot
and nase tov ronair, Mod-~ET T hrvs the spares which minimize the

Averssge  cjpumoer o7 [RIY nhaskorue . a1t the base. A backorder is an
anfailliet demand Tor oan item. 2ur o iy showed Mod-METRIC was the better
Approant, toage ter the iaital buy o) recoverable spare parts. The

resudte T this sty are haing used Lo develop new guidance on the use
[ad

o8 Mod METE T far the it i3 huy of spare parts.

TULG. ANA, VAT tapt Melinda Grant; (513) 257-6531; AV: 787-6531

AT TITLR: DOMUERS Application for the F101 Engpine

12,2, CNITOMES: Aty
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T4, OB T SolmaALe Ltw muern bo 't omat capability improves as
recoveratle .Lem s, LY LoTen Trom o bLne depst are reduced.

T

7.4, RESLT 75 woooased Lyvna-METRU, 3 moedel for assessing dynamic war-
time weapor. ovsten capab 1ty resusting from recoverable spares, to
determine the :mpast on oa coralt availability for a  deployed F-16
squadron under varyind assumibtions abont item shipment times for CONUS
resupply. The rescits of tnts study were used by DST to help determine
the benefits rhial woo 1 bLe redai ooa i distribution times ware reduced.

7.5. ANAL YYD waroara J. wooand,

Presoilta f. cradwick: (513) 257-6531; AV: 787-6531
8.1. TIThLi: WPEL 10 Lo Datu 1o WSMIS/SAM
8.2. CUSTOMER: L0 70 SMW and .00
b.3. ORJFCT i Develon  Aan anterim solution  for providing data
necessary (¢ the W o<pon System Manegement Information System/Sustain-

ability puucsomeni Modatie  WEMIS/LAM)

.40 roouon T

iness Sparorn o Atn

Ces

the ARFLU cta system used to compute War Read-
; autt Fase Level Self-sufficiency Spares (BLSS)
Cor 30 day  top oot oo zupporo ior depnloyec and  in-place bases. A
revision a0 00720 amc,ermented nooariv 1984 omitted factors critical to
proper  we noosySTer dassessmer Lo Dy WOMIS/SAM. We reacted to this
problem ceonred oo tne wiosng data from another source, the
Depor. Jmre Doy U EATL Baoe . 1 mr work in this area, these factors

will be re stated 00 tne © in Pending reinstatement, we have
continu ' o pen ' n7  submissions of D029 data and
provideag “bte oo oans toy JUMS/S and numerous other users.

a.h. ANNLTTTT L ey Thome s L Ter gron

Tarcara J. Wieland,

'(513) 257-6531; AV: 787-6531

Yoo Tl i v e e iasic Afplirt with Dyna-METRIC

.-, IO ) A RO AN SN 1
N ; S way to model strategic airlift
Opeat g ‘ ; ' L7 ANSAsLTenLS .

o, DR di 0w wtoo HL MRS, AFLC LOC/AT and DRC (Dynamics
e ocoarer e . we cxne oo Lne operational characteristics of
I S me ssLan. dWe cocncluded that the newest version of
JYnin=MITI - e ar ansaily o designed for tactical fighter
Griorar o R Sooared no ande) strategic airlift by restructuring

; o T A W wemonst ~ated satisfactory results with
DU prooes o0 andt artecs Ty Yne ineorporation of strategic airlift
S, Lres LTIt e Uvnten Management Information System/Sustain-

- TR o7 be anomniished.
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sufficient fr = first 30 days of 2 war--for these same increases in -
reliabil? .. In addition we determined the savings in F100 engines (the

engine '.sed on the F-15 and ¥-16) and the direct F100 engine maintenance

manyrower savings due to inecreases in reliability. NDur results were

given to the Commander who used them in a number of speeches to defense

contractors.

4.5, ANALYSTS:  XHS statt: (5172 SR7.A5AT: 4V, 7HT.65 3

5.1. TITIE:  Yhe Wifect of Areraft Age or Maintenanee (Costs
5.2. CUSTOMER . AWLC/XR
5.7, MBJECTIVE: To  determine the effent of aircraft age on

maintenance ~osts,

5.4, RESULTS: 1t had generally been assumed in AFLC that maintenance
coste  were iner=2azing drastically because the Air Force flee*t of
Aatreraf’t i3 aging. We learned fror available literature and our own
neta i led  examinaiion ;¢ maintenanc» costs that aging 1is a minor
~ontributor to increased maintenance eoosts. Tnatead, the more complex,
high performancs, and non-conventional aircraft that have entered the
intoentory in recent years seem to bs the major contributors. Qur study
nas twelped to change aome percepticrs of the effect of aircraft age on
malntent: ~e ansts,

5.5, ANA. °T: Hugh D. Hunsaker; (512) 257-6531; AV: 787-6531

N TiTT ot Availability Enhancements to Mod-METRIC
N CUSTOMERS: .0 7 /'MMME

h.o?. NBJECTIVE: T ¢nhunee the MAd-METRIC model, used for computing
spare Darts requiremert . o oroviae macsures of aircraft availability.

Hou. RESULTS: Mod-M

~omputes recoverable spare parts require-
O ments for oa aariss of hayd e We modified Mod-METRIC so that it now
D provides {ns axneotad naeher of - T-epaft om0t mission capable and the ex-
L pected number o9 airornfn mina s arahle at east hudget level. It also
- nroyviden o nlnt art el L s eapable against all the budget
- levela. Thew res ocan he coppnted ander a neo, full, or partial
® canpibalizalion nolicy. These enhanceme. "« provide the user a better

? WwAY t0 relate spare pacls reguiremerts Lo arre-tt availability.

-

’ H.5. ANALYST:  Capt Melinda firant: (57720 257-6521;  AV: 787-6531

- }
i. 7ot TITLE: How Pipeline Performance Improvemen® Affects F-16 Wartime .
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which duplicates the official, production model and can be used on our
research computer (CREATE) to conduct studies.

2.4, RESULTS: Although the official production model 1is not yet
operational, we did accomplish some major milestones in 1984, Qur
research model is fully tested and operational. Our research model was
developed before the official model because we planned to use it in
testing the official model. We have also developed a test data base to
test the official model. We are now using our research model and test
data base for this purpose.

2.5.  ANALYST: Major Ron Stokes; (513) 257-6920; AV: 787-6920

3.1, TITLE: Determine Impact on Reparable Spares Requirements of
Using Aircraft Availability Techniques

3.2. CUSTOMER: AFLC/MMM

3.3. OBJECTIVE: To provide senior managers in the Air Force Logistics
Command with an estimate of the effect on the requirement of changing
from buying recoverable spares to meet a fill rate goal to buying these
spares to meet selezted aircraft availability goals.

3.4, RESULTS: We used a research model to compare the aircraft
reparable spares requirement computed with the requirements algorithm
using preliminary Air Staff availability goals with the requirement
computed with the Variable Safaty Level Algorithm using current fill
rate goals. Tne requirements compute! using the availability driven re-
quirements algorithm were noc significantly higher than those computed
by the current method. This study helped to alleviate ccncern over the
cost of implementing this new technique for computing requirements.

3.5. ANALYST:  Major Ron Stokes; (513) 257-6920; AV: 787-6920

4.1, TITLE: Costs Associated with Item Failures
L.2. CUSTOMER: AFLu Commander

4,3, NBJECTIVE: To determine how much of the Air Force Budget could
be zaved if parts never failed and to show the savings in dollars (with
no decrease in force readiness or sustainability) wunder various
inecreases in reliability (e.g., 10 percent, 20 percent, 30 percent).

4.4, RESULTS:  Working with a colleague from the Air Force Accounting
and Finance Center (AFAFC), we determined that about 20 percent of the
Air Force Budget cculd be eliminated if parts never failed. Of more
pracltical value, we were able to show how many recoverable item dollars
could be saved in peacetime (with no decrease in the number of airecraft
available) for a numher of modest increases in reliability. We also
were able to determine the reduction in F-U4, F-15 and F-16 War Readiness
Spares Kits (WRSK)--a kit designed to make deployed organizations self-

3
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I1I. 1984 ACCOMPLISHMENTS
A. Intr: luction.

This part of the Annual Report covers two kinds of Directorate output for
1984, Section IIT.EB. contains some specific results obhtained in 1984,
Secvion III.C. desec-ibes = pobtpourri of antivities that "come with the

tarritory.”
3

T, TITLE: variable 3arety Level (VSL} Computation For Recoverable
Ttems

tLZ. CUSTOMER:  AFLC/

1.3, OBJECTIVE: Tne purpose of this study was to investigate the
mathematical technigues teing used in tne algorithm which computes
safety levels for recoverable items. The investigation was requested by

the Directorate of Materiel PRequiremcnts and Financial Management when
it oecame apparent that unreasonably high safety levels wer: being com-
puted for some recoverable items.

oo, BREIILTS The investigatinrg, was conducted by a task group
consiatire of  repregentativez from the Directorate of Requirements,
Materie: ntrol,  and  Tdentification Systems; the Directorate of
Matariel Reg o remen's and Firancial Management; and the Directorate of
Managensnt. 507 craes. The task group was able to identify several errors
hothe aathemss " routine. The errors occurred during the process of

V3. <. . .talinn to the Amdahl computer. When AFLC changed
it alse o -oeged program  languages (from FORTRAN to COBOL).
DRRE were  my in the conversion from FORTRAN to COBOL. The
correctad. A a result, the safety level requirement was

wpprosimstoly AT1E millioe,

ANROY R Jonn o 0 (B13% 25T7-23RT7; AV: T87-2167

- ’ Tompus o Recun o Tt Mast Yeanan System Availability
- . :_‘ A
T Corte oo Sear , hEr e FaY LV
: OF T OV Too impiement a0 new  arceedure for  computing the

S ricte Wwhinah o are repaired when they fail instead of
away ' ceqnived by the Alr Feroe,  This new procedure will
1. raquteerent inonach oA way Yhat alreraft availability goals
are won o owhmile, almalianecasly, minimizing the exoenditures for these
perarsh e ra b Tancaesently o we wantod to 2ovelop a regearch mndel

o«
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We are beginning now on a project we call INTEGRATE. This project will
prototype an integrated network of computer models or procedures to
produce weapon system capability assessments as functions of the major

- resources. We plan %o have it running by the end of 1986. At first, we
will feed it bogus input since we won't have all the information needed
for Figures 3 tnrough 6b. This will serve two purposes. It will

illustrate the mechanism for trading among resource areas. [t will also
help us get the information necessary to understand the trade-offs within
and among resource areas (e.g., if a model run with "scft" information
indicates we should spend 1less money on maintenance and more on
distribution, our associates in the Maintenance Deputate will have an
incentive to help us get better information).
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. Proc rement.

We need to understand the relationship among procurement system
resources, the procurement workload and '"procurement factors" (see
Figures Ha and 6b). By procurement factors we mean specifically the
demand rate of an iiem fthe reciprocal of the MTBD), how often an item
must be thrown away (W), the cost ¢! an item (C), and how long it takes
the contractor to deliver an item (PLT).
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Procurement Jr- ent, Procurement Demands
(Fixed Procurement enznds) (Fixed Procurement Investment)
[" Figure ba Figure 6b
.
b "hig  Directorate haz o current plans for in-house work in the
’. srocuremert. area. This ~rea is, however, receiving an unprecedented .
r apnnunt  af analysiz throughos the Department of Defense.  Consequently,
voo we expect that in the next ¢ w ears we will be able to use the results
V- Hf *hie upalveia Lo put. some numl c 3 oon the curves at Figures fa and 6b.
. Foo o Partting 1t All Together.
o ‘ . : . .
- Mnce we understand the relationshins we have described ir the previous
4 . 4 SI i M .
W cectiops (71.A. through IT.F.) we will know the results that can be
d expectard from expendi‘ures in each of the four rescurce arrcas. Then we
. san begin to trade among LRUs, maintenance system resources, distribution
. system ragources, and procurement system rescurces (see again Figure 2,
V.‘ page U) *o obtain the most force readiness and sustainability for our .

y logistins dollars. That ia, we can ¢raw the curve at Figure 1, page 2,
with aome confidence.
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D. Distribu*inn.

We need to unaerstand the relatic .hip among distribution system
resources, the number of demands on distribution, and distribution times
(e. g., O&ST & RET). That is, for movement of parts among bases and
depots we need to put some numbers on the curves at Figures 5a and 5b.

Distribution Tine

Distribution Demands
(Fixed Distribution Investment)

Distribution Investment
(Fixed Distribution Demands)

Figure 5a Figure 5b

When we talk about distribution times, we are mostly talking about
waiting times. The secret to reducing distribution times is to reduce
the time the item spends waiting to be packaged, waiting to be loaded on
an aircraft, waiting for whatever.

Up until now, we [(XRS personnel) have had virtually no contact with
distribution issues. 1In the future we will be helping our co-workers in
the Distribution Deputate with a study that will eventually help us
ec2ablish the relationships among volume of cargo moved within the United
States, delivery times, and distribution system costs.

In tne join®' Rand/AF "Uncertainty Project” we will be investigating how
“ooomake  tne disuribution system more responsive so the maintenance
capability within the theater and at the depots can be used to alleviate
the swings in repair requirements.

We also plan to investigate how lateral resupply (the shipment of parts--
cerviceable, or o in need of repair--from one user to another user) affects
customer resupply times.
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awaiting parts' .. distribution. In order to increase the likelihood of
having an LT. ready for installation, we can buy more LRUs, or buy more
SRUs and reduce the number of LRUs awaiting parts.)

We have an XRS developed computer simulation (JEMS) of jet engine
intermediate level (base) maintenance shops that can be used to determine
the relationship between the resources of the shop (e.g., maintenance
personnel, test stands) and maintenance times. This model has been used,
for example, by the Military Airlift Command as the basis for a wartime
increase in C-5 engine maintenance crews.

In the future we will expand our use of the JEMS model to more aircraft
engines. We are also considering building a JEMS-like simulation model
of engine maintenance at the depot.

Many EOQ items are used in the repair of SRUs and LRUs. A shortage of
these EQQ items increases the repair times of the SRUs and LRUs (in the
same way SRU shortages increase LRU repair times). We are, as stated
earlier, working with some of our associates in the private sector to
find a way to incorporate EQCQ items into the AAM and WSMIS.

The lack of fest equipment in a mainterance shop also extends item repair
times. We plan to enhance WSMIS so that we can quantify the impact of
teat equipment availability on maintenance times.

We ars also working with the Air 3taff and the Rand Corporation on
something #e call the "Uncertainty Proiect."™ As part of this project, we
are examinring the potential contribution of repair to aircraft
availability. While intermediate level (base) maintenance is a key part
2f this effc-- a particular emphasis 13 to understand how best to use
depot shops t- sspond  quickly to rapid and unpredictable swings in
repair requirensu? fanech a3 might occur in the initial stages of a
wartime surge).
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21,1, TITLF: ceeasting Tools

21,20 LOTOMER:  ARLC 1CC/TLP

21.3. OBRJECTIVE: Examine meraods to forecast up to two years into the
future several measures of loristics performance for use in periodic
Logistics Cperationg Tovter (D071 asneasment brisfings.

2.4, RESULTS: We deve loped cofnware to process, examine and display
the LOC's data which nreovided them with 2 much better understanding of
the data uszed in their nresentation of logistics performance measures.
We then examined = rarn; of  forenasting methods and identified the
praeferred {(Box-Jenkos) Ugrecasting technique. The bottcem line of our
finding=® is  that awalvticually sound tftorecasting techniques require
rigorous ‘rtetactic with skilied ansiysts. This suggests a careful
evaluation of the reqgu’ ement for tre Torecasts i3 necessary, because it
will recuire a =erinus covrirment 1wagnuire the okills to dedicate to
the forecasuving Tunchion.,

&)
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Teaso T luz AL Chadwi w0513 257-6531; AV: 787-6531

o0t TITLE: Demandt  Distrivoticorn, and  Variance-to-Mean Ratio of
.
i
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2204, U¥oro o determins ke host zy of computing demand
varianes for coraboee L unq

YL, RESLIT EEESUIPENS e - developed a variance estimating

)

ecrnig e Tt Comindng oo Wi il be tested using historical data.

P RNALYST:  Ceroracc orandy, Mooos Tgam: (5172) 257-4535; AV: TBT7-4535
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24.2. CUSTOMER: AFLC/AT

24.3. OBJECTIVE: CPAS encompasses the automated and manual functions
involved in AFLC's Central Procurement Accounting Process. This process N
provides a means of recording and reporting all financial data relative .
to procurement using Central Procurement (CP) funds, Foreign Military ‘
Sales (FMS) direct citation funds, System Support Division of the Air
Force Stock Fund (SSSF), and the Depot Maintenance Service, Air Force
Industrial Fund (DMIF) administered by AFLC. Today's systems process
approximately three and a half million transactions per year and
maintain over 200,000 open contracts that have an Unliquidated
Obligation Balance (ULB) of about $16 biliion. The ¢‘inancial data
involved are in direct support of Air Force weapon systems and have
significant impact on the Air Force's ability to carry out its military
missions. Currently there are three accounting systems making up the
CPAS. They will be combined into a single system. The objective of
this effort is to make sure this is accomplished effectively.
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24,4, RESULT: This contract effort is currently being evaluated by the
s AFLC staff.

4 24.5. ANALYST: Contract study, Mary Oaks; (513) 257-4535; AV: 787-
} 4535

b.
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3 C. Otner Direciorate Activities

g We are the  Air Torce expsrts on  the Aircraft Availability Model
: {originrally developed by the lLogisties Management Institute). This
- mod2l computes ctock levels for recoverable items in order to obtain a
y pre-specified number of aircraft available at minimum cost. We made
3 some runs using this model for the Rand Corporati a; helped Dynamics
v Researen Corporation personnel run  the model; and gave numerous
‘i briefings on this model to interested parties, including representatives
; of the Royal pustralian Air Force.

We are the Alr Force experts on Dyna-METRIC (a Rand developed model
that oredicts wartime weapon system capability based on the recoverable

sparen asaet orsitian).  We have helped Rand correct deficiencies in the
. model s compater nrogcam; developed software support programs for the
model; and heiped wany of our associntes understand and use the model.

Y "-’.-‘-wr—rvrv,

; We nave srovioec technicial guidance regarding the Weapon System Manage-
b . et oannrant Ten Svmtem (WSMIS) to our associates in the Logistics
i' “eravians Lonmter LL0CH and the Logisties Management Systems Center
MG Amsng  Sur o activities in this area are providing software
C changes to oorreet ugliciencies in the Sustainability Assessment Module;
3 demonstrating now Lo input scenario data to WSMIS; and producing a paper
P cefin.ny sons Lmportant terms used in WSMIS.
b -
r noace tne Yo Force oxperts on Mod-METRIC (a requirements computation
: . 0L whieh setoermines initial recoverable spare part quantities needed
# A acnieve ¢+ dorired ievel of base jevel LRU backorders). We designed
ek
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some  support  nofown T mace Mo eWMETRTS very user friendly; helped
some of onr o riadleg noe ModMTTR OO e mabo 4 he initial spares buy for
e T e rade some MoAMLTRT T v ne e s nn ] Yeagues at Rand; and

lectnre i on Med s e tors Uhar e baval Auetralian Air Foree
and e Swedisn vistisee e 00T om0 T

wWe are the Air Forc:s -noversia SRpeeta o TOPR S ‘an AFLC system that
sens base Simeie Coowe T T s e sy e eaps tased o the world-wide re-

compree st e Tt myatemo, We nelped “the Air Force
Anditors andeegr s o . et avestigated the DORE levels of 3
Ltems for the [ Coo s Dawmmaer s T oaysan OFf Toer, Wwhit we learned in
this invesfign® At e v pran, dooever into how D028 has been
implement e,

auLremen

A, mplemant nayw teatyres in 1C0OM (a large computer

2. e i Tooeme haes Yoavel functions of operations,

R e o ares na eapability to deal with

~omnlerd maintenance policies. These

. o candidate for use in modelling some

s nnvecig o dentt lovel maintenance.  We also served
Co AR LT mors el attempting Lo use LCOM.
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Lreanizations develop, find, and use
ter facilivate analyses.
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audit at Ogden of F-16C

and D oin dal reauvirementa

e orovico! our  comonts o e applicability of a  number of

matnomat o dals to our asasccrates in other orsanizations.

We nrovided oo on i nvmher of technical papers to our associates
noobher coagan :

Ve proviced tne  Ea Loporation with data and analyses (e.g.. we
proviaed them wite s faeentian oon the W00 engine depot repair process
an analtyein o e i feel o F denpoved reliability on aircraft
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Panel. This opanel woyiows ol Troeeam Data f tomation Requirements
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The XRS Director serves as permanent Chairman of the Management Sciences -
Study Panel (MSSP). The MSSP makes recommendations regarding AFLC's -
contract management sciences study program. !

An XRS analyst served as a member of a Technical Evaluation Team that
helped select a contractor to perform independent audits and evaluations
for the AFLC Senior Staff.

AR AFE e Gr St Jub o S S e A4
.

A "Summer Faculty Program" Research Associate from North Dakota State !
University worked with us during the summer of 1984, Based on our .
recommendations, he 1is continuing to work on AFLC problems through a ;

grant from the Air Force Office of Scientific Research. 1

We presented a paper on our Engine Meaningful Measures of Merit
Methodology at the 52nd Military Operations Research Society (MORS)
Symposium.
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V. Titeody AU .
Ao Invr odduction.

Section TV.R., I: u Sesoeopllor of eatn of ouyr omajor projects for
"985, Tn most cases oYl rensy gevkorr o an thers projects.

We have twe cate ; \ n=nene and eontract. All the in-

fouse  studies fone o e contract o studies, Within each

< Focy . the nr e w0ty ooriority,  The {irst oroiect listed

e the cne we woal v Toslo e actant bt tesnirate or defer if a2 new

4 Giotnteq & ome 2t tan o oue 8% proeranm.

G A S O e Vi Tumeos g oorrent gsratus, and our future

rlann SR G e, i s ~f tne relationcship between the

nyestamern.  in ratavad ahitet s TR )y the relationship

g Sosoant o Ao annr e demands and maintenance

Atoooor o nenr distribution system investment,

aribr o times (1IL,D.); the relationship

oy mer seeourerent demands and procurement

Ly 1= celaliconship swong  investments in

ATETEY QPRI ynr S bation system resources, pro-

AogOU e T S readinenss  and  sustainability

referenced 1in
in 1V.,2, to help you tie the
17 a p»roject helps us relate

(are)

‘ A ; silitvy the title will be
S e mrintenance resources
o “ALrne Seens awaitivg parts.

St cempent s Dava Bank (RDB) (ITILB. and

o oanitarion2aity feasible mathe- .

cetwel cen froments computAation

E ovipment) and across all

! T Mathematical techniques
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2.1, TITLE: Support to Development and Implementation of WSMIS/SAM
(II.B. and II.C.)

2.2. CUSTOMER: LMSC/SMW, LOC/TLP-2

2.3. OBJECTIVE: The objective of the project is to continue taking an
active role 1in providing direction to the contractor on technical
issues. The functional description laying out the complete sustain-
ability assessment module with all of its enhancements will be
thoroughly reviewed. The preprocessor for the SAM effort will be

implemented on AFLC/WWMCCS and thoroughly reviewed for technical content
and accuracy.

2.4, ANTICIPATED BENEFITS: Ensure technical accuracy of weapon system
representation in the system and accuracy of contractor produced soft-
ware. WSMIS/SAM will relate logistics resources to daily airecraft
availability and achievable sorties. CSMS data will feed WSMIS/SAM and
weekly production runs will be generated for each weapon system against
different war scenarios by base/theater.

2.5. ESTIMATED COMPLETION DATE: Strategic Bomber assessments June
1985. Strategic Airlift assessments September 1985. Dyna-METRIC 4.4
December 1985. Remainder will continue into 1986.

2.6. ANALYSTS: Virginia L. Williamson,
Barbara J. Wieland,
Michael R. Niklas; (513) 257-6531; AV: 787-6531

KPR TITLE: Incorporate Aircraft Availability Requirement Techniques
into DOU1 (IT.B. and TTI.C.)

3.2 CUSTOMER:  AFLTC/MM

3.3, UBJECTIVES: (1) Develop, document, program, and test the
mitnematical algorithms required to incorporate aircraft availability

requirement technigues into DO41, and (2) provide implementation
assistance.

3.h, ANTICIPATED BENEFITS: (1) Provide the capability to compute
peanetime aireraft reparable parts requirements to specified aircraft
availabiiity goals, and (2) compute a better mix of reparable spare

parts in terms of maximizing the gain in aircraft availability per
dollar spent.

3.5, ESTIMATED CUAPLETION DATE: June 1985
IR ANALYSTS: (apt Melinda Grant,

3317 Wysinski,
“ajor Ron Stokes; (513) 257-6920; AV: 787-6920

b, TITILK: POM Assessment Techniques (II.B. and II.C.)
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6.2, CUOTOMER:  LMOD/0MW, LOC/TLE-Z

6.3. OBJECTLVE: Load the Dyna-METRIC Version 4 capability assessment
model on ¢tne CReATE computer, test, and make it available to users
throughout the Command.

6.4. ANTICTPATED BENFFITS: Supports the WSMIS/SAM combat capability
assessment system by allowing consideration of cargo aircraft and depot
workload constraints. Since the model is large and complex, we are also
producing user interfaces which enable operational lecvel non-programmers
to apply Dyna-METRIZ. In addition, we anticipate a request for
assistance from Raquirements Data Bank (RDB) designers. They will be
investigating several requirements computation methods, including Dyna-
METRIC, and wiil very likely ask us to help with the evaluation.

6.5. ESTIMATED COMPLETION DATE: December 1985

6.6. ANALY ST Micrnael R. Niklas; (513) 257-6531; AV: 787-6531

7.1, TITLw: TORB Tentra. Leveling 3ystem (II.B. and II.C.)

Tl CUSTOMER ATLT/MML, ATC

7.3. DI ineruds base conuemnation rates in D028 to improve
compatinilit. w:th D0OH1,  Alse, develop, program, and test mathematical
algoritam © wn<.on 7e wvireraft o :ilability for use in D028,

7.5, ANTICT AT BENEFTTS: Petter agreement between requirement and

distributiocr. cowputaticns and improved distribution of reparable stock.

7.0 EATIMATED ML LN DATE: Base condemnation rates in D028 by
Septemper ¢ Femarader ol project will continue into 1986.

7.6. ANALYOT: “apt Melinda Grant; (513) 257-6920; AV: 787-6920

~ ar

B.1.  TTTLE: tneertainty" (IT.B., IT1.C., and II.D.)

8.2, THOTOMEY . AVLC/XR and USAF/LE

3.3, SLIRTTIVE “ordk wWith Rand and the Air Staff to determine how
best tn cornter tho major environmental and demand rate uncertainties
that surrooni Togistics operations and resource allocation decisions.

G, ANTITITATED BENFFITS: The benefits from this project in the next
vear are tc hetter Jefine the extent of ecritical uncertainties that
affect logiztine support and Assess the implications on costs of spares
of these Lanecrainteg. . addition, alternatives for dealing with
aneertainti-c wWill ke ta he explored and potential payoffs of
reaponsive cepase and diatribution will be examined.
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11.1. TITLE: Munitions Assessment Modeling (II.B.)
11.2. CUSTOMER: LOC/CF, LMSC/SMW

11.3. OBJECTIVE: 1Investigate alternative methods of munitions assess-
ment modeling, finc the necessary data, and determine the best method to
incorporate munitions assessments into WSMIS/SAM. Included in this
objective is how to best assess preferred versus nonpreferred munitions.

11.4, ANTICIPATED BENEFITS: Inclusion of munitions in the WSMIS/SAM
program will help the LOC/CF and appropriate item managers assess
preferred versus substitute munitions in terms of mission effectiveness.

11.5. ESTIMATED COMPLETION DATE: December 1985

11.6. ANALYSTS: Virginia L. Williamson,
Michael R. Niklas; (513) 257-6531; AV: 787-6531

12.1. TITLE: Inclusion of Test/Support Equipment in WSMIS/SAM (II.B.
and II.C.)

12.2. (USTOMER: LMSC/SMW, LOC/CF

12.3. OBJECTIVE: “he objective of this project is to find the
necessary data and determine a means for WSMIS/SAM to provide its users
with assessments of how aircraft capability is affected by test/support
equipment. We expect that test equipment would be incorporated into the
SAM differently than support equipment. In fact, Dyna-METRIC may not
even be the best model to use in the case of support equipment. A new
tool may have to be added to the SAM.

12.4. ANTICIPATED BENEFITS: The inclusion of test/support equipment in
WSMIS/SAM will allow the LOC/CF and the appropriate item managers to
better manage test/support equipment by relating the management of these
resources to weapon system combat capability.

12.5. ESTIMATED COMPLETION DATE: Complete evaluation of suitability of
Dyna-METRIC test equipment feature by December 1985. Remainder will
continue into 1986.

12.6. ANALYSTS: Barbara J. Wieland,
Capt Thomas L. Brayton; (513) 257-6531; AV: 787-6531

13.1. TITLE: Integrated Capability Assessment Model (INTEGRATE)
(II.F.)
13.2. CUSTOMER: XRS Internal Study

13.3. OBJECTIVE: To develop an integrated set of computer models or
procedures to compute weapon system capability assessments as functions
of the major resources, such as spares, manpower, facilities, equipment,
munitions, etc.
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13.4. ANTICTFATED BENEFITS: Provide model to make capability assess-
ments for given resource mixes, help determine more balanced resource
allocations, and provide prototype for possible future full scale
development and impiementation command-wide.

13.5. ESTIMATED COMPLETION DATE: Prototype model(s) by December 1986.

13.6. ANALYSTS: Harold Hixson,
Deborah Blalock,
Phil Persensky; (513) 257-7408; AV: 787-7408

14.1. TITLE: Develop Wartime Assessment and Requiremerts Simulation
(WARS) Research Model (II.B. and II.C.)

14.2. CUSTOMER: Internal Study

14,3, OBJECTIVE: The WARS model computes WRSK/BLSS and OWRM
requirements to specified availability objectives. The mathematical
algorithms have been programmed anc their feasibility verified by a
contractor. The objective of this project is to develop the capability
within XRS to run and modify the WARS mathematical algorithms.

4.4, ANTICIPATED BENEFITS: Having an in-house capability to run and
modify WARS would (1) enable us to verify the accuracy of future
production software, (2) give us the capability to make quick turnaround
type stucies, (3) give us the capability to compare Aircraft
Availability Model/Dyna-METRIC/WARS methodologies.

14.5. ESTIMATED COMPLETION DATE: December 1985

14.6. ANALYST: rFred H. Rexroad; (513) 257-6920; AV: 7b57-6920
15.1. TITLE: Support to LOC Capability Assessment Modeling (II.B. and
I

15.2. CUSTOMER: LOC

15.3. OBJECTIVE: This is an umbrella project that covers overall
capability assessment modeling =3vvport to the LOC. Ma jor assessment
issues that we are working on are covered by other projects. There is
some overlap between this project and "Support to the Development and
Implementation of WSMIS/SAM."

15.4, ANTICIPATED BENEFITS: The LOC had no capability to wuse
analytical tools for conducting weapon system capability assessments
when it was formed. We have introduced techniques to LOC analysts and
trained them in their use. During the next year we wili continue to
provide technical assistance to LOC analysts charged with assessing the
impacts of current stockage positions on wartime aircraft availability.

15.5. ESTIMATED COMPLETION DATE: Will continue into 1986.
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15.6. ANALYSTS: ¥RSA Staff; (513) 257-6531; AV: T787-6531

TITLE: Aircrart Availability Level of Indenture Study (II.B. and

16.2. CUSTOMER: YRS Internal Study

16.5. OBJECTIVE: The current version of the Aircraft Availability
Model accepts five levels of indenture. This study will look at the
difference in results obtained between treating all items as Line
Replaceable Uanits (LRUs) and recognizing the hierarchical nature of the
recoverable items.

16.4. ANTICIPATED BENEFITS: Results should indicate the value of
reccgnizing indenture levels in the Aircraft Availability Model. If
results show a significant increase in model accuracy then we need to
improve trhe accuricy of our indenture files. If levels add 1little to
model accuracy then computer time could be saved and the model stream-
lined by considering only one level of indenture.

16.5. KSTIMATED COMPLETJION DATE: May 1985

1H.6. ANALYST: Bill wysinski; (513) 257-6920; AV: 787-6920

7.1, TITLE: Inecrporate Engiie Data into the CREATE Version of the
Aireraft fvailabtility Computation (II.B., and II.C.)

VILZ. CUSTOMER:  APLO/MMM

i3, OBGECTIVE: Develop and test the methodology for considering
engine ndeature,  pipeline, and asset information when computing
reparable pa-ts requirements in DO41. This project will rot address the

determination »f engine requirements.

TTohe ANTUTLUPAVED BENKFITS: The incorporation of engine information

fato  bid will o eranle the algorithm to consider the effects of
cnZins/nocuie indge ture, pipeline and asset information. With this in-
Tormat~nn, v Wi 1! ne able to calculate the expected number of
whginensasauten Lied an in repalr pipelines and the number awaiting
prrta Aan., resegn Lo orpact on overall aircraft availability. This

Wwill res..ce .noa more accurate calculation of aircraft availability and
4150 4 bett.r mis of reparable parts providing greater aircraft avail-

S01liny U1 wiver oash.,
ot . ESTIMATED OMPLETION DATE: Will continue into 1986.

Tou. ARALY . Bill Wysinski; (513) 257-6920; AV: 787-6920
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15.6. ANALYSTS: YRSA Staff; (513) 257-6531; AV: 787-6531

16.1. TITLE: Aircraft Availability Level of Indenture Study (II.B. and
11.C.)

16.2. CUSTOMER: XRS Internal Study

16.3. OBJECTIVE: The current version of the Aircraft Availability
Model accepts five levels of indenture. This study will look at the
difference in results obtained between treating all items as Line
Replaceable Units (LRUs) and recognizing the hierarchical nature of the
recoverable items.

16.4, ANTICIPATED BENEFITS: Results should indicate the value of
recognizing indenture levels in the Aircraft Availability Model. If
results show a significant increase in model accuracy then we need to
improve the accuricy of our indenture files. If levels add little to
model accuracy then computer time could be saved and the model stream-
lined by considering -nly one level of indenture.

16.5. ESTIMATED COMPLETION DATE: May 1985

16.6. ANALYST: Bill Wysinski; (513) 257-6920; AV: 787-6920

17.1. TITLE: Incorporate Engine Data into the CREATE Version of the
Aircraft Availability Computation (II.B. and II.C.)

17.2. CUSTOMER: AFLC/MMM

17.3. OBJECTIVE: Develop and test the methodology for considering
engine indenture, pipeline, and asset information when computing
reparable parts requirements in DO41, This project will rot address the
determination of engine requirements.

17.4. ANTICIPATED BENEFITS: The incorporation of engine information
into DO41 will enable the algorithm to consider the effects of
engine/module indenture, pipeline and asset information. With this in-
formation, we will be able to calculate the expected number of
engines/modules tied up in repair pipelines and the number awaiting
parts and assess this impact on overall aircraft availability. This
will result in a more accurate calculation of aircraft availability and
also a better mix of reparable parts providing greater aircraft avail-
ability for a given cnst.

17.5. ESTIMATED COMPLETION DATE: Will continue into 1986.

17.6. ANALYST: Bill Wysinski; (513) 257-6920; AV: 787-6920

18.1. TITLE: Mainterance (I1I.C.)
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18.2. CUSTOMRR: Internal Study

18.3. OBJECTIVE: The objective of this project is to gain a better
understanding of the maintenance process in order to determine what the
ma jor factors are that affect maintenance thru-put time and what actions
could reasonably be taken to affect this time. In addition, the new
AWARES (Assessment of the Wholesale and Retail System) technology incor-
porated into Dyna-METRIC Version 4 will be investigatec to evaluate the
technique's ability to model the effect of depot maintenance workloads
on operational capability. Several aspects of this projest are closely
related to parts of the Uncertainty Project.

18.4. ANTICIPATED BENEFITS: Develop a thorough enough understanding of
the maintenance process to allow us to begin developing the maintenance
models needed to determine the improvement in maintenance 2ffectiveness
due to design of maintenance processes and investment in maintenance
resources.

18.5. ESTIMATED COMPLETION DATE: Analyze existing maintenance process
models by December 1985. Remainder will continue into 1986.

18.6. ANALYSTS: Hugh D. Hunsaker,

Michael R. Niklas,
Barbara J. Wieland; (513) 257-6531; AV: 787-6531

19.1. TITLE: Air Logistics Center (ALC) Inventory Procedures (II.D.)
19.2. CUSTOMER: AFLC/DS

19.3. OBJECTIVE: Review ALC practices relative to managing and
accounting for inventories and determine efficient methols to achieve
improvements in invenicry accuracy.

19.4. ANTICIPATED BENEFITS: Improvements in inventory accuracy.

19.5. ESTIMATED COMPLETIO DATE: April 1985

19.6. ANALYST: Contract stucy, Mary Oaks; (513) 257-U4535; AV: 787-
4535

20.1. TITLE: Review AFLC's Acquisition Process (II.E.)

20.2. CUSTOMER: AFLC/PM

20.3. OBJECTIVE: The purpose is to conduct a study of the Air
Logistics Centers' (ALCs) processing of acquisition documents to
determine the magnitude, 1location, and nature of bottlenecks in the
process, ldentify inefficient practices, and make recommendations for

short term and long term improvements in AFLC's acquisition poliey.

20.4. ANTICIPATED BENEFITS: Improvements in AFLC acquisition policy.
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15.6. ANALYSTS: ¥RSA Staff; (513) 257-6531; AV: 787-6531

16.1. TITLE: Aircraft Availability Level of Indenture Study (II.B. and
I1I.C.)

16.2. CUSTOMER: XRS Internal Study

16.3. OBJECTIVE: The current version of the Aircraft Availability
Model accepts five levels of indenture. This study will look at the
difference in results obtained between treating all items as Line
Replaceable Units (LRUs) and recognizing the hierarchical nature of the
recoverable items.

16.4., ANTICIPATED BENEFITS: Results should indicate the value of
recognizing indenture levels in the Aircraft Availability Model. If
results show a significant increase in model accuracy then we need to
improve the accuricy of our indenture files. If levels add little to
model accuracy then computer time could be saved and the model stream-
lined by considering -nly one level of indenture.

16.5. ESTIMATED COMPLETION DATE: May 1985

16.6. ANALYST: Bill Wysinski; (513) 257-6920; AV: 787-6920

17.1. TITLE: Incorporate Engine Data into the CREATE Version of the
Aircraft Availability Computation (II.B. and II.C.)

17.2. CUSTOMER: AFLC/MMM

17.3. OBJECTIVE: Develop and test the methodology for considering
engine indenture, ©pipeline, and asset information when computing
reparable parts requirements in DOU1. This project will rot address the
determination of engine requirements.

17.4. ANTICIPATED BENEFITS: The incorporation of engine information
into D041 will enable the algorithm to consider the effects of
engine/module indewnture, pipeline and asset information. With this in-
formation, we will be able to calculate the expected number of
engines/modules tied up in repair pipelines and the number awaiting
parts and assess this impact on overall aircraft availability. This
will result in a more accurate calculation of aircraft availability and
also a better mix of reparable parts providing greater aircraft avail-
ability for a given cnst.

17.5. ESTIMATED COMPLETION DATE: Will continue into 1986.

17.6. ANALYST: Bill Wysinski; (513) 257-6920; AV: 787-6920

18.1. TITLE: Mainternance (II.C.)

33

, o
e R i




DR S . el AR riein}
. P .
TN .

’ . PR

e .

e

.

 am an om h Sa o g

v

adimie s See S g T B M- YU B d Wl ~a g o b4l R Sl VW S N Y e M N e i A A Sl A Al Ful Zvas aind ataACietndil o/ Y

18.2. CUSTOM-?: Internal Study

18.3. OBJECTIVE: The objective of this project is to gain a better
understanding of the maintenance process in order to determine what the
ma jor factors are that affect maintenance thru-put time and what actions
could reasonably be taken to affect this time. In addition, the new
AWARES (Assessment of the Wholesale and Retail System) technology incor-
porated into Dyna-METRIC Version 4 will be investigated to evaluate the
technique's ability to model the effect of depot maintenance workloads
on operational capability. Several aspects of this project are closely
related to parts of the Uncertainty Project.

18.4. ANTICIPATED BENEFITS: Develop a thorough enough understanding of
the maintenance process to allow us to begin developing the maintenance
models needed to determine the improvement in maintenance =2ffectiveness
due to design of maintenance processes and investment in maintenance
resources.

18.5. ESTIMATED COMPLETION DATE: Analyze existing maintenance process
models by December 1985. Remainder will continue into 1986.

18.6. ANALYSTS: Hugh D. Hunsaker,

Michael R. Niklas,

Barbara J. Wieland; (513) 257-6531; AV: 787-6531
19.1. TITLE: Air Logisties Center (ALC) Inventory Procedures (II.D.)
19,2. CUSTOMER: AFLC/DS
16.3. OBJECTIVE. Review ALC practices relative to managing and
accounting for inventories and determine efficient methols to achieve
improvements in inven..ry accuracy.
19.4. ANTICIPATED BENEFITS: Improvements in inventory accuraly.
19.5. ESTIMATED COMPLETION DATE: April 1985

19.6. ANALYST: Contract ctuc;, Mary Oaks; (513) 257-4535; AV: 787~

20.17. TITLE: Review AFLC's Acquisition Process (II.E.)

20.2. CUSTOMER: AFLC/PM

20.3. OBJECTIVE: The purpose is to conduct a study of the Air
Logistics Centers' (ALCs) processing of acquisition documents to
determine the magnitude, location, and nature of bottlenecks in the
process, identify inefficient practices, and make recommendations for
short term and long term improvements in AFLC's acquisition policy.

20.4., ANTICIPATED BENEFITS: Improvement3 in AFLC acquisition policy.
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] 20.5. FEOTIMATED COMPLETION DATE: July 1985

N 20.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535; AV: 787-
4535

21.1. TITLE: Simplify AFLC Small Purchase Procedures (II.E.)

21.2. CUSTOMER: AFLC/PM

21.3. OBJECTIVE: To obtain recommendations on how to simplify AFLC's
Small Purchase Procedure.

21.4. ANTICIPATED BENEFITS: Better Small Purchase Procedures.
21.5. ESTIMATED COMPLETION DATE: May 1985

21.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535; AV: 787-
U535

22.1. TITLE: Consumable Item Stockage Policy to Meet a Weapon System
Support Objective (II1.B. and II.C.)

22.2. CUSTOMER: AFLC/MMMA

22.3. OBJECTIVE: The objective of this study is to help us relate our
investment in consumables (items that are thrown away, as opposed to
repaired, when they fail), or EOQ items, to weapons system readiness and
sustainability.

22.4, ANTICIPATED BENEFITS: Better readiness and sustainability for
our investment in F0OQ items.

22.5. ESTIMATED COMPI ETION DATE: June 1985
22.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535, AvV; 787-
4535

23.1. TITLE: Technique for Actual Availability Measurement (II.B. and
I1.C.)

23.2. CUSTOMER: AFLC/XRS

23.3. OBJECTIVE: There are a number of approximate requirements
b optimization models that relate dollars spent to aircraft availability.
- A1l of these models have assumptions that are not consistent with
reality. The objective of this study is to develop a tool that will
enable us to determine the effect of these assumptions.

-

23.4, ANTICIPATED BENEFITS: A tool that will allow us to convert
theoretical availability to actual availability.
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23.5. ESTIMA™: : ( OMPLETION DATE: June 1986 .
23.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535; AvV: 787-

4535

24,1, TITLE: Development of Software Interface and Interactive

Features for ALLOCATE (II.D.)
24.2, CUSTOMER: AFLC/DS and LOC/XOL

24.3, OBJECTIVE: ALLOCATE is an optimization model that will be used
on a daily basis to allocate cargo to aircraft in AFLC's LOGAIR
(Logistics Aircraft) System. The objective of this study is to develop
the software needed to interface the user with the ALLOCATE model and
provide the 1interactive features needed for a complete user-friendly
computer based allocatiorn system. Tt will be used oua the 2Z-100
computer.

~Lh b, ANTICIPATED BENEFITS: OQuicker and better allocation of cargo to
~ircraft.

24.5. ESTIMATED COMPLETION DATE: March 1986

24,5, ANALYST: Contract study, Mary Oaks; (513) 257-4535; av: 787-
4535

25.". TITLE: Aircrew Training Devices (Simulators) (II.B. ~nd II.C.)
25.2. CUSTOMER. 1OC/TG

25.3. OBJECTIVE: Taditionally, most Aircrew Training Devices (ATDs)
have been supported by organic (Air Force) resources at base level and
by a mix of organic and contractor resources at depot. The Air Force
plans to transition to eontractor support of ATDs. The purpose of this
effort is to ensure a smoo'h transition.

25.4. ANTICIPATED BENEFITS: .-~st possible ATD support.
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ESTIMATED COMPLETION DATL: May 1985

ANALYST: Contract study, Mary Oaks; (513) 257-U535; AV: 787-

£ N
Uoun

[V
O
.

e ¥ u." .
« "o "

R .
s
’

.
a s
'
0

T

Y o I B e e et Bk 4
® :
: A
i

:".?‘Y‘
. ;... .
.
]
.
v
t
1
'

PR N TP, TN, S PSP, A . PO TP VLT NPUR. AP APILT T ST SRAE ThATSH-AD W W LA VPR W AP Y S AT S SO




T sETRs T wT

-r—-— R AT 0 A T T e A At S A R S A A A L R A e I

= v. FINAL REMARKS

In this Report we have tried to describe our capabiiities, what we are
doing, and why we are doing it.

- This is our first Annual Report. We are interested in your suggestions
: for improving the Report or the study program. Write to AFLC/XRS,
WPAFB, Ohio 45433, or call (513) 257-3201 (AV: 787-3201).
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ORGANIZATION

HQ AFLC
CC
Ccv
Cs
AC
ACB
ACF
ACM
AZ
DA
DC
DE
DEE
DEH
DEM
DEP
DEU
D3
DSS
DST
DSX
HO
IG
IN
JA
LM
LMR
LMS
LMT
LMX
MA
MAJ
MAQ
MAS
MAW
MAX
MI
MIM

MME
MMJ
MML

MMM- 4
MP
MPB

COPIES

1

1

1

1

1
1

1

1
1
1

1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
3
1
1

DISTRIBUTION LIST

ORGANIZATION

COPIES

MPC
MPK
MPM
MPO
MPS
MPZ
PA

PM

PMB
PMC
PMM
PMP
PMX
QA

SG

XR

XRJ
XRL
XRP
XRQ
XRS
XRX
XRZ

LMSC
cc
SHE
SHO
SM
SME
SMI
SMM
SMO
SMP
SMR
SMW

LoC
cC
cv
CA
AT
CF
DO
RM
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ORGANIZATION COPIES ORGANIZATION COPIES
LOC (cont'd)
RM 1 Army Studies
sSC 1 Prog. Mgmt
SX 1 Off. (DACS/DMO) 1
TG 1
TL 1 Army Inventory
X0 1 Research 0 fice
Philadelphia, PA 1
ALCs
OC-ALC/XR 3 US Navy Studies
00-ALC/XR 3 Mgmt Office
SA-ALC/XR 3 (0P-916) 1
SM-ALC/XR 3
WR-ALC/XR 3 US Navy Fleet
Mtl Supt Office
AGMC/XR 3 Mechanicsburg, PA 1
HQ USAF Rand Corporation
LEX 2 Santa Monica, CA 3
LEY 1
SAL 1 Logistius Mgmt
X00 1 Institute 3
AFAFC/CC 1
AFALC/XR 1
AFALC/LT 1
AFBRMC/RDC 1
AFCOLR/CC 1
AFHRL/LR 1
AFLMC/CC 5
AF Academy/DF 1
AFIT/LS 1
Air University/ED 1
DLA/LO 3 -
PACAF/0A 1
DTIC 1
DLSIE 1
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