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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.

In this first Annual Report -we will. discuss- the capabilities of the XRS

organization, its goals for the future, some specific accomplishments in
1984, and our program for 1985.

We encourage you to contact us regarding our past, current, and future

efforts. If you have a problem, maybe we can help.

VICTOR J. PRESUTTI, JR.
Director, Management Sciences
DCS/Plans and Prog-ams

CHARLES C. McDONALD
Major General, USAF
DCS/Plans and Programs
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EXECUTIVE SUMMARY

The Directorate of Management Sciences (AFLC/XRS) conducts and sponsors
V studies and research of significant logistics issues. We use, modify,

and develop new or improved methods, models, and tools to manage
logistics resource3. We have developed outstanding capabilities in
determining requirements 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.

Our focus is on relating logistics 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 demands 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 IIl of this report contains some specific results obtained in
1984 that are helping us relate logistics resource alternatives to
readiness and sustai-ability. Section IV has a brief description of
each of our major projects for 1985.

ii
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I. THE ,DIRECTORATE OP MANAGEMENT SCIEN]ES

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 azt 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 analytical and Monte Carlo simulation computer models. We
have devel Thed ottstanding capabilities in determining requirements for
r'ec'ov' rl ;ictems (items that are repaired, as opposed to thrown away,
when th-, ?- ), reliting recoverable item assets to the number of air-
raft available to accomplish the mission, and relating jet engine

mailnterano.% shop resources to aircraft availability.

T.- 7,, rer t fr'a t e works closely, and shares results. with other
;t,,e nmentaI and private analysis organizations such as the Air Force

tItu' 0 of Tecrnology, the Air Force Academy, the AF Office of
HfsearCh, the AF Bisiness Research Management Center, the AF

,.7,.;ement Center, che AF Coordinating Office of Logistics
tho Human Resource: Laboratory, the Rand Corporation, and the

i , \ ; ria, femcnt Institute.

, :aiiy :;)r': directLy with the AFLC Senior Staff. We've found
. t when w- work very closely with a study sponsor's
xle anu Let the action officer interact with the Staff.



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



Before den w, h-).4 we- i ntfrnd to ,ceompl i.-3 our goal we need to say a
few words about. o'ui Vte.w of troiognt world. Our focus Is on AFLC's
,job of makinp -ir- wo! have en Jij~wh (end ltems "ready" and "sustainable" to
meet the thr'eat.- Hy end iftems we mean aircraft, spacecraft, missiles,
simulators, and -j1 hir eq u Ipren t (e.g. , telecommunications equipment,
vehicles). To av ke sure we have enough end items available we use the
following Iogist>ir.s re-source3: 1,Lne Replaceable Units (LRUs), thej
maintenance sys3tem, thrm distribution system, and the procurement system.

An LRU i,, an item t..t can b( re-moved and replaced directly from an end
i tem. A Sn;p he(placeatie in-i't (-SRU) is an item removed from an LRU, in a
ma'ictenanoe atnop, m sgthe rejair of that LRU. For example, aircraft-
engines are LErUs and engine modules are usually SRUs. SRUs, maintenance
equipment, manei.~cfacilities, maintenance labor, and a maintenance -

management systen,. make iTp the maintenanc7.e system. Notice that we have
includod -:RUL .n-' maintenanCe system. This approach is not as strange

as i apc-. Pi .r re, dod on-Ly to accomplish maintenance on LRUs.
This -ipproaoh Is consisnePnt w4itn the position that there are really
only twe kinArin.-enance--"on equipment" (LRUs) and "off equipment"

(. .I -). :.i- ' -i,- t tt- term "nv:1ri.tenane" we mean off equipment mainte-
nance y~ i~.: ;yt.r em nsists of' distribution equipment,

i -.~tritult inn labor aind a distribution management
I~:t 2~e1 M yitreff cannsists of equipment, facilities,

,sgee:~cyc~m. We are talking here about systems
~l ~s. r mintielno., iistribution, and procurement

vui I rn--, w-th AFLC's Materiel Management
bI Pl hm

I r ut onanid procurement systems
V 1'7! %T Ci where needed to keep end

in )f we* ' ~ invest in the maintenance
it'lects the Base Repair Cycle

DpP(' and the fraction of repairs
("I -I"r (l oP.P The amount of money invested

.9r~V4~r~sv.i ro m invested, affects the time it
-r v :cwI' se e ir repair depot to Ghe base (O&ST)

str(. am -o:) -i~ 1)wt~'~r'a ca rca ss f rom the bas to the
7 vs-tr-~. h ~ir~ t rcn. invested in the procurement

Lf ts the mean time between demands
or mu.s' nc whwn away (W), the ,it cost (C), and

i-u -~e ~ rin the resupply time and the
* - ' ro 1i ime is affected by R, BRCT, O&ST,

~ra determined by the MTBD.
W.' to nave all the aircraft avail-

IFri17 jr. ip-tant factor In obtaining the
t r ur money. This relationship

~ m~'r un.- stritutirrn, and procurement



END ITEM READINESS/SUSTAINABILITY

MAINTENANCE SYSTEM DOLLARS] rI iT R IB UTIO0N SYTMDOLLARS PROCUREMENT SYSTEM DOLLARSI
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FIG,:HE 2

In .rder to accomplish our goal, we first need to understand and model
the interactions within each of the four resource areas. For example,
how does m.)ney spent on depot maintenance, manpower affect th- DRCT? Then
we cOn b :1gin to trade among LRUs, maintenance system resources,
distribution system resources, and procurement system resources to obtain
the most forci readiness (peacetime) and sustainability (wartime) for our
logistics dollla.

B. -ine Replaceable Unit (LPUs).

As mentioned earlier, t'he 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 LRIU dollars to aircraft availability. An Aircraft
Availability Model (AAM) t3 about to be implemented in AFLC that allows
uS to set specific peacetin,, aircraft availability goals and determine
the most economical way, in rPs of dollars spent on recoverable items
(both LIRLs and SRUs), to obta" these goals. This means that we can
quantify the relationship at Figuv." 3 for peacetime operating stock (POS)
LRU dollars. AFLC is also in the pr.'-oss of implementing a Weapon System
Management Information System (WSMIS) that will enable us to determine
the daily availability of aircraft to fly wartime sorties, as a function
of recoverable item (again LRUs and SRUs) asset*,. This means that we can
quantify the relationship at Figure 3 for pre-p,,sitioned War Reserve
Materiel (WRM). Diractorate personnel have played important roles in the
developrment and implemetation of thes;e capabilities.



Aircraft
Availability

LU Dollars

Figure 3.

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

Right now aircraft engines are not included in either the AAM or WSMIS.
Consequently, both the AAM and WSMIS overestimate the connection between
a recoveraie tern that is an engine component and aircraft availability.

?e-ause the engine is "transparent" the item is treated as an aircraft
i-!' and a shortage of that item "downs" the aircraft. In fact, if we
nave o,,ough .;pare engines no aircraft will be down. This problem will be
corrt ,ed c :e help to implement engine information in both the AAM and

support equipment e.g., a starter unit) is not included in either the

AAM -)r WSMIS. W ;ile this type of equipment is really an end item it
miht. raaf :mse, tr treat it as an aircraft LRU, a shortage of which will
ground the 'I ra Cf. Whether support equipment is treated as an end item

J n which ca2e wp rted a number of end items (i.e., the support equipment
-irA the aircraft' available to have an aircraft available), or as an LRU,
w,- w. L heip evelop the tools necessary to allow AFLC to incorporate
za pport eqi;,rrent intc, both the AAM and WSMIS.

unt- ns ar,; not now included in WSMIS. We are currently involved in
work which w11 result in the inclusion of munitions in WSMIS.



Economic .,,,r Quantity (EOQ), or' ron-reerverabe, -mn are not now
includep-- n the AAM or WSMIS in spite of the fa':t that come of them are
!,RUJ. We are working with some of our '.'(- te prvate sector
to find a way to incorporate EOQ items znt<- th- AAJA ,r *Y....

There are still some inconsistencie; amor . ' rp].enishment
(POS), and wartime requIrements comu1) *. ar Readiness
Spares Kit (WRSK) requirements are c(, r,. 's, mrng a full

cannibalization policy while the POS requ.r-mert me there will be no
cannibalization). We will analyze the 'r,.rements and
asses:sment approach.ls and recommend Pither a n inole app! nach or, as a
minimum, compatible approaches.

Recently AFLC awariel a multi-million dollar, multi-year contract for the
Sevelopment of the Requirements Data Rank (RDB). The RDB will be the
:vstem AFLC uses to determine the material needed, in peace and war, to
nupport the Air' Force's operational commands worldw'de. Three XRS
ina Iysts are work'nw with our associates in the Materiel Management

t rov de the contractor" with mathemati cal t .chniques for
eliir.- ,nine, rerv:.vrab'e item, EQ.Q item, test equipuent, and support
-qu'r- *. re-u-Prements to readiness a ,i sustainability.

W- - lr- hav recently become interested in Program Objective Memorandum
. orerasting techniques for LRUs (actually for all recoverables).

§ verv d; fficult area that ha., :3o far at least, refused to yield
' .-', - de] apprcaches (suc;h as those used in WSMIS and the AAM). We

tely: -e we inderstand the problem with micro-models but we have not yet
isco ,er-1 .-V other techniques with which we are particularly
omijrt~a '. 4p will con!.inue our search for a technique that can be

ised to e xpend tures in the POM period to readiness3 and

:su3,ta inab li ty.

_ . .- , . i . i . . . .-. L ; . , i'. -. . .. -.- ". : .- - . . . .. . . .. -; : . .--. - : .- > .i



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 resources, 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 4a and 4b.

.> ,a rt.ar- Maintenance
Time

r-, 7, ic;tment Maintenance Demands
, r tianc Demands ) (Fixed Maintenance Investment)

Figure 4b

^- :v - .r, progress in this area. In both WSMIS and the AAM the
, >i'ir times due to SRU shortages is explicitly taken

int) mcaun . In the AAM we aotually choose between buying an SRU and
tuyr.-n W.Pi nand *r, th s relationship. (Spare LRUs are either ready

i i r:1ta> 1 a, a o ra ft or in "resupply"--maintenance (including

7



C> .. .. ~.. i joo~npresented by XR3
Cown, 0 .. .. .. ,c0. m.. cs crsorne 1 include House

- r..sot ts ;:j~i:nb-usmanagemrent personnel
o~s~::o2 : to . :gnot. r.. t .on, RDE3 u.-er groups, and

~~~~P uu w: r k'* , A.

X. I 1~ 23 7-2 167 ; AV: 7 87 -2167

a t_,.~.t Iate D1,a mage Repair (ABDR)

* \m ' rc.orato rapidly repair battle damaged
tir ~ t ~r: <. corltalr large parts such as wings

~-e:zcmany of the A-10 kit parts
.~ rt ~ :,t.ora ml:~doand were suffering corrosion

If tesa3 ABDR k its could be stored
c-v., riterfering with current operations or

oV A- I C A1DR spares ki ts could be
fa , Cntribute to the accomplish-

r i .reEuropean Distribution System
ot.r(e now being stored a . RAF Kemble.

. >-: .;. ,-7§& AV: 787-C920

,;- ~it-~r-by-ltem Micro Model for POM

*!- ,., . . . mprove P rogramr Objective
..Ir, ;O(v b tems by using it'em specific

* ,.mc' n~- we ran our research model
- Cocr. 'a~ ~ itwnto compute requirements

I, arnd FY81. We obtained

rrt >r and then requirements
buy we make in any given

1, ru (, V l U: n anItic r)a t ed problems (e.g.,
fir model.,- "fix" all the known

*~, t . r snu there will1 be no new
i underestimate the FY86 and

tonwas a surprise.

-~;AV: 78707-6920,



owi 4P qnno o sar'e erngines
n~ ~ ~ 1 ka roftvlhaui supplied flying

Prc'gr- oni~ 1~ lc no V g2vrp' n renupply times.
r y,,,a L --) 7pW" !1 ni- r Pxptw' ed tc be

dlstribted icc ir nr- 7 r~mP s Currently

'i 'ihve, but also
C 'n~'~~'''-.~e reqiuirements.

the Engine
Meapn .-c "r':ct estimates
4a1r,1 'V function of

*~~ 'nmq M'v ji '!' has recognized
- - -a.'' systems. This

ne -r<ato of' the RDB.
. *~~<M 'A~'wl~ions irn the AFLC

NP. w~ -Q,. Y 1S -,s to provide

10 VPP I evaluations of
--Po, and (3) assis-

1 YL n attainment of

-Y d I accomplish
-i -- ~. .weUws of the RDB

% -Y q Wc-lbng the RDB
Vv~ inormatici to

e' lcpated ir the
74Pe MFD Ls a

-~and, a

"r ' wil- be
f *he PDB were

WP-P more fully
-An' of the work

m ~ to beC used in
* ,~rf ed MP was

'7 - nosals for
- ~cusingthe

--71~ paper was

My:rg the



The .Itud y firt:.r t,' i, . Zt i 1 '.! ,: ',r ,, ' ty about the mean aircraft
avallab~l:ty r.,r",.; ni arralytV< ,,dei .UCn a,, Dyna-M& T9IC (a model
which a so3:.a weav. :y.,err capar i t Ky ,:onsi(1ering recoverable spares),
which also use3 te Poinson ,-mard a uuLrption, is also significant.

15.5. ANALY2T: ic:) Novak; (5]3) 2Y7-4406; AV: 7 87 -44o8

16.1. TITLE: :' Engine >'-nagement 3imulator (JEMS) Model

Modificat ons

16.2. CUSTOME-i.: 'hJ Engirie Manage,.m, ert Community: AFLC/MMMAE, LOC/CFP,

ASD/YZL, SA-Ai.C/MMPF, OC-ALC/M.PR

16.3. oBJECTIVE. PC modify mhe JE'MS models so that they can more
easily be Pxercst by the us:LrN ( organizations above, with minimal
assistance from XFS. JEMS is a family of Monte Carlo simulation models
that relate aremr:ift availability by weapon system to the base level
repai.- and resuppi of engines an- mdfles.

16.4. FiESIiLtS: ,:'IS ha, developK -i program which allows users to
create and'',r ',dify cxisting data 'iles for the C-5 model. This
compute prDogram speeds u tte execution of JEMS models for specific
ergineg ar .tion, and greatly redices the chances for the errors that
preyitj as ]y oct r-,'*c, when changes hd to be incorporated into the
program. T. u.-er interact: with the program through the terminal in a
question ' ,- inswer ['t rmat. "he program allows the entire data file to
be created ::" any selected dati - to be edited from an existing file.
,ne formni r.v es LeL, tehI al knowledge by the user and therefore

iess thr - .toing to use. "A-ALC i,-, presently testing the model and
. r ,,..... for potr,'.V;il furtne. improvements.

.. "7 -4ovK , > 7-L408; AV: 787-4408

. ,mei:, of ;QHS ,rgine Management Software

.. .. .. .' , -;: ,, FP, A-ALC/MMPRR, OC-ALC/MMPRR

r fr otrer engine logistics support
S- . ".ni :rwire developed by XRSM on the CREATE

,r :-ystem provides training and
• .,. 'gl3tics Command bases.

wer'e informed by letter of the
.. .- 4 ;b in engine logistics support:

S. .1m:.:ogra for all JEMS simulation
.v;, pm, -elate aircraft availability to
--o ,f ,ngines and modules. Describes

' .... r.'r.t . models. Includes scenarios,



14. TT ' Eng ne .,, A s ,,sme t

14.. ,TOMEP: ' C/W , ""B 'P[ ;/%M.P. HO MAC/LGM

14.3. OBJET-IVE: ' rm, z_, n<gh TF33P-7 engines in
the ?-14 pr.o 'oo to 1 'w A- r . n-; to the F-3 program with-

r- : .t _ ' _ ,'I -, omrtt m2 'ton JEMS) computer
S.imulat. tion -n, that the C-141 wartime

misrIon woul bo , Wy ;.t: wif spare engines. This model
"elates .ir;, ' ,I r,palr trd ,e pply of aircraft

U. ,7so idte.i e.,f Pat ir;- : mintenance crews in the Jet
Engine interteeriat at a-es ,JEttt sh as the most limiting factor

r, the wa m sr-gi " , .-.- , :n'supnort t !he aircraft.

0. turreot ,A> c-to; working to correct this
,roem ,.0 t..t CJy ' ,,' .-.- e-ngine will not impair the

, ', &- n, ' 'i, ,or ! ., ' ariability

, IFC .0W ih c variatlity in the aircraft

av' - '1  M,:it r -"]o ;iMulato1n models such as JEMS,
, , - '-vw, 1t vy tn br3e Ivel repair and

o ;.-v V t" 1T . . . ,..'C.; "v . nf that the number of engine
C ', th ,, .- "r , - V.rb:t o

1 . ,- :.,-"s:.- . v*'-tt-~ t y in The aircraft

,. . .'l enced greatly by how

-a 1- that averaging
- " , ' " , . - -x'-- ; -a4nt.y with the

" h . , . ' .. .ul t ng f"om a

'. -no-usions. This
.. r1. '. ' , me l applica'.ions

7 ; , :' , , . . ''I' - n q r f (,c e s s a , v t o
IIv ava lab lity

-- . , , ' w .. .. ' .' 'he compute-r by

7 : .. .. .: :



12.3. ObJEr.TIVP. 7,--termllne i, s3ome additional B-I engine maintenance
actions (caused by ,a program to.- improve performance) will cause an
increase in the numoer of engines going to the depot for repair.

12.4. RESULTS: in conjiunct~on with ASD/YZL, we have verified that
under current maintenance policy the number of engines being returned to
depot for repair will increase by a factor of five. This was done using
OMENS, an XRS-dveloped nimulation model that examines different
opportunistic maintenance policies at base and depot repair facilities.
Future work will be Jone to determine if some maintenance policy changes
can reduce this r:Ffect.

12.5. ANALYsT: V !,I ra - Wlilian,;on; (513) 257-6531; AV: 787-6531

13.1. TITLE: Engine Meaningful Measures of Merit Methodo]ogy--EM4

13.2. CUSTOMER: AF C/W4MNA, LOC/CFP

13.3* OBJECT VE: 1'o unaerstand how the D-Day quantities of spare
engines _)n hand at bases and the awaiting parts times occurring in the
base engi:. rrintenance shops would impact on operational readiness and
sustainabi' Iv apnsures3 for the aircraft during war for given scenarios.

13.L4. -,>"i A ,-nulation exercise-regression analysis p'ocedure was
developed a i -d ,r :he C-5, nd the F-4E. The method produced an
euation . , r as ing peacetime readiness status, for
predictin ra ty, and for developing understanding

about hrw ' ( '- . utes to wartime sustainability.

Some n

-, ; -h. ,torz, has the greatest impact on weapon
sysse~n rva!: be ,t_ rining of war.

ba-e 'evel engine repair have the greatest impact
" tar".,r, ,. b(, 1 ts 5 ' , day of war.

'a which engires are sent to the depot for repair
becomes r, i ,.ortart variable affecting weapon system availability
after ahrut a ye- n.- tne war.

A pog rr ca -i 1 F elT wan developed and implemented on AFLC's
cnmpstr '. t'ie LOC pernonnel assess daily weapon system avail-
ahl ty r-a .. < ,. on the daily awaiting parts times being experienced
i ,n es n hand. PREDICT is a very easy program to use

p:tb, ca ; ,: A:< ,a n . na q'esion and answer mode. It applies the
' rmi 52 ( Vw jm(;

, by bht EM4 process.

Persensky; ('li3) 257-4408; AV: 787-4408

1,7
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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. (USTOMER: LOC/SCAO
!7PC,'LCM

* 10.. CJECTIVE: Demjine the proper way to model B-5? operations for
wartirm -apabil i t y asscmsnents.

10W. R- !J?"0 : rkIng closely with SAC/LGM, WE. examined the
operai&. <hara '-rvLitics of the B-52 wartime mission. We concluded
tIa I "h y, -'M.F M',_, mnodel, designed for wartime weapon system
,:l ,nab1 I aSnpssr, . for fighter aircraft, could be used for strategic
bomupr ions Lv ',,-tructuring the data input to the model. We

! 3~': 'yor ,'sults with our procedures, and consequently
.:ne .:,;nl o the -t2 into the Weapon System Management Infor-

* raK e,,-ru nabin ]ity Assessment Module (WSMIS/SAM) was

.K,. AALT: Q:r"nici L. Wiliiam.,on: (513) 257-6531; AV: 787-6531

TITLE: Computinw the Initial Buy of Recoverable Spare Parts for

11 2. (I .S MER: AFI-,C./MWRS

.-. ,BFC "" To compare two i-tethods which compute the initial
quantities or *, parts to buy for the F-16 C/D and recormend the best
approach.-

4 ESULTS: h '' methods used to compute the initial buy of
recoveribl! o spares f7k the F-16 were Air Force Logistics Command

guation n7-27 ( '7-27) and Mod-METRIC. AFLCR 57-27, Initial
,4pa," Corrmputations, i'.v- The pipeline quantity cf eucn item. The
pipelie quantity include '",'ns which are needed to meet demands at the

,t . . ani t, O .(.. tm being shipped between the depot
ant ,a>- o', r' ar. od-''' "' ",s the spares which minimize the
-V-',r ',mn'br "I 1,R! 1kor, , t , base. A backorder is an

r " r, 'nd 'ior an it,em. Our :, v showed Mod-METRIC was the better
cp " " . . , t', i -i l b,_, no' reaoverable spare parts. The

S' ,- ,.y - . heng used I.o fve op new guidance on the use
. 4 M,- ' '1.: n'or ' *r:- buy o' spare partso

A". '.: t. 'NAi jnda Crant (513) 257-.6531; AV: 787-6531

' . T[ "'F' NF ApI :,lat;on for' the F 1 01 Enrigr-

12S " ", c. " . .



S7. Jr. "U +: .: " ! r. .-. , ,it can t)ii ty improves as

recoverale .e 01r 7 -M 1' +:, "rom -,'M t dfrf reduced.

C . 7.4. ES ,it: i:X 7- !yn--e1Tr , ,el for assessing dynamic war-
time weaver ,-. : , fl " :, rs:iult ing from recoverable spares, to
determine It: :rt-m 7L r:• .rI avai ability for a deployed F-16
squadron urv,'r' varyi-K riu3t oni bozt :tem shipment times for CONUS
resupply. 7, , thsl:nvdy wer used by DST to help determine

the benefits rh: : b: re-P,,i i.- distrioution times were reduced.

7.5. ANALYSt,": Ca'+ :r,' a o. ;ard,
i lb ". '.t t-; §13) 257-6531; AV: 787-6531

1. TITLE: W'&S t ta P, . to: WSiS/,AM

U.l. < OtI o, t i 1_ fv:ntf, solution for providing data
necessary t,- per ."yO'T. Mia,,ament Information System/Sustain-
ability ... me . </,pAM).

8.*. I " :-the AFw t sy.tem used to compute War Read-

ines a................... . , . -,, 'E ; elf-sufficiency Spares (BLSS)
1 ~e rO 0% ,r 010]PG and in-place bases. A
,:: V , , I T , -, . ev r -ri r 1984 omitted factors critical to

proper : - , / W TS/SAM. We reacted to this
pr)be-. '- r ") L -1 m ' , , n :,ta from another source, the
Depot cii 'r worK in this area, these factors
Will be y t. Perding reinstatement, we have
cent, ubmissions of D029 data and
prov idec -f r'c' ,

I'/. n nt:rerous other users.

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

." ivVt with Dyna-METRIC

. ...... I+ (7, r U to model strategic airlift

:" ' . .... K- , A7F.C LOC/AT and DRC (Dynamics
j! r ', - , operational characteristics of

,Iaed that the newest version of
/d,. e..., , cdsigned for tactical fighter

" , ', strategic airlift by restructuring
',I- O w-ted satisfactory results with

, , - 7 ie incnrporation of strategic airlift
.". ,gernnl Information System/Sustain-

-!, I'")mhi shed.



sufficient r :fxrst 30 days of' war--for these same increases in
reliabi • . in addition we determined the savings in F100 engines (the

engine ,;ed on the F-15 and F-16) and the direct F00 engine maintenance

man ,)wer savings due tc increases in reliahility. Our results were

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

contractors.

- 5.5. ANALYSTS: XikC- >t.a!f ;C ' ].V,F6L 7X 16 i

5.1. ,IT!': h e of tAe rMar ten:n' Costs
5.2. CUSTOM%;},: JPi./Xy

5.2. ,BJECT! V: To detr m in e the effect of a iroraft age on

maintenance oots.

5-.4. RESULTS: It had generally been assl.lmed in AFLC that maintenance
costs were 1ncraasne)g drastical ly because the Air Force flee of

a.rera;3 is ang. We learned fror a'ailable literature and our own

Ietai . xamina ion 5 i naintenarn costs that aging is a minor

'ontributor t,) increased maintenance costs. Instead, the more complex,

Kngh penfarmanc,, and non-conventional aircraft that have entered the
*_ntorv i.n recent years seerm to bc, the major contributors. Our study

aj ;,elped to change ,"om perceptiors of the effect of aircraft age on
T mal toe: e costs.

L. 5.5- ANA 'T: Hugh D. Hunsaker, (r,5) 257-6531; AV: 787-6531

. TITF' 7: ,r Availability Enhancements to Mod-METRIC

." -' "'MST[OMF3S :?4 MF

l. C.CT V E r u ,fcp "he Nn-d-MFTRIC model, used for computing

v:'e Part,; requiremei 1 H e -i- sores of aircraft availability.

*- 5.4. RISUtTO: -, -1" -omputes recoverable spare parts require-

'ormts for a tir' ,f h W, mod ; Vied Mod-METRIC so that it now

proiid n -55K' t/2 ,, , '-'rft not mission capable and the ex-
. e-ld numera, ,-*7' 'at each budget I(vel. It also

~r,:':- ". - ') can b against all the budget

Ievel,. - ow mn-'' .-:n h, ,,. I uder a no, full, or partial

-- 'z.cr ibn: Ltd. . -a' ibs QP'r: 'a provide the user a better
way to Or,'. .'oar, r'" r,.ou -, m.rs o ar'n'' availability.

6.5. AMP C~T Capt. M]inr. r : 25Y.-65?i; AV: 787-6531

7. . TT.LE: How Pip-.lir,,- DCorormancn mr,rog vrrq" Affects F-16 Wartime

Capahi i

.6. .



which duplicates the official, production model and can be used on our
research computer (CREATE) to conduct studips.

2.4. RESULTS: Although the official production model is not yet
operational, we did accomplish some major milestones in 1984. Our
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 sele2ted 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 Safety Level Algorithm using current fill
rate goals. The 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 concern over the
cost of implementing this new technique for computing requirements.

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

4. . TITLE: Costs Associated with Item Failures

4.2. CUSTOMER: AFLG Commander

4.3. OBJECTIVE: To determine how much of the Air Force Budget could
be saved if parts never failed and to show the savings in dollars (with
no decrease in force readiness or sustainability) under various
increases 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 theAir Force Budget could be eliminated if parts never failed. Of more

practical value, we were able to show how many recoverable item dollars
could be saved( in peacetime (with no decrease in the number of aircraft
available) for a numher of modest increases in reliability. We also
were able to determine the reduction in F-4, F-15 and F-16 War Readiness
Spares Kits (WRSK)--a kit designed to make deployed organizations self-

13
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III. 1984 ACCOMPLISHMENTS

A. intrr uction.

This part of the Annual Report covers two kinds of Directorate output for
1984. Section IT.B. contains some specific results obtained in 1984.
Section III.C. describer ontpc:,:r or activitie that "come with the

,'e rftory."!

B. Specific .nlu!.

1.. 'IT:E: laiable ,'ety Level (VSL[) Computation For Recoverable

Items

CU!STOMEH: APELCN

1.3. OBJECTIVE" Tne purpose of this study was to investigate the
*nather.atica! techniuQe cein used in the -algorithm which computes

af'ety levels fcc recoverable ite's. The investigation ras requested by
he DiMrctorate of Mateuiei Pequire,-n.:2 and Financial Management when

it Oca~n&: apparent that unreasonably high saffety levels were being com-
jpu f'or same recoverable items.

. , r ,SIL TS. The 'wasvestigati:. 'rs conducted by a task group

of reprcnntat ves from the Directorate of Requirements,
ma t ,' ,,, ntroi , and TdPr t.i fi ca t on Systems; the Directorate of

, R :eet, and Firancial Management; and the Directorate of
Mani- , eS. T'he task group was able to identify several errors

i -hr. b e m c routine. The errors occurred during the process of
mov 'he S , , to ;on to the Amdahl computer. When AFLC changed

""mp ' it a .. ed program languages (from FORTRAN to COBOL).
e '. -Wkcz' were m n the conversion from FORTRAN to COBOL. The

r ,n &,ere ccrrect--l. Ar a result, the safety level requirement was
*.oJ ...i j) [D 

: x  - ' 
]: -i ; m2 l 1 , 1

' . T.h' ': J:r! ". V ' (513) 257-2167; AV: 787-2167

S- ? ' e:> '.r-,c ,FPanr System Availability

V:.;:'en tnt new procn'ur' for computing the
-erAP;It ;' : ,4c.h we ',pai ed when they fail instead of

y ,n -'',y --Ari h th,1 . ,'re. Thnn new procedure will
: emro' . o rh a yw tnt a rcraft avai labIlity goals

are m . e rm,, V.iro-ic Iy. mi n mi zi nP th, ,.xndi tures for these
r'1, F v 

, 
,- . , >, .... , -n , t , w~nrYd t- - , (e) op a research model

0i,



I.

We are beginning now on a project we call INTEGRATE. This project will
prototype an integratopd network of computer models or procedures to

-produce weapon system capability assessments as functions of the major
resources. We plan to 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 through 6b. This will serve two purposes. It will
illustrate the mechanism for trading among resource areas. it 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 "soft" information
indicates we should spend less money on maintenance and more on

distribution, our associates in the Maintenance Deputate will have an

incentive to help us get better information).

11
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1.

E. Proe- :-.ement..

We need to understand the relationship among procurement system

resources, the procurement workload and "procurement factors" (see

Figrures 6Da and 6b). By procurement factors we mean specifically the

demand rate of an iem (the reciprocal of the MTBD), how often an item
must be thrown awayv W) . the cost c t ' an item (C), and how long it takes

the contractor to deliver an item (PTT).

i

a-a

Procurement j ion. Procurement Demands

, ixei Procuremofi. (Fixed Procurement Investment)

Figure 6a Figure 6b

11h s Directorate has iu c current plans for in-house work in the

rocurener. area. Thir ,r,'- is, however, receiving an unprecedented

,our 'o ?.. 1 ysi t'roug.o'j' the Depart.1ent of Defense. Consequently,

w, "xu'oct. that. in the next w w 1rs we will be able to use the results
; na 1 ,vs's .o pu4 some ri,-' : n the curves at Figures 6a and 6b.

F. ?,: tig It All Together.

Oncr. we understand the relationships we have described i. the previous

rectons I,'.A. through IT.F.) we will know the results that can be

oxr .rteci from expeni Iures in each of tho four resource arnas. Then we

ran be in to trade among LRUs, maintenance system resources, distribution
syste -esources; and procurement system resources (see again Figure 2,

page 4) to obtain the most force -eadines and ustainability for our
dollars. That is, we can draw the ,;rve at Figure 7, page 2,

with qon,,aw eonfidence.

10



D. Di.ntr .,u' on.

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

E
9.-- H-

0

.4-, 4-J

CLM

Distribution Investment Distribution Demands
(Fixed Distribution Demands) (Fixed Distribution Investment)

Figure 5a Figure 5b

When we talk about distribution times, we are mostly talking about
waiting times. The gecret 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. In the future we will be helping our co-workers in
tho Distribution Deputate with a study that will eventually help us
e2tahish the relationships among volume of cargo moved within the United
States, deliver-/ times, and distribution system costs.

,n t#f ,join' Pand/1F "ncertainty Project" we will be investigating how
r ri -ko tw,, disurinution system more responsive so the maintenance

,'paz)ility within the theater and at the depots can be used to alleviate
thF, swing,, in repair- requirements.

!- tI5lso -lar. to Lnvestigate how lateral resupply (the shipment of parts--
.7,rv~oeabl , ,-' in need of repair--from one user to another user) affects
cstomrer resupply times.

I.i
9!
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awaiting pars" ' distribution. In order to increase the likelihood of
hraving an L-.,, 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 wil expand our use of the JEMS model to more aircraft
engines. We are also considering building a JEMS-like simulation model
of engine a4intenance at the depot.

Many EOQ items are ued in the repair of SRUs and LRUs. A shortage of
these EOQ items inc-eases 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
frd a ^ny to incorporate EO0 -tems into the AAM and WSMIS.

The lack of test equipment in a maintenance shop also extends item repair
times. We plan. to enhance WSMTS so that we can quantify the impact of
'.est equipment availabili.ty on maintenance times.

We ar- 313o working wi.h the Air Staff and the Rand Corporation on
somrthine we call the "Uncertainty Project." As part of this project, we
are exama .ing the potential contribution of repair to aircraft
availability. While intermediate level (base) maintenance is a key part
of this- effc-- a particular emphasis is to understand how best to use
depot shops t- 'pond quickly to rapid and unpredictable swings in
repair requir :.yy.' ( ,!h a. might occur in the initial stages of a
wartime surge).

I

I
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21.1. TITLE: •aIasttng Toos

21. 2. ' ,TOMER: A !T J (GC/7TP

21.3. OBJECTIVE: Examine ,e:otis to forecast up to two years into the
future several measIre:s of' 2c' i-tics performance for use in periodic

"got Cs £Co'at:ns , ' '' '"-.-ment brii-.ngs.

. ESULTS: We , o'.are t, process, examine and display
the LOC-' dta wh:c e vidn e t ke'n ,with -- much better understanding of
the data used a rer-V P Ion of logisti.c.s performance measures.
We then examined , f fore:,astng methods and identified the
preferred t,)x-jc :s) r.asr Ig t rchnque. The bottom line of our
findin< i that 'aa 11v qon I forecast1r, g techniques require
rigorous r i-e a t t k 1 1-ysts. This suggests a careful
evaluation of Lhe r'e -'ement for t, (,recasts is necessary, because it
,,V rer i '" t iqudre the sk] Is to dedicate to
the forecas', rng unct

6 21.5.: API X.T ' ha, ., ,13; 257-6531; AV: 787-6531

. TIT : a I - 9 and Variance-to-Mean Ratio of

SIF; ' rn t- tt way of computing demanl

' <vloq l d _1 variance estimating
; , -n n,, w: c' . be tested using historical data.

22.t. !:NALYS-:''-. . aii, ' ",a; ,51) 257-4535; AV: 787-4535

9 .. '"' - , ',<.i d 2aoa bilit.y Assessment

3 (I I :'" Li - I:: imne,' method of fore-
*l v iasttrw -.o., '-r,"' . ), ,, ,.:., '"vlon cs test stands).

,, .,8.,~ c-",'0 ,ir " ', in ' n'0 v 'ing evaluated by the

AFLC,'MM tt

23.-. . " ......: T: 77-5 35 AV: 787-

"' .. .. . ' - . , - ;:.° •'<'AR

r . ,



24.2. CU.TOMEH: ,FL ' A.

24.3. OBJECTIVE: CPAS encompasses the automated and manual functions

involved in AFLC's Central Procurement Accounting Process. This process
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 billion. The financial 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 m.ake sure this is accomplished effectively.

24.4. RE.swJ: This 2ontract effort is currently being evaluated by the

AFLC staff.

24.5. ANALYST: Cont.ract study, Mary Oaks; (513) 257-4535; AV: 787-
4535

C. Otrer L) kre orate Activities

We are the Air T,'orce exp- ts on the Aircraft Availability Model

(or g :r.nz IVy eveooned by the Logistics Management Institute). This

mod l computes -rock levels for recoverable items in order to obtain a
pre-s- .cified number of aircraft available at minimum cost. We made

some rin.- uairg thi2 model for the Rand Corporati n; helped Dynamics

:i'-sea rcr Corpora t ion personnel run the model; and gave numerous

briefings on this model to interested parties, including representatives

of the Royal Australian Air Force.

We ae --he Ar Forc- experts on Dyna-METRIC (a Rand developed model

that nreit3 wa;,'Ime weapon system capability based on the recoverable

opare:' ; sne" -,nit ., We have helped Rand correct deficiencies in the

mode' ':3 ccr-Tii-er ro -am; developed software support programs for the

mdji; :nd h Iped r ny of our associates understand and use the model.

e n~v., ; .", .: er. icial guidance regarding the Weapon System Manage-

. ," . / ten (WSMIS) to our associates in the Logistics
n' r-J7,J aril the Logistics Management Systems Center

:.1i,-. j- .j"tivities in this area are providing software

cn;,ngeL; tn i,,it ciencies in the Sustainability Assessment Module;

'input scenario data to WSMIS; and producing a paper

efn.r.t :-po'tant term- used in WSMIS.

,,, ,-: - .pertsn (n Mod-METRIC (a requirements computation
i nh J.m~ns~ -ntial recoverable spare part quantities needed

.o aenw *(v d-..ri I of base i evel LRU backorders). We designed

2?



some suppor! t' ue- friendly; helped
. ,..P , -'. initial spares buy for

n r - '  
)-......r- "rr u . tralian Air Force

We ae the Ar Fr '.-. - i.n AFLC system that

a,= n t~ world-wide re-
,. -.7) 1, . , heIne the Air Force

uor- levels of 34

ter f'or" th. (.- ff :er. ht we learned in
h.ei, r into huw D028 has been

mrp mpn t er;

Wh d ' yrt 3',"n t -ures :n ICOM (a large computer
,, vel functions of operations,

, , r r.- . . ,- q apah i 4 ty to deal with
- rea r,e maintenance policies. These

r.-.4 tQ t ', A , mz', !....(c i P an"1i71te "or
'  use in modelling some

-*" - "- r.. r ' 1 - . : ,*" , " , ntenance. We also served

. c ,-,,- ', . :attempting o use LCOM.

our- as-,,"t "r .n'zattons develop, find, and use

and L i I . rr,' ii ' c c , a o.i Ii rate analyses.

-: au.:u:::.ed th. A>.r ic". [. ,. Aer -y, with an audit at Ogden of F-16C
an, in al r'.Lremrwv- r i',iverh e items.

'@ ,"ov .. IC C tu ooue s -:1 a pp, 1- 4

'•ro o.t- au'lcati 1 ity of a number of

r -. ' r 1 ,3tZe 1n other nr.oanizations.

We 'cr( o-'' nmb K> r'hntoai papers to our associates

e e - w ith data and analyse3 (e.g., we

,,% wn '"t " engine depot repair process

anr w 1t . v- a- .rovel re'iability on aircraft

. -!. _odels to represen-

, -, -. t t, Kingdom Royal

- ,o- at the Air Force
F ni u , ': . .. - , c, o sties (AFIT/SL). We

-' 'l"n n."'- ._ courses and helped
A1,', ?'1P', .,r K>4 ',- " ' "'tr.L " '.t infcrmation System

We pMa' - , man.n> rmtr, 1 1 , ' ,t'' ,s~i-t:. Management System
* Pane. ."q'- p ! 1 , w"--... - ,'-'n m. ;tomaton Requirements

PAn , , -. '.. - . , '.' 1or Poriiand Computer

". ." "" " " " . .' " : " "



Pr.

The XRS Director srrves 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.

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

grant from the Air Force Office of Scientific Research.

We presented a pdper on our Engine Meaningful Measures of Merit j
Methodology at the 52nd Military Operations Research Society (MORS)

Symposium.
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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/TIP-2

2.3. OBJECTIVE: The objective of the project is to continue taking an
active role in 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 aircraft
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 C3MPLETION 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

3.1. TITLE: Incorporate Aircraft Availability Requirement Techniques
into D041 (IT.B. and TI.C.)

3.?. CUSTOMER: APL /MM

3.3. OBJECTIVES: (1) Develop, document, program, and test the
mathematical algorithms required to incorporate aircraft availability
requirement tecnniques into D041, and (2) provide implementation
assistance.

S.'i. ANTICIPATED BENEFITS: (1) Provide the capability to compute
peanetime aircraft reparahle parts requirements to specified aircraft
availability 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 COAPLETION DATE: June 1985

6. ANALYSTS: (.apt Melinda Grant,
f3 4. Wysinski,

J'ti yr Ron Stoke,; (913) 257-6920; AV: 787-6920

T .. TTE: PfnM Assessment Techniques (II.B. and II.C.)

/7
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*6.2. C:TOMEH : ML; i/,,4 IOC/TLIP-2

6.3. OBJECTVE: oad the Dyna-METRIC Version 4 capability assessment

model on tne CR ;ATE computer, test, anu make it available to users

throughout the rornmirc..

6.4. ANTICIPATED 9ENEFITS- 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 u;er interfaces which enable operational level non-programmers
to apply Dyna-MPTRI. In addition, we anticipate a request for
assistance From c"y'i"rernents Data Bank (RDB) designers. They will be
investigating -,everal requirements computation methods, including Dyna-
METRIC, and wi.l very likeiy ask us to help with the evaluation.

6.5. EST:MATED COMPLETION DATE: December 1985

6.6. ANALY5T7: .cnael R. Ni las; (513) 257-6531; AV: 787-6531

7.1. T ' , 'en ra. Leveling System (II.B. and II.C.)

7 ." ide uafse eonoerrnation rates in D028 to improve

co pat;';1 *' 2 .i. Aiso, develop, program, and test mathematical
algorith r~ , ,~ ~,ri;aft % ilability for use in D028.

7.4. MT, r v. 8ENEFTS: Petter agreement between requirement and
distributionr. ' cj .A Vrns aniJ improved distribution of reparable stock.

7.5. '.'<7: ':>",, DAT',: ase condemnation rates in D028 by
Septernu:r' h : i'ma; > er oi' projecT, will continue into 1986.

7.6. ANALYST: 2apt Melinda Grant; 513) 257-6920; AV: 787-6920

8.i. 'TT1," "fn-prtainty" (rT.P., TI.C., and II.D.)

8. . 7;STOM,: Af'rXR and USAF/LE

8. . .,,t. ior with Rand and the Air Staff to determine how
best tr) coi,-ter - na jor environmental and demand rate uncertainties
that r':r ,operations and resource allocation decisions.

o.,+. .01 :AT ) NEFITS: The benefits from this project in the next

year a e t(, ott ' lefine the extent of critical uncertainties that
affoct ]qF:,.-.t' ..': , tind asse.ss the implications on costs of spares

of these ,. .a t ,! Tv. ,ddition, alternatives for dealing with
,icertair, rn :- wi l b, to ')o explored and potential payoffs of
ri2porsv, ., nd iiutribit;,'n 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: Investigate alternative methods of munitions assess-
ment modeling, fine the necessary data, and determine the best method to "1
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 j
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. LUSTOMER: 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. ANTICIPATED 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 implementation 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 and 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.

14.!'. 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 stuGies, (3) give us the capability to compare Aircraft
Availability Model/Dyna-METRIC/WARS methodologies.

14.5. ESTIMATTh COMPLETION DATE: December 1985

14.6. ANALYST: Fred H. Rexroad; (513) 257-6920; AV: 7b7-6920

15.1. TITLE: Support to LOC Capability Assessment Modeling (II.B. and
II.C.)

15.2. CUSTOMER: LOC

15.3. OBJECTIVE: This is an imbrella project that covers overall
capability assessment modeling 3vuport to the LOC. Major 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 use
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 will 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: YRSA Staff; (513) 257-6531; AV: 787-6531

16.1. TITLE: Aircraft Availability Level of Indenture Study (II.B. and
II.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 resalts 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 snow a significant increase in model accuracy then we need to
impr-ove the accuricy of our indenture files. If levels add little to
model accura"cy then computer time could be saved and the model stream-
lined ry con.sil-lring -only one level of indenture.

16.5. i<SW:MATED COMPLETION DATE: May 1985

15.6 A. Bii Wysinski; (513) 257-6920; AV: 787-6920

1'.. TTL-': Trrrorate Eng4.ie Data into the CREATE Version of the

Alreraft Aw;ibli y 2omputaf'on (TI.B. and II.C.)

17 •. ;2,1' ,R: AFL /MMM

C.3. F 1 Ci'VE. Develop and test the methodology for considering
eng ne n,-f,: , -peline, and asset information when computing
reparable pa-tu requirements in D041. This project will rot address the
determination -f egine requirements.

(. "i. .,' ", " 3EN7XFfl: The incorporation of engine information
i;- wl ] era:A tie algorithm to consider the effects of

: - r ' ' e, pipeline and asset information. With this in-
form, r,- . i e able to calculate the expected number of

S*i .i ir, repair pipelines and the number awaiting
..7 r .pact on overall aircraft availability. This

w.II re:; a mot' acurate calculation of aircraft availability and
oso . rr,, ... min- c,: ruparable parts providing greater aircraft avail-

- . ESTfIMA??D KO Pi-TION DATE: Will continue into 1986,

',i.a. A\,A.."I. . ,[ Wysnski; (513) 257-6920; AV: 787-6920

'5 '. 'TTiE: Mainter-ince (II.C.)
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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
II.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 only 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 D041. This project will not 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 indethture, 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 cost.

17.5. ESTIMATED COMPLETION DATE: Will continue into 1986.

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

18.1. TITLE: Maintenance (II.C.)
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18.2. CUSTOMEP: Internal Study

18.3. OBJECTIVE: The objective of this project is to 6ain a better
understanding of the maintenance process in order to determine what the
major 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 effectiveness
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 methods to achieve
improvements in inventory accuracy.

19.4. ANTICIPATED BENEFITS: Improvements in inventory accuracy.

19.5. ESTIMATED COMPLETIIN DATE: April 1985

19.6. ANALYST: Contract stuc, , Mary Oaks; (513) 257-4535; 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 magni.tude, 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: Improvements in AFLC acquisition policy.
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15.6. ANALYSTS: YRSA Staff; (513) 257-6531; AV: 787-65314.
16.1. TITLE: Aircraft Availability Level of Indenture Study (II.B. and

II.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 accuracy of our indenture files. If levels add little to
model accuracy then computer time could be saved and the model stream-
lined by considering inly 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 Computafion (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 D041. 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 inden.ture, 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 -nore accurate calculation of aircraft availability and
also a better mix of reparable parts providing greater aircraft avail-
ability for a given cost.

17.5. ESTIMATED COMPLETION DATE: Will continue into 1986.

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

18.1. TITLE: Maintenance (II.C.)
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18.2. CUSTOM,,: Internal Study

18.3. OBJECTIVE: The objective of this project is to &ain a better
understanding of the maintenance process in order to determine what the
major 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 effectiveness
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. TIT.E: Air Logistics Center (ALC) Inventory Procedures (II.D.)

19.2. CUSTOMFP: AFLC/DS

19.3. OBJECTIVE. Review ALC practices relative to managing and
Accounting for inventories and determine efficient methols to achieve

improvements in inven.x'y accuracy.

19.4. ANTICIPATED BENEFITS: Improvements in inventory accurazy.

19.5. ESTIMATED CONPLETIV DATE: April 1985

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

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

0
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'3 acquisition policy.

20.4. ANTICIPATED BENEFITS: Improvement3 Jn AILC acquisition policy.
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?n.'. wrFrIMATED COMPIA.TION DATE: .JuIy 198r,

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-
4535

22.1. TITLE: Consumable Item Stockage Policy to Meet a Weapon System
Support Objective (II.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 FOQ items.

22.5. ESTIMATED COMPIETION DATE: June 1985

22.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535, AV; 787-
45 3 5

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

23.2. CUSTOMER: AFLC/XRS

23.3. OBJECTIVE: There are a number of approximate requirements
optimization models that relate dollars spent to aircraft availability.
All 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 '-', " yJMPLETION DATE: June 1986

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

24.1. TITLE: Development of Software Interface and Interactive
Features for ALLOCATE (11.D.)

24.2. CUSTOMFR: 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 interactive features needed for a complete user-friendly
'!oMpater based allocation system. It will be used oo the Z-100
computer,.

24.4. ANTICIPATED BENEFITS: Quicker and better allocation of cargo to
i rc ra ft.

24.5. ESTIMATED COMPLETION DATE: March 1986

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

25.'. TITLE: Aircrew Training Devices (Simulators) (II.B. -,nd II.C.)

25.2. CUSTOMER. LOC/TG

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

25.4. ANTICIPATED BENEFITS: .-st possible ATD support.

25.5. ESTIMATED COMPLETION DATE: ',1.y 1985

25.6. ANALYST: Contract study, Mary Oaks; (513) 257-4535; AV: 787-
*- 4535
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V. FINAL REMARKS

At In this Report we have tried to describe our capabilities, 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).

0
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DISTRIBUTION LIST

ORGANIZATION COPIES ORGANIZATION COPIES

HQ AFLC
CC 1 MPC 1

CV 1 MPK 1

CS 1 MPM 1

AC MPO 1

ACB 1 MPS 1

ACF 1 MPZ 1

ACM 1 PA 10

AZ 1 PM 1

DA 1 PMB 1
DC 1 PMC 1

DE 1 PM 1
DEE 1 PMP 1
DEH 1 PMX 1
DEM 1 QA 1
DEP 1 SG 1
DEU 1 XR 3
DS 1 XRJ 1
DSS 1 XRL 1

DST 1 XRP 3
DSX 1 XRQ 1
HO 1 XRS 75
IC 1 XRX 3
IN 1 XRZ 1
JA I
LM 1 LMSC
LMR 1 CC 1

LMS 1 SHE 1

LMT 1 SHO 1

LMX 1 SM 1

MA 1 SME 1

MAJ 1 SMI 1

MAQ 1 SMM 1
MAS SMO 5
MAW 1 SMP 1
MAX 1 SMR 1
MI 1 SMW 5
MIM 1

MM 1 LOC

MMF 1 CC 1
MM1 1 CV 1

MML 1 CA 1
MMM 5 AT 1

MMM- 4 3 CF 1
MP 1 DO 1
MPB 1 RM 1
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ORGANIZATION COPIES ORGANIZATION COPIES

LOC (cont'd)
RM 1 Army Studies
SC 1 Prog. Mgmt
SX 1 Off. (DACS/DMO)
TG 1
TL 1 Army Inventory
XO 1 Research Ofice

Philadelphia, PA
ALCs
OC-ALC/XR 3 U8 Navy Studies
OO-ALC/XR 3 Mtmt Offic7e
SA-ALC/XR 3 (OP-916)
SM-ALC/XR 3
WR-ALC/XR 3 US Navy Fleet

Mtl Supt Office

AGMC/XR 3 Mechanicsburg, PA

HQ USAF Rand Corporation

LEX 2 Santa Monioa, CA 3
LEY 1
SAL 1 Logistics Mgmt
XO0 1 Institute 3

AFAFC/CC 1
AFALC/XR 1
AFALC/LT 1
AFBRMC/RDC 1
AFCOLR/CC 1

AFHRL/LR I
AFLMC/CC 5

AF Academy/DF I
AFIT/LS 1
Air University/ED I

DLA/LO 3

PACAF/OA

DTIC 1
DLSIE 1
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