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I. INTRODUCTION

Recently in Air Force weapons system acquisitions , great
emphasis has been placed on consideration of the life cycle
cost of the aircraft in contrast to past major emphasis on
acquisition cost alone. That is, not only is there con-
sideration of the aircraft’s initial purchase price, but the
Air Force is also closely examining the costs of flying and
maintaining the aircraft over its lifetime. These long-term
costs are known as operation and support (O&S) costs.

In the Air Force A—lO program , tremendous efforts have
been made to minimize A—lO O&S costs, with great success.
The foundatiQn of these efforts is the application of the
O&S Cost Model to the entire A-lO program. This model
serves as the basis for the Contractor Incentive Award Fee
Plan, which is intended to provide incentive to the con-
tractor to design and produce an aircraft having low O&S
costs, without sacrificing the aircraft’s performance.

The O&S Cost Model was applied in the A—b program
only to serve as a means of comparison between the contrac-
tor’s estimates of the A—lO’s O&S costs and the Government
measurements of these costs. The O&S Cost Model is not
intended to provide a complete, accurate dollar value for
aircraft’s lifetime o&S costs; its usefulness lies in its
application to the Contractor Incentive Award Fee concept.

This study effort was limited to addressing four pri-
mary areas: (1) Describe the background and implementation
of the O&S Cost Model as applied to the A—lO program, (2)
Provide a critical analysis of the technique involved in
the model’s application, (3) Identify the positive effects
of the A—lO ’s O&S Cost Model application, (4) Provide a
summary of the lessons learned.

The study approach included a review of the A-lO program
history and progress to date, familiarization with the O&S
Cost Model and the application of its equations, and dis-
cussions with Fairchild—Republic Corporation, General Elec-
tric Corporation, and A—lO System Program Office personnel.

Appropriate supporting material for this study has
been included in the appendices.

1
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II. Background and Implementation

The A—lO program used an award fee as an incentive
to the prime contractors, Fairchild—Republic (FRC) and
General Electric (GE), to produce an aircraft that has
lower O&S costs. The $3.5 million fee provides for a maxi-
mum of $2.9 million awarded to FRC and $600,000 to GE. To
determine the actual fee, two separate methods of evaluation
were used: an objective portion based on an existent USAF
O&S cost model, and a subjective evaluation made by the
Government parties involved in the program. A combination
of the subjective and objective evaluation results were
presented to the Fee Evaluation Board as a basis for deter-
mining the amount of award fee for each contractor.

The AFLC O&S cost model was the basis for the objective
evaluation of the contractors ’ success in reducing O&S
costs for the A—l0 . The AFLC O&S model was an adaptation
of a Life Cycle Costing (LCC) model developed by project
ABLE (Acquisition Based on Logistics Effects). The purpose
of the O&S model is two—fold : estimate the logistics sup-
port costs between the design proposals of two or more com-
peting contractors and serve as a decision tool when choosing
among design alternatives during prototyping for full—scale
development (FSD). In the A-lO program, the O&S model had
three uses; the cost model estimates figured in source selec-
tion for the FSD contract, evaluation of engineering change
proposals (ECP) with respect to their impact on O&S costs,
and as the basis for the objective portion of the award
fee. The O&S model was adapted from its original purpose
to the three uses required by the A-lO program.

The O&S model is an accounting model. Accounting
models compute O&S cost estimates by using a set of equa-
tions to aggregate components of support costs. This O&S
model uses reliability and maintainability characteristics
such as mean time between removal (MTBR). The model com-
putes O&S costs at low levels of hardware breakdown and
disassembly (for example , b ine replacable units —- LRU’s) ;
then, these sub—costs are summed to estimate the particular
O&S costs for the entire system. The set of thirteen
equations models O&S costs in eight major areas: spare
parts, maintenance , inventory management, Aerospace Ground
Equipment (AGE), operational data, maintenance training,
fuel, and engine maintenance and spares. The equations
use program constants, contractor— and government-furnished
data, and government—furnished constants as inputs. Neces-
sary data for the model comes from AFLC 66-1 data compiled
at quarterly intervals as part of the routine Air Force

2

— ~~~~~~~~~~~



K05l computer runs . The f i r s t  four ecluations (spares ,
“ o f f—equ ipmen t ” LRU maintenance, “ on-equipment”  maintenance
of all systems , and ineffective “off—equipment” maintenance)
absorb more than three quarters of all data requirements;
data for the other nine equations is collected from numerous
contractor and Government sources. The original O&S model
contained only ten equations: three equations were added
to estimate costs of Spare Whole Engines and Modules for
base p ipelines, “o f f—equ ipmen t ” maintenance for Whole
Eng ines and Modules , and Spare Whole Engines, and Modules
for  depot pipel ines .  Although the f i n a l  A— b design did
not incorporate a modular engine , these three engine e jua-
tions are valuable for tracking engine O&S costs. A copy
of the complete A — l O  O&S model is attached a.~ an appendix .

The objective portion of the award fee evaluation ,
supplied by the ten—year O&S cost model, consumed most of
the A-lU program ’s LCC emphasis during the early phases of
the design development. After release of the initial
model and receipt of contractor—inspired recommendations
for model improvements , the two competitive prototype
phase (CPP) contractors , FRC and Northrup , submitted their
logistics effects proposals as part of their design pro-
posals. Since only Fairchild was selected as the FSD con-
tractor , the model implementation with respect to the FEC
proposal is discussed. In November of 1972 , FRC submitted
their thirteen TLE’s (Target Logistics Effects). FEC com-
puted their TLE’s in accordance with the guidelines estab-
lished by the Government-prepared model and obtained their
results by applying program constants, Government-furnished
values, and historical comparisons from other weapons sys-
tems. By comparing A—b subsystems to similar systems in
current Air Force inventory aircraft, FEC produced estimates
of unit price , MTBR, condemnation rates, etc., which were
then substituted into the model equations to produce the
TLE ’s. FRC expended considerable manpower and effort to
produce and document their TLE’s because no USAF data base
with inputs suitable to use in an O&S estimate existed
before the A—b program began. Without suitable historical
USAF experience on previous aircraft, FEC had to reduce raw
data on aircraft logistics and research other mature weapons
systems.

TLE’s are the baseline against which the contractor is
compared for determination of the objective portion of the

3



award fee. To insure that realistic and stringent TLE ’s
were submitted, the contractors submit ted  their  O&S pro-
posals during competition for the FSD contract. In addi-
tion to the competitive comparison of Northrup and FRC
TLE ’s, both contractors ~new that projected O&S costs were
part of the source selection decision criteria. It would
not be possible for the Government or a third party to
establish realistic TTE’ s for the contractors because only
they know the capabilities and l imi ta t ions  of their desiçfn
proposals . By requir ing TLF ’s during competi t ion for , the
FSD contract  and es tab l i sh ing  projected logistics e f f e c t s
for source selection, the Government assured itself of
com plete and accurate TLE ’ s for  a r ea l i s t i c  eva lua t ion  of
object ive resu l t s  in the incent ive  award fee .

~easured Logist ics  E f f e c t s  (MLE ’ s) are the ac tua l  va lues
based on operational data which are compared to the con-
tractor ’s TLE’s. During the logistics validation phase ,
which considers only operational fly ing hours , ac tual AFLC
data reported from the qu a rt e r l y  1< 05 1 runs is used in the
thir teen O&S cost model equations  to produce the t h i r t e e n

s. M LE’ s are exact ly  analogous to TLE’ s , except tha t
use operational data instead of es t imates  based on

h is tor ica l  experience as in TLE ’s. At the end of each
quar te r , upon request , qua r t e r ly  1<051 data a u t om at i c a l l y
feed.~ in to  the O&S cost io.lni  conputer  program . This
program produces both a quarte rly MLE acros s all sys tem s
and a cumulative MLE for the first four hLE equations:
ini t ial  and rep lenishment  spares , “ on—equipment ” m a i n ten a n c e ,
“of f — e q u i p m e n t ”  maintenance, and i n ef f e c t i v e  “o f f — e q u i p -
ment ” maintenance. The other n i n e  MLE ’s are yenera ted  by
hand from T~FLC— and contractor— furnished data ; usually,
the contractor f u r n i s h e s  r easu remen t s  of logist ics  e f f e c t s
which are then ve r i f i ed  by the Government.

Dur ing the period between submission of the FEC TLE ’s
and the end of the logistics val ida t ionphase , the original
TLE ’s were modif ied  by the Government to ref lect  configura-
tion changes. Each engineering change proposal (ECP) sub-
mitted by the contractor included the contractor ’s assess-
ment of the ECP’s impact on any or all of the thirteen
TLE’s. This assessment included a total O&S dollar impact
figure; but, more importantly, it contained all the pro-
posed values affected by the ECP, such as MTBR , UP, etc.
With these new values and the appropriate equation, the
Government could validate the contractor ’s O&S cost impact

4
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f igu re . During the course of the program , some ECP ’s were
rejected because their O&S cost impact was too great.
Disputes about the con t rac to r—furn i shed  values , l ike  MTBR ,
involved in the ECP were solved by direct communication
with engineering and cost analysts of the contractor. The
final ECP O&S cost impact f i g u r e  was the resul t  of con-
tractor analysis , Government validation , and negotiation of
disputed assessments.

At the end of the logistics validation phase , the Govern-
ment adj’i~ ted the contractors ’ TLE ’s to account for dif-
ferences in the predicted growth values associated with
maintenance. For TLE 1 through 4 (spares , “ on— and o f f-
equipment” maintenance , and ineffective “off—equipment”
maintenance), growth curves relating to maintenance man-
hours were agreed upon earlier in the program; because of
increased education and experience, the number of mainte-
nance manhours required to perform maintenance would decrease
over the lifetime of the aircraft. Costs associated with
maintenance manhours would , therefore, decrease with decreas-
ing maintenance manhours. To calculate the effects of growth
curve maturity , the original agreement proposed a valida-
tion period during a specified timeframe (expressed in
cumulative flying hours) within the aircraft lifetime.
However, the actue l. validation period occurred earlier in
the aircraft ~ife, d’ie to Congressional actions which reducedRDT&E aircraft and flying hours and activated the first
operational wing earlier than predicted. So, with main-
tenance manhours decreasing against increasing cumulative
flying hours, the earlier validation period resulted in
increased maintenance manhours and increased costs in pre-
dicted O&S. The adjustments for lack of maturity along the
growth curve produced higher TLE’s. TLE’s for the engine
equations were not adjusted because the agreed upon engine
growth factor was one.

Although the O&S cost model uses existing AFLC data
systems to generate its variables, several data problems
arose in MLE data collection during the logistics validation
phase. For example , at the end of the logistics validation
phase, two—thirds of all unit prices (UP) necessary for
calculation of MLE 1 through 4 had not yet transferred into
the automated data system. Therefore, UP’s for all those
items had to be manually loaded before a final cumulative
MLE run could be made. Second, depot maintenance data
necessary for calculation of MLE2 was not available. Because
of depot repair reporting procedures, depot maintenance

5
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manhours are not accura te ly  recorded . So , depot maintenance
manhours were estimated or approximated from other sources.
As previously stated , significant data requirements exist
only for MLE 1 through 4; any data problems involved calcu-
lations for these four measurements. Estimates and approxi—
matir’ns for all gaps in the data , like UP and DMM H , came
from engineering and cost analysis sources within the Govern-
men t and the contractor. Overall, the cost model data
requirements f i t  USAF data systems well — all gaps in the
data necessary for the f ina l  run were f i l led manually in
less than a week.
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III .  Crit ical  Analysis  of Technique

Following is an analysis of several aspects of the O&S
Cost Model award fee application . This discussion should be
of particular interest to those intending to apply this
method in future weapons system acquistions.

1. MLE Equations: Any s impl i f icat ion of a model that
can be accomplished without sacrificing i ts  rel iabil i ty or
val id i ty, will  make its application easier.  In an attempt
to simplify this O&S cost model , we recommend that MLE4
and MLE12 both be included as part of MLE2 . MLE2 is the
equation for Off—Equipment Maintenance , MLE4 concerns Inef-
fective Off—Equipment Maintenance (maintenance done on an
LRU at the base level before determining that it cannot be
repaired and must be sent to the depot level), and MLE12 is
the equation for Engine Off—Equipment Maintenance . A rela-
tively constant percentage of all Off—Equipment Maintenance
performed on a weapon system will be ineffective, so take
that percentage of maintenance costs and add it to the
result of MLE2. That will eliminate the need for MLE4.
Concerning MLE12, there is no reason to separate Of f—Equip-
ment Maintenance performed on the engines from that per-
formed on the rest of the a i r c r a f t .  Include the engine—
maintenance data as part of the data used for MLE2, and
eliminate MLE12.

MLE11 and MLE13 concern spare engine supplies at the
base and depot level. These MLE ’s should be altered from
their present form (involving pipeline and safety stock
amounts) to exactly correspond to AFLC ’s method of spares-
buying .

With these adjustments to the model, it should be easier
to understand and the data more easily managed . Any expan-
sions to include more variables or new equations may increase
its complexity beyond effective use.

2. LRU’s: For a given model to be effective, there
must be complete understanding between the contractor and
the Government of the terms and variables of the model.
One term in particular , “LRU” , seems to cause problems in
this area. A Line Replaceable Unit (LRU) can be anything
from a single bolt in the wing structure to an entire radar
unit, depending on the interpretation of the term. There
is a means of preventing this problem. Let the contractor
obtain his TLE’s by using LRU ’s, as long as he accounts
for the entire aircraft. The Government will compute its

7



MLE ’s on a Uork Unit Code basis . since the final value
is th e real concern here , it makes no difference that the
means of a r r i v i ng  at the value  were not the same . The
important point is that both the LRU method and the Work
U n i t  Code method must account for th e ent i re  weapons system .

3. Correction Factor : When this O&S cost mode l. is
fir .~t introd uced in a specif ic acquis it ion pr ogram , there
are ma ny un f oreseeable changes t ha t w i l l  a l t e r  the r esul t s
of the MLE equations . Two examples of these changes in the
A—lU program are Aircraft Configuration Changes and Main-
tenance Concept changes. Although their effects may be
negligible when taken individually , the aggregate e f f e c t
of these changes can be si gn i f i c a n t .  To o f f s e t  th i s , we
recommend that  a correction fac tor , to the bene f i t  of the
contractor, be incorporated into the model (possibly at
the end of the On—Equipment section) .

4. Wo rk Unit  Codes: The maintenance data that dr ive s
this model is recorded at the base level by the individual
performing  the actual main tenance .  He logs a maintenance
job agains t  a pa r t i cu la r  Work Uni t  Code. Problems ar ise
here because there is room for interpretat ion concerning
which WUC a given job will be recorded against. For exam-
ple , one maintenance man repairing a brake assembly may
record his job against  the Landing Gear Uni t  WUC , whi le
another man , pe r forming  the same job , will r ecord it agai n st
the Brake Un i t  WUC. The solution here , of course , is t o
implement a recording system that  allows for no interpre-
tation. Specifically, match the individual parts in the
I l lust ra ted Parts Manua l , one—for—one , to particular WUC ’s.
This solution , however , is more easily recommended than
accomplished.

5. Model Emphas is :  The name g iven to th is  model may
be mi s leading. Because it is called the Ten—Year O&~ Cos t
Model , it is often taken to be a means of arriving at an
exact dollar value for O&S ccsts over a ten—year period for
the A — l U .  This model is not desi gned to be used as a pre-
dictor of total ten—year  O&S costs for  any given weapons
system . Its purpose in th i s  appl icat ion is to serve as a
bas is for comparison between TLE ’s and MLE ’s in determining
the contractor incentive award fee. Since some TLE’s and
MLE’s consider ten—year costs, and others only consider
costs incurred in the early phases of the program , cal l ing
the entire model a Ten—Year r)&S Cost Model is inaccurate .

8
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6. Evaluation Sequence and Time Frame: The overall
concept of eval uation used in the incentive award fee appli-
cation for the A—lU is sound. The three—component approach
involving the subjective evaluation , object ive eva lua t ion ,
and Fee Evaluation Board appears complete ; however, several
areas can be strengthened. Many people involved with the
A—lU program feel that the incentive fee is awarded too
late (after the design phase) to be effective. We recom-
mend that the Air Force engineers evaluate the contractor ’s
eng ineering design based on O&S considerations at the Criti-
cal Design Review (CDR) and immediately award an incentive
fee. This fee should be separate from the final award fee.

The subjective portion should be implemented when the
fu l l  production contract is awarded and should continue
until the first training squadron becomes active. It is
dur ing this  period that most of the actua l p lanning  and
coordinating for production takes place.

The data for the objective portion should be run through
the O&S Cost Model equations beginning the first quarter
after the first training squadron becomes active and should
be run quarterly until 10,000 hours of flying time has
been accwiualated. This 10,000 hour mark was chosen becau se
of numerous complications that  developed with the 5 , 000
hour timeframe. 

-

Th e 5 ,000 hour timeframe is inadequate for several
reasons.  By the time 5,000 hours of flying time has been
accumulated on the a i r f rame , many of the LRU prices are
still not available. The data i tself  is incomplete at this
point because it lacks information on removal rates of
numerous LRU ’s. Some LRU ’s are just not removed before
5 ,000 hours.  Also , the ma j o r ity of t he 5 ,000 hour data was
taken from the t r a in ing  environment, causing it to be biased.
An example of this bias is the increased tire failure rate
due to practice landings.

The 10 ,000 hour mark should allow enough time for the
contractors to provide all the LRtJ unit prices, as well as
give more complete data on LRU removal rates. Also , 10,000
hours should include a large enough amount of operational
data to alleviate the effects of the training scenario
bias . Note, here, that because of the difficulty and effort
involved , we recommend that separation of training from
operational  data not be at tempted .

9



IV. Posit ive E f f e c t s  of the O&S Mode l

1. Contractor awareness of long—range logistics cost
i:~plications has increased.

2. Needed experience has been gained through an under-
standing of the problems encountered in using a standard ,
~ov~ rnmcnt-supplied O&S Cost Model.

3. Government review of contractor ECP ’s has been done wi th
consideration of the O&S costs involved .

4. Improved SPC—contractor relations have resulted from
the incentive fee tied to the O&S Cost Model.

5. This  O&S Cost Model application has led to other uses
of the model. For e;-:amj le, Jack Eussio in the Reliability
Engineering Section of the Sacraraento ALC applies the model
to several individual electronics subsystems, in the same
way that it was used wi th the A— b .

6. The Life Cycle Cost of the A-lU nay have been reduced
by the application of the model; however, it is impossible
to determine this for sure. There is no control group
with which to match the present A—lU costs, but comparison
to other existing weapons systems shows that the A—l U O&S
costs are s ign i f ican t ly  lower,

Other indicators show that the A—l U has a high OR rate
and a low NORs rate in comparison to other current Air Force
inventory aircraft. The vast majority of the people inter-
viewed in the A—b SPO feel that the O&S Cost Model has had
a very positive effect in terms of minimizing the A—l U ’s
Life Cycle Cost. And finally, without exception , the con-
tractors ’ comments were positive in support of O&S cost
considerations in f u t u r e  weapons system acquisitions.

10



V. Model Limitations

1. The O&S Cost Mode l has no “built—in ” capabil i ty to
deal with p rogram changes for which the contractor is no t
responsible. Changes in maintenance concept, configuration ,
and operational usage are not initiated by the contractor ,
yet his TLE’s are still measured against Government MLE ’s
that include these changes. For example , fue l  costs increased
si g n i f i c a n t l y  due to an Air  Force decision to increase the
aircraft time at full military power, but the contractor ’s
TLE ’s were not ad jus ted .  To offset this, the situation is
considered in the subjective portion of the contractor evalu-
ation.

2. Problems exist with data acquisition early in the pro-
gram. For example, two—thirds of the unit prices for A— b
parts were unavailable when needed. Due to a lack of accu-
rate USAF data, much of the Depot Maintenance Manhour (D’1Mfl)
data was also unavailable. In addition , much of the data
reduction requires actual manhandling of the data. An
example is the adjustment of the TLE’s for growth curves.
Finally, data will vary from base to base early in the
model’s application due to differences in usage, i.e.,
training versus operational.

3. The O&S Cost Model is incapable , at this point, of
predicting total O&S costs. It is a predictor only of
those costs which are sensitive to engineering design.
All other O&S costs are not included .

11
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VI. Lessons Learned

This section h i g h l i g h t s  the ma jo r  f i n d i n g  of t h i s  s tudy .
Included are recommendations of how to address  many of the
problem areas in the O&S Cost Model’s a pp l i c at i o n , as w e l l  as
miscellaneous items of informational value . It  is an t i c i -
pated that cognizance of these points will provide guidance
on how bet ter  to apply the O&S Cost Model in the  f u t u r e .

1. With regard to contractor ’s ECP ’ s , when t he  con-
tractor proposes an engineering change which will reduce O&S
costs, we recommend that his TLE’s not be adjusted dnwn v ’ar d .
If the contractor is naking success fu l  o f f o r t s  to m i n i —
mi~~ the O&S costs for the weapons systor~, why should he be
penalized by iraking the targets harder to reach thrcu~h ~TCP
adjustments?

2. In its present state, the O&S Co~;t ~odel is at its
most effective level of complexity. ~-.‘e recommend that
more variables not be introduced and the number of equations
not be increased .

3. It is an effective practice to have the TLE ’s be
contractor—generated during the Competitive Prototype Phase
of weapons systems acquisition. Using the TLE as a criteria
for source selection forces competition , which leads to
lower TLr ’s.

4. The total TLE estimate should include an additive
miscellaneous correction factor , to the benefit of the
cont rac tor, to a l l ow  for  changes  in the prograr ’ beyond
the contractors ’ control. rxa’~ples: Air Force maintenance
concept changes a n i  changes in operational usage.

5. We reco~r;r. c?nl that data on all the LRU ’s be tracked ,
but do not atte!- t to trick configuration changes within
1 T~ T T ~~ ,..L.~ LV_i .~ .

6. To simplify the model and increase’ its e f f i c i e n c y ,
incor porate MLE4 and MT Eb2 into MLE2 , and correct ~LF11and ~MJ~l 3 to more accuratel; reflect AFLC ’s data methods.

7. r~uarterly data tapes on weapons systems are savedfo r o n l y  s ix  n o i i t l i s , unless otherwise ordered . Also , the
O&S Cost Model computer program does not run automatically
at the end of the ~uarterby HO~ l run. The O&S Cost Model
computer run must be s~ r’cifically requested. The last
scheduled run occurred at thc end of April 1977.

12
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~l . Al’~ost 90~ of the ~l a t a  requi red  by the nod~~1 per-
t ains to ~rn ’s ~ t h rou~~k ‘

~~~. These are the on l y “Td” s or the
c~
)cputer ~roy rTl . Thc o th er n ine  ~TF ’ S arc either ha rd—

•~a1~~U1 j.ti.ons or verifications of contr .ictor—s .d ‘ itt-cd f i .~~ur o s .

9 . The out-ire c\’~~i 1at iOn proces~- ( o bj e c t i v e , su bj e c —
t iv o , aad Fe~-~ v al uat i o n  k c a rd)  shou ld  a inc l ude d in the
~rr’ ~s w~ ll as the c o n t r a c t .  ~ inc’c ~ f l — 9~Y . of O&~ costs ~~ r
J ‘;~~~~~~ )( ‘) T1  ~~;ten is a’ realy determined Up the t ine the  prot-’—
t~~)e is U u i ’  t , t i c  sooner t -h e  cnp h .~ s i s  on (~&~ c o n s i d e ra —
t i o ns , T h e  nore  bene dic i al  will bo the efF ects.

1~) .  ~~ u c e r n i n j  the subjccti v’~ e va iu a ti o n , th~ f l ? e ~~n: a ut
sh a l l  t a k e  r nr ’~ cf  t1- e r e s p o n s i b i l i t y  for  e n s u r i~~ ci n—
rsctor response. P resen t ly , the burden to rc~~1 c~~ to ic -

SI j e ct I v C  ev~i lu at i o n~s ies w i t h  the cont r i~~t o r ;  bcwever , if
con t r ac to r  res L~ouse means lower costs (as s usu : l ip t h e
case)  then the  ~ouerr :.Tent wou ld  b e n e f i t  by en s u rin ~ t h a t
response.

lb.  To obta in  LRTJ u n i t  pr ices , contact  the itor’i ’ s ~ i r
Force item man ager  at the depot level , who in tu r n  w i l l
contact hit s counterpart in the contractor ’s or9anization .
For Depot Maintenance Manhour data , use contractor esti-
mates of re~ uired DMMIJ r e s u l t i n g  from contractor/vendor
repairs performed prior to thc  existence of depot repair
capability .

12 .  We recommend that the grounds ~or the Incentive
Award Fee be clarified . Is the achievement of the TLfl
sufficient for award of the majority of the roe, etc?

13. Conversion of all dollar values to a constant—year
dollar figure is a time—consuming , involved process. ~
problem arises of which inflation factor to use.

14. Some of the TLE ’s must be adjusted according to
estimated growth/learning curves to account for the position
of the validation period within the lifetime of the aircraft.

15. Consecutive quarterly computer runs of the O&S
Cost Model on data from mature weapon systems (A-7D , F4E)
yields consistent MLE values. This implies that the model
is consistent and predictable , and therefore, can be used to
identify/analyze trends and problem areas.

16. There is an adjustment necessary to negate the
d u a l i t y  in spares computations from MLE1 and MI,F. ’s 11 and
13. Engine spares should only be included once in the total
TLE/MLE .

13
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~. 7 . m aj o r i t y  of Lh~ c on tr a ct or  i n c e nt l i , . ’ fee  should
he ~‘ ‘ ‘r J a d  en tP e  h i s i s  of the o b j e c t i v e  resu l t s  f r on
:~io ie ’ . Thr onl’: rcil measure of O&S costs lies in the
re l u ct i o n  mul sn.~l y i i  of e j  crational f1y ir~j data on the
ii rcraft.

1.3 . ~
“ e 5 ,0()~ f1 . p~~n~ hour validation period for the C&~

Cos t ~‘e l e l  MLE cc: p u t a t  ions is not of s u f f i c ien t  l e n g t h .
To i n s u r e  :,ore coup le t e  data in f u t u r e  app lica tions , we
recommend t h at  the  v a l id et i o n  p~~riod be extonled tr~ 10 , flC ) O
f ly in j hours on the iirframe .

19. To provi le a g r ea t e r  e:’ p h~i s is  on O&~ cost considera-
t ions before the pro toty pe is bu i l t, we r ecommend tha t there
he an award f ee ea r ly in t he program for eng ineering design ,
poss lb ly  a t  the C r i t i c a l  Des ign  Review .

20.  The value of the O&S Cost Model to systems acqui-
sition appears to be qui te  hi gh.  Based on our experience ,
and the impor tance of e f f e c t i ve  model appl ica t ion , we recom-
mend that  one ind iv idua l in the Integrated Logistics Support
Division of a g iven System Program O f f i c e  be assigned full—
time to the implementation and management of the O&S Cost
Model.

14
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‘~ TT.  su: :i i~ r.~

This  s tud y i a a f i n a l  r~~ ’iew of the a L L l1. at ion  of t1i~Ocd~ Cost :t-cdel to the A— li) Fro~~rar. Contractor  In c o nt i v o
Awar I Fee . Tha st ~r 1p inc ludes :  (1 )  A de s c r ip t i o n  of the
b a c hJr o un d  and i~’~~l cI-cntation of th~ r ,ude l , ( 2 )  ~ . c r i t i c al
a~~al ys i s  of the t - e c h n i :ue involved , ( 3 )  Th i dent i  ~i ca t ion
of the pos i t i ve  e ’~fe ct s  of  th e  A — U )  O&S Cost Model  apt ~l ic a—
t i u n , ( - n- )  A suii1 ’.~t ry  of the lessons l earned .

The O& S Cost Mc lel  is an  a c co un t in ~ model ~ n t cn d e 1
s p e c ific .  11y to track long—term bogist~cs costs that aresensi t ive  to e n g i n e e r i ng  desi~j n .  The model  is not  ca~ ah ie
of providing a dol lar  e s t i m a t e  of the t o t a l  O&S costs f o r
a pa r t i cu la r  weap ’~ns sy s te m . I t s  p r i m a ry  ap : ’l ica tion  is
as a basis fo r  tkn  Cont rac tor  lucen tive  7 ’ ,~’a rd Fee P l a n .  T~
th i s  p l an , the mode l provides  fo r  a comp ar i s o n  be t ’ .een con-
tractor TLE ’s and c’,o~t er u m en t  MLi ; ’s , a n l  t h e  r e s u l t s  a re
used to dete r~.Linc the  ~inount of the c o n tr ac t o r  incen~~ivL
fee aw a r J c ’i’.

Although the O&S Cost Model is j r e s e n t l y  a v a l u a b l e
t echn ique , several areas can be s t r eng thened. These i nc lude
redundant MLF e’lua ’ icns , torn definitions , un foreseen pro-
gram changes , data availabilty and accessibility , an’] evalu-
ation sequence and time ’ rane. This report identifies these
problem areas and , in many instances , recommends ways to
deal with them.

Experience wi th  the O&~ Cost Mc’ lel  in d i c a t e s  t h a t  it
is ar’ effective means of minimizing weapons spst~ n O&S
costs. Although the effectiveness cannot be quantified , it
i~ the op in ion  of those most f a m i l i a r  w i t h  the  model t h a t
i ts  a p p l i c at i o n  was instrumental in reducing the life cycle
cost of the A — l U , and most fee l  that the O&S Cost Model
should be an integral part of future weapons syst.er~ acqui-
sition programs.

15
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A—lU O&S Cost Model Chronology
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A- lU O&S COST MODEL CHRONOLOGY

DATE PROGR AM EVENT

Map 1970 Release of Competitive Prototype Phase
(CPP) RFP to Industry .
RFP advises that 10—year O&S cost
estimates will be part of criteria in
full—scale development (FSD) source
selection.

Jun 1970 Preliminary O&S cost model released to
bidders.

Dec 1970 Selection of Fairchild—Republic and
Northrop Corporation as CPP contractors.

Mar 1971 Receipt of contractor recommendations
for model improvements.

Sep 1972 FSD RFP
O&S Cost Model finalized and included
in RFP and statement of work.

May 1972—Jun 1975 FSD contractor test period with prototype
aircraft.

May—Oct 1972 Competitive Flyoff (contractor).

Nov—Dec 1972 Competitive Flyoff (Government).

Nov 1972 CPP contractors submit 10—year O&S cost
index estimates (target logistics
effects) and Government assesses their
credibility .

Jan 1973 Selection of Fairchild—Republic as FSD
contractor.
Target logistics effects considered
in choice of FSD contractor.

Mar 1973 FSD contract awarded.

Mar 1973—Mar 1974 FSD
Contractor design—trade activities to
reduce O&S costs.

A- 2
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May 1974 Critical design review.

Jul 1974 Initial production decision .

Jul 1974- Production.

Feb 1975—Sep 1977
(Projected) FSD Government Developer test period.

Feb 1976 Full production decision .

Mar 1976—Mar 1977 FSD user test period with OT&E con-
tinuing throughout life of aircraft.

Mar 1977 Davis-Monthan AFB Wing activated.

Apr 1977 End of Log i s t i cs  Val ida t ion  Period .
5287 operational flying hours from
1 Apr 1976 through 30 Apr 1977.

May 1977 Nellis AFB wing activated .

Jun—Jul 1977 Final data reduction for O&S model
based on 5287 operational flying hours.
Final computations of cumulative and
quarterly data from Mar 1976 through
Apr 1977.
Completion of subjective evaluations
from directorates, Sacramento ALC,
and San An tonio ALC.
Final adjustment to target logistics
effects.

Jul 1977 Myrtle Beach AFB wing activated.

Jul 1977 Final briefings to General Electric and
Fairchild—Republic on results of O&S
cost model measurements.

Jul 1977 Award fee briefing to fee board in
Washington.

Jul 1977 Fee awarded.

A- 3
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APPENDIX B

Required Contacts to Apply the O&S Cost Model
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Required Contacts to Apply the O&S Cost Model

Each weapons systems O&S Cost Model application is unique
and will have its own data requirements.  However , in fu tu re
applications of the O&S Cost Model the aid and efforts of
the following groups will be instrumental.

1. For any assistance in incorporat ing the O&S Cost Model
into a contract, RFP , etc., contact the Reliability Engi-
neering Section at the Sacramento ALC ; their  o f f i c e  symbol
is SM— 2\LC/MMEA, autovon 633-2865. The Reliability Eng i-
neering Section is part of the Materials Analysis flranch of
the Engineering Division.

2. To obtain computer assistance for the O&S Cost Model
on a particular weapons system , contact the Sacramento
ALC Comptroller Unit; their office symbol is SM-ALC/ACrC ,
autovon 633-4161.
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APPENDI X C

O&S Cost Model Data Sources
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Data  Sources

1. AFLC 6t~-l data : To obtain 66—1 data for input to the
model , contact  Eleanor Puc L€ tt  ~.n AFLC Headquar t e r s , WPAFB ,
Oh io.  Her o f f i c e  symb~~l is LCLMA , autovon 7’~7 — 3 4 3 5 .

2.  Contractor  -- For data concerning a p a r t i c u l a r  subsystem
or LRU , contact the contractor , as wel l  as the A ir Force
i tem manager for  that  i tem.

3. The User Commands —— Contact  the appropr ia te  commands
as necessary , for juestions will arise during the model ’s
application that can be answered only by the using organi-
zation.

C— 2
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Operations and Support Cost Model
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1.0 INTRODUCTION ~
This document defines the operation and supj ~~rt cost m xtel which shall be used in
the design and mana gement tradeoff process and to compute the Target Logistics
Effects as required hv Parsvraph 3. 9 ci the Integrated Logistics Support Program
Plan , IGOPOOI’ll13.
1. 1 PROGRAM ASSUMPTIONS

The equatfens h~reinaftcr set forth arc built on the basis of the number of aircraft

and war and peace ut i l iza t i on  rates as set forth in the System Specification. For
the purpose of excr cisin~ lii” tradeoff model , the contractor wil l  assume one

training base and five main bases. Each of the training bases will operate with

single-wing-level intermediate maintenance capability. The operational bases will

operate with independently clcployr.ble squadrons (24 U. E. aircraft per squadroal .
The ult imate interme di :~te mainten ance capabili t y allocated to each squadron
shall he consistent w ith  the results of the OFt i lnum Repair Level Analy sis  (011 LAI
carried out in accordance with Paragraph 5. 3. 4 of the SOW. The level of repair
decisions for the purposes of this model shalt be bas ed on any preliminary ORLA
performed , or , in the absence of such ana ly s i s , level of repair decisions con-
sistent with that for equipment of s imilar  form , I it , or f u nct ion shall be accept-
able. Notwith standi ,!c the fore in~ , all operational bases shall possess a
single—wing— lev e l intermediate maintenance capability for engine maintenance.
Augmenting th is, each separately deployable operational squadron shall be
outf lttcd w ith the equ ipmen t. and data necessary for removal and replacement

of each separately idect iuici eng.ae module.

1.2 LOGISTIC EFFECTS EQUATIONS  —. _ _ _ _ _

The 10-year O&S cost model consists of 12 separate cost elements as follows: (1)

Spares (both initial ~nd replenishment sp:tres for Line Replaceable Units (L1IUs);
(2) ‘O!~— c ’ .’i~n- 

~~~~
“ :dalntcn ancc of LRUs; ~3) “On—E quipment” Maintenance of all

systems; 
~4) 

in~~:cetive ‘Off-Equipment Maintenance”; (5) New Item Inventory
Management; (6) Acquisition of Aerospace Groun d Equipment’ (AGE); (7) Acquisi-
tion of Train ing Equ 1pm~~t arid its Ancillary Support AGE ; (8) Acquisition Cost of
Operational Phase Data; (9) Type I Training; (10) Fuel Consumption ; (11) Spare
Whol e Engines and 7~ioduJ es for the ARII UT and base repair pipel in es and base safety
stock; (1.2) ‘Off—Equipment ” maintcnnnce for Whole Engines avl Modules; (13) Sparc
Whoic EngInes and Modules foi depot pipeiinc and depo t safety stoc k.

D-2
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BEST AVAiLABLE COPY
Where an equation is the ~‘ppropriatc means for the conqxztatiofl of a coat elements,

two forms of the equation s arc presented herein. In each case , the first form o the

equation presented is configured for prediction and the second form o~ the equation

presented is configured for mcnsurc :ncnt of the same clement during a test an -i

data col l ection period. The aggregate output o the predictive equations is referre d

to herein as “l’argct Logistic Ef f çcts ” ~TLE), and the aggregate output of the

mcasuremr-~t equations is referred to herein as “Measured Logistic Effects ” (MLE) .

1.3 The value derived from exercisin g the TLE model shal l be denoted “TLE ”

and shall be computed by summing the thirteen cost elements (TLE
J~ j= 1, 2 ... , 13)

defi nitized below. Symbolically ,

TLE ~~~~ TLE
J

j =1

The TLE model shal l be used by the contractor to compute a TLE for validation

Period II (TLE 1) and a TLE forecast for CY 77 (TLE11), the only diffe rence being in

the value of the input parameters.

1.4 The value derived from exercising the M LIE mo icl shall be denoted “MLE” and

shall be computed by summing the thi rt een cost elements (MLE~ j=l , 2..., 12)

definitized below. Symbolically,

MLE 

~~~ 

MLE
J

The MLE model shall be used by the govern m ent to compute both MLE 1 and MLE11,
the only difference being in the value of the inpu t parameters.

1.5 Tn the cost elements which follow, the term Line Replaceable Unit (LRU) shall

hav e reference to those components of a system which are designated for remo~al

when they malfunction and arc replaced with a like unit by the operating squadron

personnel performing on-equipment mainten ance on board the aircraf t or on the

flig ht line. The malfunctionin g LHUs arc subseq u ently repaired or condemned by a

local shop or a special ized repai r activity. In this context repair parts used in on-

equipment maintenance and repair parts or rcparal .~c compon ents used in off-

equipment maintenance arc not LRUs . All LII IJ s of nil subsystems of the A- 10
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WCaIK~n system shafl be Inclu ded . Major eng ine modules (C. g. • Ian ~~~~~~ sh . t l l
not be counted as LItUs , but shall be considered separately in the engine equations .

In the equations which follow , thc individu a l  l ine Item parameters in the TLE
equations wil t  have the symbol “#  ‘ as a super3cript. Such a superscript on a
parameter shalt Indicate the contractor ’s estimate of the va l u e  that  p arameter
will take on later in the corresponding MLE formula  (that is , as measured in the
TLE validation t~~-t per iodh Except for a fcw special cases , defini t i ons  for only
the unsuperscriptcd parameters will  be explic it l y given below .

The data collected during the validation periods on indiv idual  LHUs shall  be Ind exed
by Manufacti.ircr ’s Part Number and associated stock numb er (where avai labEe~.

1. 6 The first element of cost to be considered shall be the dollars associated with
the spare quantities of all LRUs over all subsystems , which must be initially
acquired and/or subsequently replaced over the operational tif é cycle to keep the
base and depot pipelines sufficient ly stocked to meet established support objectives .
This cost element shall be computed in accordance with the following formula:

r~~~r r 1
TLE1 =E (MFFH) ) (TJp# •) 113 (RTS# 

~
) + 3 (N11TS~ •) +

[~~# [ ]
N# 

r

E I (PFFH) ~~PA# )

~~ 
[~~~~ BR~ —j [(UPT 

~
) ( COND i)
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The MLE analo~ue for this cost element is as follows:

~~ 1 
(TTh) (UP 

~
) [113 (FITS.) 1 3 (NflT~~j+

TFII

N ~~E I (PFF 1I) ~~P~\)
j 4  

___________ ~~~~ 
( COND 1)

I MT Bfl .
L

where
N = the number of separately identifiabl e CFE and GFE LRUs

of the A — b aircraft used in the test period.
UP1 the validated unit price of the LRU. That~is1 the price

exhibited for the initial provision ing of the j~ LRU .
TR 1 the number of removals of the ~th LRU over the total number

of test aircraft darLng the TLE val idation test period.
TFH the total number of f ly ing  hours completed by all test air-

craft during the TLE v~dir~at ion test period in accordance
with the ap~rovcd :~~d nc;otiated test plan .

RTS . the decimal fraction of removals of the 1th LRU during the
1 TLE vri idat ion test peried which are ult imateiy returned

to service 1w intermcd~atc—l eve1 m aintenance wi thout having
had any dep .’Ft—kvc4 ma int en ance work done on the Item. *

NETS the deci!nal fraction of remova l s  of the 1th LP11 during the
TLE valida tion t~ ”. r”riod which are u l t ima te l y returned
to serv ice ~y ~~~ ot —level  ma int enance .

COND. the decimal frac t ion of removals of the ~th LRU during the1 TLE validation tcat ~ r:o wh ic h are condemned at any
lev~ I o f r . i a in t~ :a ; ~ e. If repai r k at tempted at any or

: a~int en ance only to hc condemned and not
returned to svrv ieeabli  condition , such an action shall be
considered a ‘C .  D ac t i t ~n but not a ‘‘ IITS ’ or ‘‘N IITS”
action even though the item may have passed th rough  in t ~ r-
mediate or ~el~ot-1evel maintenance. Condemnation f r  a
reparable item occu rs as the result of a fa i lure  which is
of st ich a natu re tha t  rc~~ i r is ei ther t e chnical l y or c c r n~ —
mi callv ir ‘‘ ~‘~‘Hc as d ’termined in accordance with the
criteria set for th  in A l ’l f ~~ / A F S C M  SO O—4 , dated 25 June
197 1 . For an it~’m r~~-~ n’imcnded l’v the contractor as non—
repa ra • , uP ren ‘oa I ; of the svst em shall be construed to
rc.;ult In Cf ) ~~ ( ‘em na~ i ‘n.

1~l}’FI1 = & n ’ ~~v:’ ~F, ’a I: lnt :il force fMng hours/mont h 4S,96C’ l’cur~/
mo~~h.

_ _



I~F I I I  th u , r ~~~~~ tot;il m i  lih c~ ’clt  v i a i t  h ’~::r:: (l eao’’
2 • 1 • 

‘() f l y ~g

QI A tii~ m~~ x i n u n ~ a u n ~~.’r of a give!I 1th L R I J  expc r t ~:’d to be
in~.tn Iled on any  ~\.—!O ni rem It in t hr  T1~E valid rition test.

MTBFI~ . CX~~ ‘ot ~~i mr ’an t i m  (‘ t WeOfl  r emovals  of the 1 th Lilt.’ do ri n y
~ the TI •1’ va t  ida t  ion t•~ , 1fl. a~~ fl J P ( f  j~ u n i t  of fl ying hxi r~

where a~i rc’r ov::!~: i~~:cept tbo:~c a(’cOnipli~;he (I to obtainacccrs to other e l em en t s  of the system sha l l  he counted.
‘When th e cxi ;~r:te.~ of t i . tc~ t r r c ’:~:~~n d;ctate the necessity for  r epair  or overh au l

of an i tem at ~fter t ! :~n t h u ’ level  of n~aintcnancc where it would normall y be re-

Paired , or v.~~ a i t en .  I ~:at  v, c .i Id normal ly be condem ned is repaired , costs shal l

be count ed for t h e  nomin al  a~t io n rather than the action taken to sat isf y the emer —
gcr.cy situation.
1.7 Th~ r~xt e l cmc”t  of cr .~ i .~e conside’ed Is the deJar~ ~ssucia1 ’d wLh the

“off—e çuip mcnt ” :naia t cna nc ’ e oc LR~Js rcn~ovcd fro ’n t 1~ tota i fo. ~e 0’ aircraft ( ‘er

the l ife cycle. This cost ~rnc ’-.t sha 1l be compu~~d in accordance with the follow—

in~ form u la :

N# r(PFFII) (Qr’.\ .) 1 F 1
TLE 2 

= E I (UP ~~) (Nu TS .) (DRP~ 1
) + (nTS~~)(BrIP~.)

1=1 L ~~~~~~~~~~~~~~ L
The MLE a~c~ ’c f~ r thi s  cost cIcme~’t is as foJI ows~

N [(Tn1~c~~’r1:)
ML.E 2 ~~ I (UP 1

) (RTS1)(J3Rl~1) (NRTS.)(DRP. )

wh e re
DRP. the va!i d ’t~’~ mali o of the av or:~~e cost to r epair the ~th

1~lll~ t . t  ~i —
~~ : ,~ h pot — i t ’ i !  m : ’ i r t :  a:rnce rrocedtl m s  to its

val i~~ t~ i ‘.‘rit t nec ( t ’ I ’
~
). Th? t’ieme’nt of cost

shr~J J ‘ ce “a~ ’~ cxl c: a] ~~, l~l denoted i removed durin g
the Tr1. V. l j t L ~.i ~~~ test pi~~fr ~ . Even if the living for
test p erir .~ ha! ended , all rera i rs resulting f ro m removals
during the te st  period sha l l  be costed ~~ and be a pa rt of
this cost t~l crne n t . DR,’1 shall be computed as fe!lows:

(L’~JM~ 1)(IiLI?’i RTT1

(~~
• ft i(’~ i~TS1)(UP 1) UP1
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where
DMMII 1 

= the dep ot—level maintenance manhou rs expended on all item s
denoted i removed do ring the TLE validation test period.

DLII depot—level labor rate for the purpose of this computation
$17/hour. This rate includes the expected cost of consum-
able materi als used in the repair process.

RTT 1 = total roun d trip transportation costs CXpCfl (ICd on item I
resulting f r om de t i c i cuc ic s  generated in the TLE validation
test period. RTT 1 shall he computed as foliow.s:

RTT1 
= (2)( \VT.)(CP P)

where

weight in pounds of LRU i.

CPP = cost per pound ~or packaging and shippingequ als $. 49.
The cost of both di rect and indi rect labo r and
of the average consumables expended in repai r
actions is included in the DLII factor.

BRP = the validated ratio of the average cost to repair the ~th
LHU using iritermadiate— ’evel maintenance procedures to
its validated unit price (UP 1).

This element of cost shall be computed over all LII Us denoted i removed during the
TLE validation test period (even if the actual repair occurs after the test fly ing
hours have been completed) .

BRP1 shall be computed as follows :

NSL
BlIP1 

= 
~~ ~~~~ (BLH~)]

.1 =1 (T111)( HT S.)(U P .)

where
NSL = the total number of different skill levels utilized in Air

Force repai r operations at the organizational and inter••
mediate level = 3.

BMM II . = the number ol in termedi at e - level  maintenance manhoursji expended by skill  level j on all i tems denoted i removed
during the TLE validation test period.

BLR 4 = base labor rate ( inc lud ing  salary , f r inge benefits, over-
head , lost t ime , and consumable material)  for skill level
j as follows :
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~~j 11_Level BLR
J ~y~~bol 

‘ - - .  -

E-3 $11/hr 11LR1

E-5 $13/hr BLR2

E-7 $15/hr BLR 3

Other var iables are as previously defined.

The criteria for condemaations and for sending removed items to the various levels
of maintenance s~~.ll depend on the mode and extent of failure as dcfinitizcd in the
approved O1~LA recommendations.

1. 8 The next element of cost to be considered consists of the dollars associated with

“on-equipment” maintenance that the Government may expect to utilize incident to
servicing, preventive maintenance unscheduled maintenance and scheduled or unsched-

uled removal s or replacements on the total forc e of airc raf t over the life cycle .

This cost element shall be computed as follows :

NSL
TLE 3 = (PFFII) E (MMH~ .) (OLlI~)

j= 1
The MLE analogue for this cost element Is as follows:

NSL
MLE 3 = (PFFH) E (MMH

J
) (OLrt~)

j=1

where
OLR 4 = organizational labor rate (including salary, fringe benefits,

overhead , lost time and consumable material ) as follows:
Skill Level B~~ J 

Symbol

E-3 $10/hr OLR 1
E-5 $12/hr OLR 2
E-7 $14/hr 0L113

MMH = th ’~ valid ated “on-equipment” maintenance manhours per
i fl ying hou r expended on the entire A — j o  weapon system

by skill level j in the categories of (a) servicing, (b) pre-
ventive maintena nc e , (c) unscheduled maintenance , and
(d) scheduled or un ::ch e~i i i e d  r~ t rnvn l s  and replacements
as a result of deficien cie s i~e r icr :i t r : I  ~Iu r ing t he TL E
validation test period. This data w i l l  he collected by
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three—di git Work Unit Code (WUC). M M I I .  shall be corn—
puted as follows:

OMMII
J

S 

MMII~

where
0MM!! = the validated “on-equipment maintenance

manhours expended in categories (a) through
(d) above by skill  level j  on def icwnc ies of
the A-1O weapon system generated during
the TLE validation period.

Other vari ables are as previously defined.
1.9 The next element of cost to be considered is the dollars associated with in-
effective intermediate4evel maintenance actions over the A-1O life cycle. This
element of cost shall be computed In accordance with the following formula:

NSL
TLE4 

= (PFFIJ) E [~~B~~~fH
#
~ (I3L1?j )1

The MLE analogu e for this cost element is as follows:

NSL
MLE4 = (PFFII) ~~ [

(IB~~~ I!~) (BLR~)]

where
IBMMII = the ineffective maintenance manhou rs per fl ying hou r ex-

pended by skill level j at intermediate level on all removals
from all subsystems of the A-b resulting from the TLE
valid ation test period. The manhours in question here are
those expended prior to a maintenance attempt being speci-
fied by any of the following Action Taken Codes: C , D , 1,
2, 3, 4, 5, 6, 7, 8, or 9. II3 MM U . shall be computed by
accuinu !ating the actual maintenan c3e manhours as des-
cribed above and dividing by TFII .

Other symbols are as previously defined.
1. 10 The next clement of cost to he considered is the new Item Inventory life cycle

management cost expected to acc rue to the Government , based on the numb er of
new “P” coded Items which the contractor recommends and the Governmen t approves.

A “I” coded It em shall be as defined in DOT) “Guide to Life Cycle Costing, LCC-1,

July 1971. This cost clement shall he computed in accordance with the following model:
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TLE5 (NP #
) ($1,u~ O)

The MLE analogu e [or this coat element is as follows:

MLE 5 (NP) (:~1,0~0)

where
NP the nu mber of new “P” coded items recommended by the

contractor and approved for acquisition by the Government
from the time the Full-~ ealc Development contract is
awarded , until the comnktion of the respective TLE val i—
clatlon tc:;t r e~icd , [1u3 t~ie number 01 new “P” coded items
subsequently designated under the instant contract.

1. 1]. Th~ naxt four co~.t elemcnt .s to be considered will have no formulae provided

because each is a strai~htfo rwarcl accounting exercise.

1. 12 The next element of cost to be considered is the acquisition cost of peculiar

Aerospace Cround Equipment (AGE) (except that accounted for in 1. 13 below) for

all levels of maintcnaricc expected to accru e to the Government over life cycle. The

contractor t s estimate of c sum of all money spent or obligated by the Government

for the purchase of peculiar AGE e~ d items (connected with the A-1O weapon system)

from the time the Full Scale Development contract is awarded until the completion

ci the respective TLE valid:~ on test ;eriod plus the costs which subsequently accrue

under the given contract for peculiar AGE line Items not priced and/or delivered by

the end of the test period shall be denoted TLE6. Any piece of AGE that must be

designed and fabricated in support of the specific requirements of the A-JO shall be

considered peculiar , I. e.,  contractor(3) fu rnished equipment not currently in the

Government Invento ry. The actual costs generated in this category shall be denoted

MLE6.

1. 13 The next element of cost to be considered is the acquisition cost of peculiar

maintenance training equipment and its ancillary support AGE expected to accrue

to the Government over life cycle. The contractor ’s estimate of all money spent or

obligated by the Government for the p’zrchase of such equipment (connected with the

A—JO weapon system) from the time the Full Scale Development contract is awarded

until the compicuon of the rcspactlve TLE validation test period , plus the costs

which subsequent i y accrue under the given contract for peculiar maintenance train-

ing eciulpmcnt line Items not priced and/or delivered by the end of the test period

shall be denoted TLE 7. The actual costs generated In this category shall be denoted

MLE7.
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1. 14 The next clement of cost to bo considered Is the acquisition cost of operational
phase data expected to accru e to the Government over life cycle , where data is any
form of Air Force Technic al Orders listed on a DD Form 1423. The concern here

• is wllh only that data relevant to the operational phase of the weapon life cycle.
• The contractor ’s c~ti :natc of t i c  co3t to the Government for all such technical data

to be acquired threu~h the acquis ition contract shal l be denoted TLE8, and the
actual costs generated in this category shal l be denoted MLE8.
1. 15 The nex t ekment of cost to be considered is the cost expected to accrue to
the Government as a result of Type I maintenance training associated with this
weapon system acq•iisition . TLE9 shall denote the contractor ’s estimate of the sum

• of all money spent or obligated by the Government on Type I maintenance training
(in connection with the A-JO program) from the time the Full Scale Development
contract Is awarded until the end of the respective TLE validation test period.
The actu al costs generated in this category shall be denoted MLE9.
1.16 The nest element of cost to be considered is the fuel consumpti on costs
expected to accrue over the life cycle. Thece ccst elements shall be computed as
follows:

(GFC)~~TLE10 = (TFH) (PFFH)(CGF)

MLEJ0 
= (PFFII)(CGF)

where

GFC = gallons of fuel consumed du rin g the TLE validation test
period.

CGF = cost per gallon of fuel (Includes transportation cost) S. 11 .

PFFH Is ~s prev~ourly defined.
1. 17 The next element of cost to be considered consists of the estimated dollars
associated with the spare quantity of whole engines and engine modules which mL ’st
be acquired to keep the Automatic flcrupply and l3uildup Time (ARBUT) and base

repair pipelines and base safety stock sufficientl y stocked to meet established
support objectives. In t h r ~ ~ w’vc’ context , ~parc engines include all engines except
those fu rnished as Installed Items on delivered aircraft. Automatic Ilesupply and
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A~ a~~~i~asu~3ly and 8uildLLp Time to explained tn AFM 400— 1, 5 Jan ar 19’ C);

This cost ~ _ill be computed in accordanco with the following model :

TLE JJ = (CP#) (LS) f LR~~)(fl (FFlfl+j1~j~~~)(AP)(FFH) 
+

(CM1il~)(LS)

NM -

(m) [FF!I~~ E [(uPk
#)(r ~mk~~~ 

. 

#) (BP ) + (1_ 1lR k
#) (AP~~

The MLE analogue for this cost clement is as follows:

MLE JJ = (CP)(l.S) f (~~B.UPPI 
(FF 11) + (1-llfl) (API (FF11) +

(CMRI~ (LS)

NM
(m) _ _ _  E [(uPI? 

~
Ii

~~1 [
~au~~ (BP ) + 

~~~~~~ ~
AP~

where
CP the contractual price per engine to the Government exhibited

at the time of initial provision ing of the engine.
LS the expected number of location s where spare engines and

modules will be stocked = 10.

I = represcits a funetion of the variable contained in the large
parentheses ar follows :
f(X) = value read from column II of the safety level

- tabl e (page 8-3, AFM 400- 1, 5 January 1970)
corresponding to the X value in column I. For
example, if the value in the parentheses works
out to be 3.5, the value in column U on page
8-3 of AFM 400— 1 Is read as 6 because 3.5 lies
In the 3.19 - 3 93 Interval.

AP AI~BTJ T pipel ine standard for the A- JO engin e and modules =
20 days.

FFH = expected pea k total force engine flying hours/d ay = total
• programmed quantity of UE aircraft times number of in-

stal l ed engines per aircraft times expected peak flying
hours ~grcater of war or poacc program) per day per UE
airc raft = 32G4 hours/day .

RR = val idated whole engine return rate for base inainter~anoc ,
C . the decImal traction of whole engine removals during

the TLE validation test period which arc ultimately returned
to a serviceable condition by Intermediate—level mainte—
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nance (without undergoing any depot—level maintenance).
If the engine unc lt~rgoes any depot—level maintenance
before being returned to serviceabl e condition , i t sha l l
be counted in the “ 1—Fill ” decimal fraction.

CMIII = mean time (measured in engine flying hours) between re-
movals of whol e engines du r ing the TLE validation test
period , counting removal s for both intermediate and depot—
lev el maintenance.

CMIII is computed as follows :
CMIII = ETFIE

ETR 
-

where
ETFH = the engine flying hours accrued during the TLE

validation test period (2) (TFH) .
ETH =. the number of whole engines removed during the

TLE validation te3t period for which either inter-
mediate or dapot—level repair recults.

1, if the engine is ~~~modular const ructIon
m =

0, if the engine Is not of moth~ ar construction

9, for BP1BP =
~ 14,BP~

NM = the number of separate major modules of the engine.

UP k = the contractual price for the ktlh modul e exhibited at the time of
Initial provisioning for the mothde.

MR k the decimal fraction of enc inc ren~wal s during the TLE validation
period resulting in the replacemen t of module k.

Rfl k = the validated decimal fraction of the removal s of module k d’~ring the
the TLE validation period which are ultim~ t.cly returned to a service—
abig. condition by in~ crmcdi ’tc ma irtcnancc without any depot—l evel
maintenance having been pcrJ.orrnc~i .

1, 18 The next clement of cost to be considered consists of the estImated dollars
associated with the ‘WI-equipment” repair (as defin ed in T.O. 00-20— 2,
1 Jan 1970) of whoic engines and modul es removed fro m the total force of aircraft
ovcr lt.s life cycle. This cost shill he computed In accordance with the following
mbdcl :
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TLE~~ = (EFF11) [
~~n#) (EBRP # ) + (1~flfl # ) (EDBP~’) ] +  

--

(C MlU~)

NM *

(m) 
[

~i~ i~] 
~~~ (M11 ) [(RR ) (M1311 P ) + (1-Rl1 ) (MDHP )]

The MLE analogue for this cost element is as follows:

MLE~~ = (EFFH) [(UR) (E l3~ P) + (1-RB) (EDRPI 
+

(CMIII)

NM

~l’vIn~~ ~MBR P
J~ 

+ (1-RR ~) ~
MDRP I~IJ

where
EFFH the total number of engine fl ying hours programmed to be

flown (peace program) over the life cycle of the A— b =

4 , 847 , 040 hours .
EBB P~ = demonstrated average cost of repl acing major engine modules

during the TLE validation test period.
EBRP 0 validated average cost to repair a whole engine using inter-

mediate-i evel ni~L~i tenance procedures. This cost ci emcat
shall be based on all whole engines so repaired which
resul t from removal s during the TLE validation test
period. EPR P shall be computed as follows:
NSL

EBB?0 = (EBMMH.) (BLRE
J
) + ECBM

j = 1 (ETR) (RR)

where
EBMM1I the number of intermediate-level m aintenance manhours

expended by s kill lcvcl j due to whole engine removals
during the TLE validation test period . However , if the
engine is sent to depot level maintenance before being
returned to service , the intermediate- level maintenance
manhours accrued shall be considered depot-level
manhours for the purpose of this computation .

BLRE
J 

= the base l abor rate for engines for skill level j  as follows :
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~~ j~j  Level j 3LllL~1 

SynibQj

E-3 $9/hr 
- 

BLIIE 1

E-5 $llJhr BLBE2

E-7 $13/hr BLu E3

ECBM = the dollar value of ccnsumabl e material utilized in the
intcrmcdiatcrievCl re:n:~ir or removals of whole engines
dur inr ; the TL~ vaEJat ion test period . If the engine is
sent to dcpot—level ma~ itcna~cc before being returned to
service , tMs cens~TTflaiJIC material shall be considered to
have been util ized at depot level for the pu rnoses of this
computat-iofl .

Other symbol s are as previously defined.

EDRP = average cast to repair a whole engine using dc~ot—level
maintcnarce proccdures. This cost element shall be
based on all whol e engines so repaired which resul t from
removala during the TLE validation test period.

EDRP shall be computed as follows:

ED]1P ~~~~~~~~~~~~~~~~~~~ 
+ (2) (EWT) ($3.32)

(ETR)(1—RR)

EDMMH the number of the dcpot-~lev el maintenance manhours ex-
pended due to whole engin e removals resulting from the

• TLE val~dation test period.

DLRE depot labor rat e for engInes and modules = $15/hou r

ECD M = the dollar value of consumabl e material utilized in the
process of dcpot— l cvel repair of those whol e engin e
removal s rcsul t in~ from the TLE validation test period .

E~VT the pacl~a;cd ~veigl~ of the A—b engine in units of one
hundred pounds ro~~u.ed up to the next unit, e.g. , for a
pac ktged en gin e w~ gh ing 1, 840 pounds , EWT = 19.

MBR Pk the vali dated average cost of repairing modul e k at
ntcrmc:~~.te level maintenance as a result of removal s

generated in the TLE validation test period . M I3IIPk shall
include th~ cost of con~umablc material and shall be
computed in a mariner analogous to EBRP 0 above.

= the val id~ted averag e cost of repairing moc~tile ka t
depot lcvvl maint enance as a result of removal s generated
In the TLE vali datic ’n test period . This cost ~bal l In clud e
the cost of c ’ ” u w 1~ e material arid shall be compu t ed
in a mann er analogou s to l~~Hi’ above.
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Other symbols are as previously defined.

1. 19 The next clemen t of cost to be considered consists of the estimated dollars

associated with the spare quantity of engines and modules which must be acquired

to keep the depot pipeline and depot safety stock sufficien tly stoc ked to meet

established support objectives. This cost clement shall be computed in accordance

with the following formula:

TLE 13 = (CP#) [(i_nB#
~ (1)P+Dl (FFFIII +

(CMIII )

(m) [~FFHMDP+D) 1 ~~~ 
(MR ) (UP ) (1-RR )

L cMnr J k 1

The MLE analogue for this cost element is as follows:

MLE 13 
= (CP) rncop~r)~(Fnn I +

L (CMRI) J

(m) r(EF~~(DP4D~~ E (MR~) (UP k) (l
~

RR k)

L CMIII J k 1

where
DP = pipeline standard for depot maintenance for the A-b

engine and modules 45 days.

D = the number of day ’s worth of depot safety stock for the
A-b engine and modules = 15 days.

Other symbols are as previously def in ed.
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