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FORWARD

2CD Directive 5000.4 "OSD Cost Analysis Improvement Group",
provided the charter for the Cost Analysis Improvement Group
(CAIG) to review and establish criteria, standards, and procedures
concerning the preparation and presentation of cost estimates
on defense systems to the DSARC and CAIG. In support of this
objective, the CAIG has periodically issued guidance for develop-
ment and presentation of Operating and Support (0&S) cost for
OSD review. To date general guidance has geen made available
for aircraft, ships, and ground combat vehicles.

- S oL
In consonance with that general gﬁidanég)iiﬁe following sample
of a(CAIG Operating and Support Cost Estimate Report covering a
hypothetical case has been developed to further assist the cost
analyst in the preparation of cost estimating reports submitted
to the DSARC and CAIG during the acquisition process of a new
weapon system, NRET mit e S )Ml ENT GRS A

This sample 1is not intended to imply the existence of a spe-
cific acquisition program. Nor does it imply a preference for
one analysis technique over another. The sample is intended to
show an example of how Operating and Support Costs can be developed
for CAIG review with available data bases and one example of an
appropriate format for presentation of cost estimates.

The data bases used were used only to illustrate the need

to relate an estimate to an existing similiar system and to ensure
a constant relationship between values and the Cost Element Struc-
ture. It is not used to promulgate the use of specific data bases.
Each case should address that data which is the most complete and
accurate for its purposes. Further, the level of detail depicted
in this example may be greater or less than that which i{s available
or appropriate to a specific case.

The cost element structure (CES) used in this example conforms
to Army Pamphlet 11-4 with the exception of Depot Maintenance. For
Depot Maintenance a modification of the cost element structure,
from the CAIG Aircraft Operating and Support Cost Development Guide
was used. It was felt that Army depot cost reports provide suf-
ficient historical data to support this more detailed analysis of
depot repair costs. However, the CES used in an actual acguisition
program cost report would result from a detailed assessment of pro-
gram requirements and negotiations with the CAIG.

Accession For

NTIS GRA&I X
]
n

DTIC TAB %
Unannommeed 109408

Justificntion._.___*ﬁ ull"

g e NN
\“\

sy JIC e SO _|

| Distritution/gw §y

L Availnbility Codes

~ jAwail andfor

Dist Special




EXECUTIVE SUMMARY

Operating and Support (0&S) costs for the UAH-X and the current mixed
systems (baseline) are shown below., These figures are compared to the figures
presented to the DSARC at Milestone I.

DSARC I to DSARC II Comparison
Constant FY 80 § - Millions

DSARC 1 Current Estimate
Existing Co. UAH-X Existing Co. UAH-X
$/Assault Co/yr 7.8 9.6 8.1 10.2
$/Air Cavalry Co/yr 8.1 9.6 8.4 10.2
$/Air Ambulance Co/yr 7.5 9.6 7.7 10.2
Annual Force Costs 542.7 575.0 561.6 614.0
20 yr Force.0&S - 7781.4 - 8309.2

The force 085S costs are based on a five year delivery schedule plus fifteen
years of full force operations at 27 flying hours per month per PAA . . . .

The costs growth reflected in both the baseline and the UAH-X system is
due mainly to the rise in POL costs. This is in spite of a four hour per PAA
per month reduction in the projected flying hour program. The current estimate
of the UAH-X costs also includes costs covering an increase of 24 medics per
company . . . .

Although the UAH-X represents a dramatic increase in performance and
flexibility, O&S costs will increase by only 92 over the current force mix.
By standardizing assault, air cavalry and Air Ambulance companies the total
force can be reduced to 60 composite helicopter companies . . . .

GUIDANCE: THE EXECUTIVE SUMMARY 1S A SIMPLE ONE PAGE NARRATIVE
PROVIDING THE BOTTOM LINE COSTS, FORCE SIZE AND MAJOR
COSTS DRIVERS, AND ASSUMPTIONS. INCLUDE A BRIEF EXPLA-
NATION OF DIFFERENCES PREDICTED FROM THE BASELINE
SYSTEM AND THE DSARC MILESTONE | COST ESTIMATIONS,




CONTENTS

Paragraph Title Page
EXECUTIVE SUMMARY

CONTENTS
1. INTRODUCTION « + ¢ o « o = o o o o o o o o o o s o o o 1
2. ASSUMPTIONS AND GROUND RULES « & ¢ « « « o o o s « o & 7
2.2 BASELINE SYSTEM .« & ¢ ¢ « ¢ o o o o o o o o o o o o « 7
2.3 SYSTEM AND PROGRAM CHARACTERISTICS « « « + o « = o o .« 7

2.4 ASSUMPTIONS, MODEL INPUTS, AND RATES . « « ¢ « o « o o 9

3. METHODOLOGY « « « o & « o o o o o o o o o o o n v oo 12
3.1 GENERAL .« « & v ¢ v o v v o e o o oo oo s oo 12
3.2 DATA SOURCES « « = o e o v e o e e e e eme e e 12 i
3.3 DERIVATION OF ESTIMATORS « « « « « « « « o o o o o o o 12
3.4 DESIGN/ENVIRONMENT IMPACT . « « « « « « o o o o o o . 15

3 . 5 POL CONSMTION ¢ & o 8 o & 2 e e ¢ & o ¢ ° T ® o + @ 15

4, SENSITIVITY/RISK ANALYSIS « « + ¢ =« o « o o s o o« » o 17

4.1 GENERAL . . & & 4 ¢ o o o ¢ o o o o s s s o o oo+ 17
! 4.2 AIRFRAME REPATR . .« & v v « o o o v o v o s o o oo 17
b ' 4.3 COMPONENT REPAIR/REPLENISHMENT SPARES . . . . . . . . 18
= 4.4 POL SENSITIVITY . . « « « o o o o o o o o o o o o o oo 20
5. SUMMARY . . v o v v v v o o a o e e e e e e ... 2l

APPENDIX A UNIT MISSION PERSONNEL . « « o o o « s o o o o o » o o &A=l

APPENDIX B MATHEMATICAL COMPUTATION . . + « « o ¢ « o o = « o+ » o B=l

APPENDIX C 0&S COST ESTIMATING MODEL . . « ¢ o o« « o s o ¢ o o » C=1




CONTENTS

1 Annual Oferating and Support Cost « . « ¢« ¢ ¢ o o ¢ o 4
_ 2 DSARC I to DSARC II Comparison . o « « « o o o o o o o 5
3 Typical UAH-X Force Operating and Support Costs . . . . 6
4 Helicopter Characteristics . . « « « « o ¢ o o o ¢ o & 8
5. -Design Sensitive Values . . «. « « « ¢ o s ¢ o o o ¢ o = 9
6 System Operational Standards . . . « « « « ¢ o s s o & 10
: 7 Standard Values and Rates . . . « ¢ « ¢ ¢ ¢ ¢ o s o o « 11
* 8 Data Sources and MethodologY .« « « ¢ « =« « « o » o o o 13 j
A.l Unit Mission Personnel ,.... . ¢ ¢ ¢ ¢ « s o« o « ¢ o «» A=3 #
B.1 UAH-X Component Dat@ ...+ s ¢ « o « ¢« o o s « « » » B=3
B.2 Alrframe Repair . . . . . ¢ ¢« ¢ ¢ ¢ ¢ ¢« s ¢« s o s s o« B=b
B.3 Engine Repair . . ¢ & ¢ ¢ ¢ ¢ ¢ o ¢ ¢ ¢ e s o« o s o s « B=9
c.l 08S Cost Estimating Model Algorithms . . . . . . . . . C=2
C.2.A Annual Squadron Operation and Support Cost
Analysis . . . . 4 i 4 ¢ e v e e s e s e e e e e s C=3
| Figure Title Page
| 1 UAH-X HeliCOPLET . . o« ¢ = « o o o o o o o s o o o o & 3
2 Sensitivity Graphs . . . + ¢« ¢« + ¢ o o o o o s ¢« o o « 19
" 3 POL Sensitivity Graph . . o « « « o ¢ o ¢ o o o o s o o 20
. 111




1. INTRODUCTION

The following cost analysis report is submitted in support of<£efense
S,5timc Asgeilzition Review Council J((DSARC) Milestone II review of the UAH-X
Program . . . . All values included in this report are in FY 80 dollars unless
indicated otherwise,

GUIDANCE: IDENTIFY THE MILESTONE Mi1ssioN ELEMENT NEEDS STATEMENT
(MENS) Anp Decision CoorDINATING PAPER (DCP) WITH DATE
AND THE BASE YEAR FOR COSTS IN THE INTRODUCTION.

The existing fleet of utility and attack helicopters were designed in the
late 1950s and 1960s., Although these weapons systems have proven to be capable
aircraft, their design is based on technology which will be over 30 years old
in the 1990s. Their lack of configuration flexibility render them . . . .

GUIDANCE: INCLUDE A SHORT STATEMENT SUMMARIZING THE MENS/DCP AnD
ANY SIGNIFICANT DEVIATIONS THAT THE COST ANALYSIS MAKES
FROM THE DOCUMENTS.

The objective of this program is to provide a general purpose platform for
rapid supplies or troop deployment and medical evacuation, which can simultane-
ously provide fire surpression and general close air support to a forward battle
zZone . ... . In lieu of maintaining composite companies with utility and attack
helicopters, a standard company with a single type helicopter capable of per-
forming all missions . . . . results in a reduction of total helicopter companies
from 69 to 60 companies . . . .

« o « Based on an evaluation of paper designs from . . . competing contrac-
tors, the UAH-X design met all operational requirements and was found to be
most cost efficient in terms of supporting maintenance manpower and fuel con-
sumption. A prototype has been built and flown by the selected contractor to
evaluate areas of risk . . . . An artist's rendition/picture of this design is
presented as Figure 1

GUIDANCE: ALSO, OUTLINE THE PROGRAM, ITS STAGE OF DEVELOPMENT,
MAJOR SYSTEM PARAMETERS, AND MAJOR POTENTIAL RISKS THAT
IMPACT OPERATING AND SUPPORT (08S) cosTs.

Table 1 presents the Operating and Support (0&S) costs for the baseline
and the prototype helicopter. The data is shown for a company operating for
one year . . . .

In Table 2 the cost estimates presented at DSARC I are tracked to thc
current estimate and reasons for significant variances givem . . . .




Table 3 presents the 055 costs for the life cycle of the prototype system
with the procurement delivery schedule as listed in the Material System Require-
ments Specification for the UAH-X dated . . . .

These costs are based on a company of mature aircraft. To account for
non-operating time due to aircraft delivery schedules, all aircraft delivered
within a given year are assumed to accrue costs for only half of the year of
delivery.

GUIDANCE: THE TABLE LISTING THE 08S ANNUAL COSTS FOR A TYPICAL
DEPLOYABLE UNIT SHOULD REFLECT THE CosT ELEMENT STRuC-
TURE (CES) ARRIVED AT THROUGH CONSULTATION WITH THE
CosT ANALYS1S IMPROVEMENT GRoup (CAIG). THE cosTs

SHOULD ALSO BE COMPARED TO THOSE PRESENTED TO THE
DSARC AT MILESTONE | AND THE COSTS DIFFERENTIALS EX-
PLAINED, THE 08S COSTS SHOULD ALSO BE PRESENTED BY
FISCAL YEAR. THESE FIGURES SHOULD BE IDENTICAL TO
THE FIGURES PRESENTED IN THE INTEGRATED PROGRAM Sum-
MARY (IPS) WITH THE DELIVERY SCHEDULES IDENTIFIED IN
THE MATERIEL SYSTEM REQUIREMENTS SPECIFICATION.




FPigure 1. y/HeX Relieopter
3




TABLE 1

PAA

Cost Element

Military Personnel
Crew P&A
Maintenance P&A
Indirect P&A
PCS

Consumption
Replen Spares
POL
Ammo & Missiles

Depot Maintenance
Airframe Repair
Engine Repair .*" -
Component Repair
Transportation

Modification Material

Other Direct Spt. Ops ~

Maint Civil Labor . .
Other Direct :

Indirect Spt Ops
Pers Replacement
Trans, Patients

and Prisoners
Quarters Maint
and Utilities
Medical Support
Other Indirect

Total Cost Per Company
Total Companies

Annual Force Costs
(Mature Force)

ANNUAL OPERATING AND SUPPORT COSTS
(THOUSANDS, FY80$)

27FH/PAA/YR

Composite Co Assault Co Air Cavalry Co Air Ambulance Co
24 -UAH-X 23-UH-1H 18-UH-1H 25-UH-1H
6-AH-1G 9-AH-1G
3092 2581 2884 2830
1097 o :
724
866 .

143

1909 & -
717
813
9
338
227
1088
8
195 187
Not Available
1807 1497 1643
111 92 104 99
106 88 99 97
140 116 131 124
73 60 68 64
1377 1141 1241 1149
10,233 8118 8364
60 24 30
613,980 194,832 250,920

15

160

1533

7723
15

115,845

-




TABLE 2 DSARC I TO DSARC II COMPARISON
ANNUAL OPERATION AND SUPPORT COSTS
- . (THOUSANDS, FY80$)

1 COMPANY, 24 PAA

) Cost Element Current Est DSARC I Est
Military Personnel 3092 2766 + B
Crew P&A 1054 1028 +
Maintenance P&A 943 920 +
Indirect P&A : 940 667 +
PCS 155 151 +
Consumpt icn 2718 2666 :
Replen Spares 948 948
POL ) 1180 1129
Ammo and Missiles 590 :
! Depot Maintenance ) 2340
Airframe Repair 571
Engine Repair . 466
Component Repair 11292
Transportat ion ax 11
Modification Hatetial 276
Other Direct-Spf. Opl Not Available
Maint. Civil. Labor. ,~%._ Not Available
Other Direct o Not Available
Indirect Spt. Ops . = 1807 1569  + 238
Pers. Replacement ' 111 106 + 5 1,2
! Trans, Patients .- 106 104 + 2 1,2
: and Prisoners
! Quarters Maint - 140 136 + 4 1,2
' and Utilities
1 : Medical Support 73 7n + 2 1,2
; ] Other Indfiyect 1377 1152 + 225 1,2
Total Cost 10,233 9,583
Notes: 1. Change due to changes in the Oct. 79 AFPCH figures
2. 24 Medics have been added to the Composite Company TOE.
3. FY80 Depot Maintenance figures used vice FY79 Data. i
S 4, Fuel consumption estimate increased from 110 gal/hr to 115 gal/hr i
and cost increase from $1.18/gal to $1.32/gal.

5. Due to production cost increase (Reduced buy)
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) 2. ASSUMPTIONS AND GROUND RULES
2.1 General.

Although still under development, the avionics is expected to include
between 50X and 55 plug in circuit boards and 40% throwaway circuit chips . . . .
The maintenance manning, reliability, maintainability, and material/spare con-
sumption figures reflect this changing technology . . . .

The earlier program review was predicated on the assumption of a high
level of embedded wiring in UAH-X. In manufacturing the prototype aircraft it
was found that embedded wiring was not practical, therefore, . . .

GUIDANCE: INCLUDE A GENERAL DESCRIPTION OF SYSTEM CHANGES AND
DISCUSS THEIR ANTICIPATED IMPACTS ON 08S cosTS INDI-
CATING THE DEGREE OF CONFIDENCE THAT THE CHANGES ARE
PRACTICAL AND COST IMPACTS ARE ACCURATE,

2.2 Baseline System.

As in the DSARC I report, existing Assault, Air Cavalry, and Air Ambulance
companies were used as the reference system., However, the data base was updated
to include the latest year's data, The mission profiles will not change with
the introduction of the UAH-X . . . .

GUIDANCE: IDENTIFY THE BASELINE SYSTEM AND EXPLAIN THE RATIONALE
USED IN ITS SELECTION. IF THE BASELINE SYSTEM WAS
CHANGED FROM DSARC I EXPLAIN FULLY WHY THE CHANGE WAS
NECESSARY, . i

2.3 System and Program Characteristics.

Table 4 i{llustrates aircraft and program characteristics of the heli-
copter . . . .

GUIDANCE: INCLUDE DETAILS OF THE ALTERNATIVE SYSTEM,




Element

Power Plant

Main Rotor (Dia)

TABLE 4.

(Chord)

Fuel Capacity
Weight
Empty
Max

Hover Ceiling

Missions
Troop Transport

Cargo Transport
Medical

Attack
External Ord
Internal Ord

Utility
(UH-1H)

T53-L-138
(1400SHP)
48 ft
21 4n
220 gal

5210 1lbs
9500 1lbs

13600 ft

14 troops

4000 lbs

6 litters

2 attendents

*Simultaneous with other missions

HELICOPTER CHARACTERISTICS

Attack
(AR-16)

T53-1L-13
(1400SHP)
44 £t
27 in
262 gal

5816 1bs

9500 1bs

9700 £t

0

542 1bs
2270 1bs

Composite
UAH-X

T53-L-15A _

(2950SHP)
S0 ft
30 in
290 gal

8500 1bs
15000 1bs -

16000 ft

14 troops

4000

6 litters

2 attendents

542 lbs*
2270 1lbs*




2.4 Assumptions, Model Inputs, and Rates.

2.4.1 Design Sensitive Values.

Table 5 lists the elements that are design-related . , . .

TABLE 5. DESIGN SENSITIVE VALUES

Elements Values Source OPR Ext

1. Unit Production Costs $2.3M PM Projection ' Jim Smith 75124

2. Portion of Flyaway 532 Contractor Estimate Jim Smith 75124
Costs for Material

3. AMPR Weight 7,000 1bs PM Projection John Doe 73124

4. Avionics Weight 1,500 1bs PM Projection John Doe 73124

5. Fuel Consumption 115 gal/hr See paragraph 3.3 John Doe 73124

2.4.1.1 Unit Production Costs.

The prototype manufacturing costs was compared with the prototype
manufacturing costs of recent aircraft acquisitions and UAH-X unit production
costs projected based on other unit production costs . . . .
2.4.1.2 Portion of Flyaway Costs for Material . . . .

2.4.1.5 .. ..

GUIDANCE: DIVIDE VALUES USED IN THE COST ESTIMATING MODEL OR
ALGORITHMS INTO TABLES DEPENDING ON THE NATURE OF THE
PARAMETER INVOLVED,
TABLE 5 CONTAINS ELEMENTS WHICH ARE INHERENT TO THE
SYSTEM DESIGN AND ARE DEPENDENT ON HARDWARE CONFIGURA-~ .
TION, FOLLOWING THIS TABLE IS A BRIEF EXPLANATION OF
THE DERIVATION OF THE VALUE SELECTED FOR THE PARAMETER.




D

Table 6 identifies the values in this analysis which reflect current
Army policy . . . .

2.4.2 System Operational Standards.

TABLE 6. SYSTEM OPERATIONAL STANDARDS

Element Value Source OPR Ext

1. Utilization Rate 27 hr/mo PM Projection John Doe 73124

2. Acft per company 24 acft PM Projection John Doe ‘ 73124

3. Attrition Rate 2,6%/acft/yr DAMA-XXX Joe Doaks 77111
526 acft/15yrs

4. Pipeline Rate 8.4% ops acft DAnafxxx Joe Doaks 77111

5. Modification Materiel 0.52 flyaway DACA-XXX Jack Smith 78192
cost/acft/yr

6. Training Ammunition $12,300/crew/yr PM Projection John Doe 73124

2.4.2.1 Utilization Rate.

The UAH-X will require about the same flying hours as the curreat
helicopters to support the training . . . . The use of flight simulation
vill * £l L] L4 ’

2.4.2.2 Aircraft per Company.

The standard Division Air Support concept . . . .

2.4.2.3 Attrition Rate. . . . .

GUIDANCE: LIST THOSE FACTORS ESTABLISHED BY THE USING COMMAND
WHICH IMPACT 0&S COSTS IN A TABLE. A BRIEF EXPLANATION
AND DERIVATION OF THE VALUE SHOWN FOLLOWS THE TABLE,

10




2.4.3 Standard Values ;nd Rates.
Table 7 lists the standard values and rates used and the source . . ., .
TABLE 7. STANDARD VALUES AND RATES
Element Value Source oPR Ext
1. POL Costs $1.32/Gal ASD(MRASL) Mary Doe 51234
2. Crew PS&A $20,914 AFPCH - -
3. Enlisted Standard $11,291 AFPCH - -
Composite Rate
4. Acft Service Life 20 years ASD (COMP) - -
S. Escalation Factors - ASD (CoMP) - -
6. Base Year Dollars FY 80 CAIG Tom Mix 75631

GUIDANCE:

TION OR THE USING COMMAND.

THESE VALUES ARE

HIGHLIGHT THOSE STANDARD VALUES WHICH ARE ESTABLISHED
AND GENERALLY ACCEPTED IN A TABLE.
NOT SUBJECT TO INFLUENCE BY THE SYSTEM UNDER CONSIDERA-




3. METRODOLOGY
3.1 General.

For this analysis the Army 0&S Cost estimating model was used. A summary
of this model is provided in Appendix C . . . .

GUIDANCE: IF A GENERALLY APPLICABLE COMPUTERIZED COST ESTIMATING
MODEL IS USED FOR THE ANALYSIS INSTEAD OF THE SERIES OF
ALGORITHMS LISTED IN APPENDIX B OF THIS REPORT, INCLUDE
SUMMARY OF THE MODEL USED, AS WELL AS APPROPRIATE COM-
PUTER PRODUCTS, IN APPENDIX C OF THE REPORT AND OMIT
ApPENDIX B.

3.2 Data Sources.

The sources used in defining the baseline costs and the method used in
estimating the proposed system's cost are listed in Table 8 for each of the
cost elements . . . .

GUIDANCE: INCLUDE A MATRIX OF SOURCES AND METHODS IN THE REPORT,

3.3 Derivation of Estimators.

In applying the baseline data to the UAH-X and projecting costs it was
necessary to establish a proportional relationship between the two systems.
These proportions are explained in the following paragraphs.

GUIDANCE: ESTABLISH SOME PROPORTIONAL RELATIONSHIP BETWEEN THE
BASELINE SYSTEM AND THE ALTERNATIVES WHEN COST ANALYSIS
DATA 1S NOT DIRECTLY AVAILABLE FROM THE WEAPON SYSTEM
UNDER CONSIDERATION, THIS RELATIONSHIP IS THEN USED
TO SCALE THE BASELINE COSTS TO DETERMINE THE ESTIMATED
COSTS OF THE ALTERNATIVE SYSTEMS,

GUIDANCE: DATA FOR THE BASELINE SYSTEM IS USUALLY AVAILABLE,
HOWEVER, IT MAY NOT BE AVAILABLE ON THE PROPOSED SYSTEM,
OR THE LEVEL OF DETAIL MAY NOT BE APPROPRIATE/SIGNIFICANT,
THEREFORE, THE DATA OF THE BASELINE SYSTEM SHOULD BE CON-
SOLIDATED TO A SIGNIFICANT LEVEL OF DETAIL SO THAT IT
MAY BE COMPARED TO THE PROPOSED SYSTEM,

12
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3.3.1 Material Cost Scalar.

The material cost scalar of the UAH-X system is 2.4.

Type

Aluminum
Titanium
Steel
Composites

Other

Type

Aluninum
Titanium
Steel
Composites
Other

Total

C.

Rav Materials Cost Factors

Utilization Factor Cost/Pound
Cost /Pound (Scrap Rate) of acft wt
$ 19.81 2.5 $ 49.54
$100.57 3.1 $311.77
$ 12.47 3.9 $ 48.63
$139.00 5}83:70
$ 30.46 ‘s 30.46

Struéiural Weight Distiibution

Derivation follows:

y UH-1H 1 UAH-X

% of total Cost : total % Cost
‘- acft wt Cost/Pound Factor : of acft wt Cost/Pound Factor
66.4 $ 49.54  $32.89 ] 21.2 $ 49.54  $10.50
7.1 $311.77  $22.14 : 29.2 $311.77  $91.03
21.8 $ 48.63  $10.60 ) 17.5 $ 48.63 § 8.51

0 $180.70 o | 2.4 $180.70  $49.51
4.7 $ 30.46 $ 1.43 } 4.7 $ 30.46 $ 1.43

100 $ 67.06] 100 $160.98

UAH-X cost factor ¢+ UH-1H cost factor = Material Scalar

$160.98 ¢ $67.06 -~ 2.4 material scalar
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GUIDANCE: MANY OF THE ALTERNATIVE SYSTEM 0&S COSTS WHICH CANNOT
BE OBTAINED DIRECTLY MAY BE ESTIMATED BY DETERMINING
THEIR RELATIONSHIP TO THE TOTAL COSTS OF THE BASELINE
SYSTEM, REPLENISHMENT SPARES AND COMPONENT REPAIR
ARE BUT TWO EXAMPLES OF SUCH COSTS., THEREFORE, IT 1S
OFTEN HELPFUL TO ESTABLISH A RELATIONSHIP BETWEEN THE
BASELINE COSTS AND THE ESTIMATE OF THE ALTERNATIVE
SYSTEM’S FACTORS COSTS.

3.4 Design/Environment Impact.

Based on a study of maintenance actions covering helicopter aircraft,
subject: . . . dated . . . , it was found that 787 of the structural failures
could have been avoided by redesign . . . as such, the assumption is made that
« « « 18 the applicable factors . . . .

GUIDANCE: WHEN APPLYING ESTIMATING FACTORS TO A GIVEN COST, THAT
COST CAN SOMETIMES BE SEPARATED INTO TWO PARTS: THOSE
WHICH ARE RELATED TO THE DESIGN OF THE COMPONENT IN
QUESTION AND THOSE WHICH ARE CONSTANT, INDUCED FAILURES,
FALSE REMOVALS, STORAGE AND HANDLING LOSSES ARE EXAMPLES
OF CONSTANT COSTS WHICH ARE NOT DIRECTLY DESIGN-RELATED
AND SHOULD NOT BE FACTORED INTO THE COST ESTIMATE.

3.5 POL Consumption

POL consumption is dependent on the type mission being flown . . . . The
mission mix for the UH-1H is 40% of the flying hours for troop delivery and 60Z
for cargo transport; .for the AH-1G it is 672 for anti light armor and 33% for
anti heavy armor . . . .

UH-1H POL Consumption
a. Fuel Capacity - 211 gal
b. Max Flying Time
1. Troop deployment: 2.46 hours max mission time + .33 hours
reserve fuel = 2.79 hours

2. Cargo transport: 2,37 hours max mission time + .33 hours
reserve fuel = 2.7 hours )

¢. Hourly comsumption rate

1. Troop deployment - 211 gal ¢ 2.79 hours = 76 gal/hr
2. Cargo transport - 211 gal = 2.7 hours = 78 gal/hr

15




d. Combined consumption rate

1
«

(76 gal/hr x 40%) + (78gal/hr x 602) = 77 gal/hr
AR-1G POL Consumption
a. Fuel Capacity

1. Anti light armor: 242 gal
2. Anti heavy armor: 196 gal

b. Max Flying Time
1. Anii light armor: 2.4 hours max mission time + .33 hours reserve
fuel = 2,73 hours
2. Anti heavy armor: 1.8 hours max mission time + .33 hours reserve
fuel = 2,13 hours
¢. Hourly consumption rate

1. Anti light armor: 242 gal + 2.73 hours = 89 gal/hr
2. Anti heavy armor: 196 gal + 2.13 hours = 92 gal/hr

Combined Cons'mption rate

(89 gal/hr x 67%) + (92 gal/hr x 33%) = 90 gal/hr

Reference: FM 101-20, U.S. Army Aviation Planning Manual, January 1979

GUIDANCE: WHEN THE DERIVATION OF A VALUE USED IN THE COST ANALYSIS
IS COMPLEX PROVIDE A DETAILED EXPLANATION.




4, SENSITIVITY/RISK ANALYSIS

Although the UAH-X system is still undergoing development, there is
sufficient detail known to establish fairly accurate predictions. This coupled
with a well-established and accurate data base provides a credible basis for
the estimations . . . .

GUIDANCE: INCLUDE AN INDICATION OF THE CONFIDENCE IN THE FIGURES
PRESENTED.

4.1 General.

Airframe Repair, Component Repair/Replacement and POL appear to present the
greatest risk potential . . . .

GuIDANCE: DEVELOP A FURTHER, DETAILED ANALYSIS OF THE COST IMPACT
OF EACH COST ELEMENT OFFERING A POTENTIAL FOR HIGH COSTS,
ESPECIALLY THOSE OF WHICH THE VALUE ESTIMATED FOR THE
08S COST ANALYSIS COULD VARY WIDELY. I[DENTIFY THE
RANGE OF VALUES SELECTED FOR SENSITIVITY ANALYSIS AND
THE RATIONALE FOR SELECTION, PRESENT THE RESULTS USING
IDENTICAL GRAPHICAL VALUES WHENEVER POSSIBLE TO FACILI-
TATE A COMPARISON,

4.2 Airframe Repair.

Scheduled Depot Level Maintenance costs were developed by the contractor
uging . . . .

« » « The estimates were then compared with current aircraft rework costs
with the following results:

Acft Costs Per Overhaul
AH-1G $ 92.4 K
UH-1H 138.6 K
AR-1S 150.0 K
AA B 265.3 K
Black Hawk 280.2 K
UAH-X 331.6 K

Although there is little data on depot maintenance of aircraft with a
high percentage of composite material, the estimate appears . . . .

The high value and low value were selected for their sensitivity analysis be-
c.u .‘ . . [ ] L]
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Airframe Repair Cost Range

Low Expected High
Cost/Airframe Overhaul JI50 K 5352 K 3E§U K
Annual Cost/Co Difference -$310.5 K 0 +$202.5 K

4.3 Component Repair/Replenishment Spares.

(See Table B-l)

The uncertainty associated with the weapon system components cost estimates
are twofold: the uncertainty of the condemnation rates and the estimates of
mean times between repair (MIBR) . . . .

$/¥H
Low Expected High
Replacement Costs $ 95.00 $121.96 $140.00
Repair Costs $135.00 $166.17 $250.00
Replenishment Spares $ 738.7 K $ 948.4 K $1088.6 K
Component Repair $1049.8 K $1292.1 K $1944,0 K

Annual Cost/Co Differences -$ 452.0 K 0 +$ 792.1 K




Depot Airframe Repair
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Figure 2. Sensitivity Graphs
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4.4 POL Sensitivity.

There are two areas of risk assoclated with POL costs: the uncertainty
of unit costs and the fuel consumption rate of a new weapon system . . . .
To place the UAH-X system in the proper perspective, other comparable weapon
systems are shown in Figure 3 . . . .

|
324FH/PAA/YR, 25 PAA '
$2500K «
szmm:1
$1500K 4
Company
POL Costs
rY80$/Co/¥z
i
$1000%K | t
|
I 1
| {
H |
, | | !
I I ! I
$300K < ON-1N AR-1G AN-1S unl-x
! I
: i [ §
I ( : '
| L !
70 " "100 118 130

Figure 3, POL Sensitivity Graph
20




5. SUMMARY

St1ll to be resolved are the methods of determining and prorating other

NlPwnate Cicmmame

Tircst Support Operations and Transporation . o . . It is anticipated that
methods will be developed and values for these categories provided . . . .

GUIDANCE: NOTE ISSUES LEFT UNRESOLVED OR THOSE WHICH WILL RECEIVE
CLOSE SCRUTINY IN THE FUTURE,

As the system is refined and more operational experience is obtained, test data
will be used to predict mature system support costs. This will be especially
evident in the Airframe and Component Repair cost estimations . . . .

GUIDANCE: IDENTIFY ANTICIPATED REFINEMENTS AND NEW APPROACHES TO
THE COST ESTIMATING TECHNIQUES.
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APPENDIX A. UNIT MISSION PERSONNEL

Table A.l provides a summary of TOE personnel , , ., .

A.l General.

The UAH-X will be a high performance helicopter with the heavy lift -
capability necessary for the troop and supplies deployment missions . . .
Further, a design that focuses on greater flexibility and quicker turnaround
time will allow for increased aircraft and crew utilization under combat con-
ditions . . . . Although company manning reflects a slight increase over
current manning levels it is expected that the greater flexibility and changed
operational concepts will allow a decrease in the number of operational heli-
copter companies within the Army . . . . Detailed analysis of manpower require-
ments based on DMMH/FH and Army manning standards is available in DA - - .
Copies may be obtained by contacting . . .

GUIDANCE: EXPLAIN THE RATIONALE BEHIND MANNING CHANGES TO THE
BASELINE SYSTEM. WHEN THE ALTERNATIVE SYSTEM INCOR-
PORATES NEW CONCEPTS OR A RADICAL DEPARTURE FROM
EXISTING SYSTEMS/METHODS, EXPLAIN IN DETAIL THE CHANGE
AND ITS EXPECTED IMPACT ON MANNING.

A.2 Crew Members.

TOE manning provides for one crew member per seat . . . . The crew chief,
listed under maintenance, will man the mini gun on assault missions and provide
A3 Maintenance.

A.3.1 Overview.

Trends indicate that advanced system ILS planning will include . . . .

GUIDANCE: INCLUDE A DETAILED NARRATION OF FACTORS THAT IMPINGE ON
MAINTENANCE MANNING AS A WHOLE, SUCH AS, THROWAWAY VS,
REPAIR IMPACT, AND MAINTENANCE CONCEPT.

A.3.2 Organizational Maintenance. (AVUM)

Standard organizational maintenance concepts with one crew chiéf on flying
pay for each helicopter is expected . . . . The use of composite materials and
integrated electronics with alternate path circuitry will . . . . _
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A.3.3 Intermediate Maintenance. (AVIM)

The use of intergrated electronics tends to increase repair times at the
intermed iate level, however, automatic test and calibrations support equipment
will offset this . . . .

GUIDANCE: INCLUDE REASONS FOR EACH CHANGE IN MANNING TO THE LEVEL
OF DETAIL KNOWN.




TABLE A.l. SUMMARY OF TOE MANNING

Mos Assault Air Cavalry Air Ambulance

PAA-29 PAA-27 PAA-25

Crew (42) (44) (50)

MOS 35
MOS 45
MOS 67 cr ch w/FP 1
MOS 67 er ch wo/FP
MOS 67

MOS 68B

MOS 68D

MOS 68E

MOS 68F

MOS 68G

MOS 68H

Tech Inspection
Fuel Specialists
Ammo Spec

Mtil Supplyman
Maint Supv

Total Maintenance

[ 4

00 0D = WO LN s I 1 1= 1= PO M) ON N 00 1=

66

Ind Operations i -
Ground Comm
Administration
Cooks

Unit Supplyman
Motor Pool Pers
Medics

Approach Control
Supervision
Total Indirect
AVIM Additive

Total 184 209 197

() officers

A-3

Combined
PAA-24 (UAH-X)
(48)
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APPENDIX B. MATHEMATICAL COMPUTATIONS

(All results in Thousands)

GUIDANCE: PROVIDE THE MATHEMATICAL COMPUTATIONS AND FORMULAS/
ALGORITHMS USED TO CALCULATE THE COST ELEMENTS. Do
NOT DUPLICATE COMPUTATIONS PERFORMED IN MECHANIZED
(COMPUTER1ZED) MODELS DESCRIBED IN APPENDIX C.
MILITARY PERSONNEL
(Assumes 252 of force depl yg?i
Rank Base Pay » Pligh?i?ay Total
0-1 to 0-3 $19,239 6 '$20,914 $1562
Wwo .- $19,863 §21,775  $1562
E-1 to E-9 $10’34-5v,-' $11,291 $ 493
(Page I1-3, AFPCH)
Crew Pay and allo;unces -
F Composite: officers 12 x $20,914 = § 250,968
. Wo 36 x $21,775 = $§ 783,900
Theater costs 48 x 25% x $1562 = 8§ 18,744
. Total - - $ 1,054K/Company (co)
Assault: officers 11 x $20,914 = § 230,054
+ WO 31 x $21,775 = § 675,025
Theater costs 42 x 252 x $1562 =$ 16,401
" Total - $ 921K/co
Air Cavalry: officers 11 x $20,914 = § 230,054
WO 33 x $21,775 =$ 718,575
Theater costs 44 x 25% x $1562 =$ 17,182
Total - $ 966K/co
Air Ambulance officers 13 x $20,914 « § 271,882
WO 37 x $21,775 = $ 805,675
Theater costs 50 x 25% x $1562 «$ 19,525
Total - $ 1,097K/co
Maintenance Pay & Allowances
Composite WO 1 x §19,863 =$ 19,863
Crew Chief w/flt pay 24 x $11,291 = § 270,984
Other Enlisted 62 x $10,345 = § 641,390
Theater costs (1 x 257 x §1562) +
(86 x 252 x $493) -« $ 10,990 -
Total - ¢ 943K/co
Assault: WO 1 x $19,863 -y 19,863
Crew Chief w/flt pay 15 x $11,291 = § 169,365 .
Other Enlisted 76 x $10,345 «$ 786,220
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Maintenance Pav and Allowances cont.

Theater costs (1 x 25% x $1,562) +

(91 x 25% x $493) = § 11,606

Total = $ 987K/co
Air Cavalry: WO 1 x $19,863 = § 19,863
Crew Chief w/flt pay 18 x $11,291 = $203,238
Other Enlisted 73 x $10,345 = $755,185

Theater costs (1 x 25% x $1,562) + -

(91 x 25% x $493) - $ 990K/co e
Air Ambulance: WO 1 x $19,863 = $ 19,863 .
Crew Chief w/flt pay 25 x $11,291 = $282,275
Other Enlisted 40 x $10,345 = §413,800
Theater costs (1 x 25% x $1,562) +
(62 x 252 x 493) = $§ 8,032 7
Total - e $ 242K/co
Indirect Pay'and Allowances : 5 i
Composite: Officers 2 x $19,239 $ 38,478
Enlisted 86 x $10,345 $8§9,670 7
Theater costs (2 x 25% x $1,562) + i 7
(86 x 25% x $493) = § £1,380
" Total L - N $ 940K/co
Assault: Officers 2 x $19,239 . = § 38,478
Enlisted 48 x $10,345 = $496,560
Theater costs (2 x 25% x $1,562) + o
(48 x 25% x $493) = § 7,478
i Total ¥ s $ S43K/co
Air Cavglry: Officers 2 x $19,239 = § 38,478
Enlisted 71 x $10,345 = $734,495
Theater costs (2 x 25 x $1,562) +
(71 x 25% x 493) = $ 9,53
i Total - $ 783K/co
Alr Ambulance. Officers 2 x $19,239 = § 38,478
| “ Enlisted 79 x $10,345 = $817,255
Theater costs {2 x 25% x $1,562) +
: (79 x 252 x $493) - = § 10,518
‘ ) Total = $ 866K/co
Bes
Annual Rotation Rate
CONUS EUROPE
Officers 82 k1Y 4 1
Enlisted 72 462 ;
Rotation Costs
CONUS TO CONUS CONUS TO EUROPE & RETURN
Officers $3,519 $12,509

Enlisted $ 897 $ 4,137 -
(Page 1I-5 and II-6, AFPCH)

af.




£79
£29
€29

1374
6167
1Lzt
e£Lee
0808
0s8
0sé1
%581
8LS1
el
1390 4
L TAAS
0071
98¢1
00L1
0071
£881
ov1l
£L01

L1°991$ 96°121$

0Z°LE$ 0¢°LZ$

16°821$ 99° %6$

61°9 00°¢

6°9 8S°1

£8° . €51

L 8l 62°%

0SSy 81°2

et 9L°

14 A ) 08°Y

28°9 19t

89°Y 8%°01

1€°1 r{%

€s” L

99°g 29°1

6S° 1 8y’

%0°S Ly

§0°Z z8°

- ot

€y SI°1

zs°1 99°1

el 81"y

syl 20°2

Lt v%°01

L1°02$ 81°1¢$ .
H/4 ¥3d H/4 ¥dd (Hd) ¥alIW

150D 1500

YIvday INAWADV'I4AY
LININOJNOD

S1S0D

yivdad

va £q paaoidde se 3lewisy 8,13In3dEJNUEK :3IIN0§

22E6 201 r4
698‘6 25 z
8661 x0¢ F4
99L°%¢ b 49 [4
06€°tLe %01 z
L06° %2 201 [4
£92°L2 207 z
90L°6%1 %02 4
106°8 20§ rd
GEG°Z 202 z
rAY 34 | %01, rA
96L°8 201 £
€00°9 201 1

~821°6T - %02 1

" 0166 %01 I
82¢ 2001 ]
056°¢ 201 z
YiL'y 20€ z
06%°8S 201 1
6%L°C1 20¢ 1
605 °6S 202 1
9ZL°91 206 ]
S1S0D 41vy o/v

INIWIOVIddY NOI LVNWIANOD ¥3d A1d

(508 A4)

VAVU LNANOJROD X-HVN

‘179 A14VL

TVI0L GNVYO
. SININOdHMOD YONIW
vioLaNs

noa

- 11311
1o03paedag a15§31ed 331Ul
’ S
UogIId§ P10)

UDFIVAS dUFqIn] 13m0
-IINpoN 1e3dH L1088300Y

: UOT 323§ IOH
£1quassy aujduz

~apeg pue qny 10304 T¥eL

103833U39

1931e3§

Jojen3idy 1030y ujel
x0qiean alejpauiaju]
IFun 23mod LAaeyrrxny
x0qaea9 /L

Sujaeag 1a8uey ¥/
xo0qieds auy8uz
x0qiead) £1088320y
UoJSsTusSuRl] Ujel
ajerdyseng

qny 1030§ uyey

apeg 1030y ujEl

SINANOAWOD YOLVKH .

B-3




CONUS

75% x No of officer/unit = CONUS officers

CONUS officers x Annual Rotation rate x Rotation Costs
752 x No of EM/unit = CONUS EM

CONUS EM x Annual Rotation rate x Rotation Costs

Europe
25% x No of officers/unit = Europe Officers
Europe officers x Annual Rotation rate x Rotation Costs
252 x No of EM/unit = Europe EM
Europe EM x Annual Rotation rate x Rotation Costs

Composite Company: L
10,768 CONUS OFF

75% x 51 x 8% x $3,519 =$
75% x 172 x 7% x $897 - $ 8,100 CONUS EM
252 x 51 x 34% x $12,509 =$ +227 EUROPE OFF -
25% x 172 x 46% x $4,137 = 81,830 EUROPE EM
5 Total = 8 155K PCS/Composite Co
Assault ;

9,501 CONUS OFF
47,847 EUROPE OFF
66,130 EUROPE EM
130K PCS/Assault Co

Compan N .
75% x 45 x ZZ x §3,519 A
75% x 139 x 7% x $897 -
252 x 45 x A x $12,509
25% x 139 x 46% x $4,137

Total

D A AN

Air Cavalry Com .ny
752 x 47 x 8% x $3,519

= $ ¥ 9,924 CONUS OFF
752 x 162 x 7X x $897 - $ 7,629 CONUS EM
252 x 47 x 34X x $12,509 = $§ 49,973 EUROPE OFF
25% x 162 x 46% x $4,137 = § 77,072 EUROPE EM
Total = § 145K PCS/Air Cavalry Co
Air Ambulance Company
752 x 53 x B%Z x $3,519 = $ 11,190 CONUS OFF
752 x 144 x 7% x $897 - $ 6,781 CONUS EM
' 2527 x 53 x 34X x $12,509 «$ 56,353 EUROPE OFF
25% x 144 x 46% x $4,137 = $§ 68,509 EUROPE EM
Total = 143K PCS/Air Ambulance Co
CONSUMPTION

Replenishment Spares
UH-1H (TOTAL PROCUREMENT % TOTAL FLYING HOUR PROGRAM)

1979 - $101,436K ¢ 1,153,440 Total FH -$ 87.94/FH
. 1980 - $102,253K ¢ 1,146,960 Total FH = § 89.15/FH
i Ave = $ 88.55/FH i
AR-1G (TOTAL PROCUREMENT s TOTAL FLYING HOUR PROGRAM .
1979 - $15,017.6K + 186,300 Total FH = 80.61/FH i
1980 - $11,635.5K ¢ 162,325 Total FH - $ 71.68/FH
Ave $ 76.45/FH
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Composite Company (See Table B-1)
UAH-X 24 PAA x 27FH x 12mo x $121.96/FH = $ 948.4K/co/yr

Assault Company

UH-1H 23PAA x 27FH x 12mo x $88.55/FH = $ 659.9K/col/yr

AH-1G 6PAA x 27FH x 12mo x $76.45/FH = $ 148,6K/co/yr

Total $659.9K + $148.6K = $ 808.5K/co/yr
Air Cavalry Company

UH-1H 18 PAA.x 27FH x 12mo x $88.55/FH = $ 516.K/co/yr

AH-1G 9 PAA x 27FH x 12mo x $76.45/FH = § 222.9K/colyx

Total $516.5K 4+ $222.9K = $. 739.4K/co/yr

Air Ambulance Company

UH-1 25 PAA x 27FH x 12mo x $88.55FH 717.3K/co/yr’:{..

POL (See Paragraph 3.6)

Composite Co (PAA: 24 UAH-X)
324FH x 115 gal/hr x $1.32/gal
$49.2K x 24 scft

49,2K/acft
. 1,180K/eo0

Assault Co (PAA: 23 UH-1H, 6 AH~1€)

324FH x 77 gal/hr x $1.32/gal . 32.9K/acft
$32.9K x 23 ecft o 757K/co
324FH x 90 gal/hr x $1.32/gal 38.5K/acft
$38.5K x 6 aft . 231K/eo ;
$757K + $231K 988K. /co !
Air Cavalry (PAA: 18 DH-1H, 9 AH-1G)
324FH x 77 gal/FH x $1.32 = § 32.9K/acft
$32.9K x 18 acft = § 592K/co
b 324FH x 90 gal/FH x $1.32 = §  38.5K/acft
‘ ‘ $38.5K x 9 acft = § 347K/co
. $592K + $347K = § 939K /co
Air Ambulance Co (PAA: 25 UH-1H)
P v 324FH x 76 gal/FH x $1.32 -$ 32.5K/acft
$32.5K x 25 acft -$ 813K /co

Ammunitions and Missiles

Crew training costs (Attack only) $12,300/man/yr
Small arm's qualifications - 366 rounds
crew - 38 cal: $0.06 per round
other - 5.56 (M~16): $0.15 per round
Crew costs x No of crew = $cost/co/yr
Cost of .38 x 366 rounds x No of crew - cost /co/yr
Cost of 5.56 x 366 rounds x No of other personnel = cost/co/yr




AH-1G
Overhaul
1979 ORG
1980 ORG
Total

Repair
1979 ORG
1979 CIR
1980 ORG
Total

UH-1H
Overhaul

1979 ORG

1980 ORG
Total

Ave cost/unit

Repair
1979 ORG
1980 ORG
Total

Ave cost/unit

TABLE B.2.

Direct
Labor Labor
342.5 419.4
67.3 84.5
409.8 503.9
19.4 22.8
4.0 4.9
23.4 27.7

9126.6 11932.2

~7802.4 9636.0
16929.0 21568.2

37.8 48.1

165.8  221.0
63.4 77.3

229.2  298.3
.6 .8
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AIR FRAME REPAIR
(ALL FIGURES IN THOUSANDS FY80$)

11771.2

£9033.5
120804.7

46.4

RN
00 O »—
L]

N Oy 0 00

Indirect Overhead Material Misc.

1.5
1.5
0

.
O WN =

Total

990.8

210.7 .
1201.5 .

34610.8
27484.5
62095.3

138.6

463.0
178.7
641.7

1.8

Qty

239
209
448

234
129
363

Ave Per
Unit

Ed

- 90.1

105.4
92.4




Composite Company:

$12,300 = 48 = § 590.4K/co/yr
$.06 x 366 x 48 = $ 1.0K/co/yr
$.15 x 366 x 175 =$ 9.6K/co/yr
Total = § 601.0K/co/yr
Assault Company:
$12,300 x 12 = $ 147.6K/colyr
$.06 x 366 x 43 = $ J9K/co/yr .
$.15 x 366 x 142 =$ 7.8K/co/yr T
Total = $ 156.3K/col/yr Ea
Air Cavalry Company:
$12,300 x 18 = § 221.4K/colyr
$.06 x 366 x 44 = $ 1.0K/co/yr
$.15 x 366 x 165 = $ 9.0K/co/yr
" Total = $ 231.4K/co/yrx
Air Ambulance Company:
$12,300 x 0 -$ 0 :
$.06 x 366 x 48 - = § 1.0K/colyr
$.15 x 366 x 149 - = § 8.2K/col/yr
= 9.2K/colyr

Togal'

_DEPOT MAINTENANC

Airframe Overhaul
UH-1H § s ;
Time between scheduled overhaul - 10.3 years (124mo)
Meantime between unscheduled repair - 4850FH

© COST PER OVERHAUL - $138.6K: PER REPAIR - $1.8K
AH-1G kS
Time between scheduled overhaul - 10 years (120mo)
Meant ime between unscheduled repair - 3265FH
COST PER OVERHAUL- $92.4K: PER REPAIR- $4.9K

Assault Company

UH-1H
23 PAA x 12mo
276mo 4 124mo
2.23 x $138.6K per overhaul
23 PAA x 27FR/mo x 1l2mo
7452FH ¢ 4850FH/repair
1.54 x $1.8K/repair
$309.1K + $2.8K

276mo/yrx

2.23 gcheduled overhauls/yr
$309.1K overhaul costs/yr
7452FH/co/yr

1.54 repairs/co/yr

$2.8K repair costs/yr
$311.9K depot airframe costs

AR-=1CG
6 PAA x 12 mo
72 mo ¢+ 120 mo
.6 x $§92.4K per overhaul

72 mo/yr
.6 scheduled overhauls/yr
$55.6K overhaul costs/yr

6 PAA X 27FH/mo x 12 mo 1944FH/co/yr

1944FH ¢ 3265FH .6 repairs/co/yr .

.6 x $4.9K/repair = $2.9K repair costs/yr

$55.6K + $2.9K = $58.5K depot airframe cost
Total Costs = $311,9K + $58.5K = $370.4K/co/yr
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Air Cavalry Company

UR-1H ‘
18 PAA x 12 mo 216 mo/yr
216 mo + 124 mo 1.74 scheduled overhauls/yr
1.74 x $138.6K per overhaul $241.2K overhaul costs /yr
18 PAA x 27FK/mo x 12 mo S$832FH/co/yr
5832FH + 4850FH/repair 1.20 repairs/co/yr
1.20 x $1.8K/repair $2.2K repair costs

$241.2K + $2.2K $243.4K depot airframe costs /yr *
AR-1G
9 PAA x 12 mo = 108 mo/yr
108 mo # 124 mo = .87 scheduled overhauls/yr
.87 x $92.4K per overhaul = $80.4K overhaul costs /yr
9 PAA x 27FH/mo x 12 mo = 2916FH/colyr .
2916FH + 3265FH = .89 repairs/co/yr -
.89 x $4,9K/repair = $4.4K repair costs /yr
$80.4K + $4.4K - $8& 8K depot airfraaz costs

Total Costs . '$243 o + $84.0 = . $328.2K/cofyr

Air Ambulance
UH-1H i
25 PAA x 12 mo

300 iafyr

300 mo ¢ 124 mo = 2,42 ‘scheduled overhauls/yr
2.42 x $138.6K per overhlul = $335,3K overhaul costs /yr

25 PAA x 27FH x 12 mo = 8100FH/co/yr

8100FH + 4850FH/repair = 1,67 repairs/co/yr

167 x $l.8!/replir = $3.0K repair costs /yr

Total Costt . = $335.3K + $3.0K = $338.3K/co/yr

Composite Conpany
UAH-X #
UH-1H data used as baseline (See Table B.2)
Labor costs scaled by empty weight
8500 1bs ¢+ 5210 1lbs = 1,63
Material costs scaled by empty weight and material costs (1.63, 2.4)
Overhaul per unit
Labor
UH-1H : $37.8K + $48.1K + $6.2K = $92.1K labor
$92.1K x 1.63 = $150.1K labor cost of overhaul
Material
UH-1H - $46.4K Material
$46.4K x 1.63 x 2.4 = $181.5K Material cost of overhaul
$150.1K + $181.5K = $331.6K cost of UAH-X overhaul /unit
Repair per unit
Labor
UH-1H - $.6K + $.8K + $.1K = $1.5K Labor
$1.5K x 1.63 = $2.4K labor cost of repair
Material
UH-1H - §.2K Material -
$.2K x 1.63 x 2,4 = $,.8K material cost of repair
$2.4K + $.8K = $3.2K cost of UAR-X repair/unit




TABLE B.3. ENGINE REPAIR
(ALL FIGURES IN THOUSANDS FY80$)

Direct Indirect Overhead Material

Labor Labor
AR-1G
Overhaul
1979 298.9 432.6
1980 141.3 179.5
Total 440.2 612.1
Repair .
1979 90.7 128.0
1980 - 275.1 354.9
Total 365.8 482.9
UH-1H ;-
Overhaul o A b A
1979 1 2436.1 3344.5 7 484.3 8367,0
1980 A0 17204 978.5 - 122,3 3976.6
Total ! 3208.5 4323.0 606.6 12343.5
Ave costs/unit : 4.8 & 6.5 .9 i 18,6
Repa ir .' : v A &
1979 2601 373.3 49.7 977.0
L 1980 “1457.6 1857.6 170.1 6044.5
] Total 271747 2230.9 219.8 7021.5

Ave costs/unit . 3.9 5.1 .5 16.1

Total

1819,1
926.9
2746.0

Qty

433.7
1660.8

14631.9
5849.7
20481.6
30.8

1660.1
9529.8
11189.9
25.7

486
179
665

90
346
436

Ave Per
Unit*ﬁ




Overhaul Costs
Time between scheduled overhaul - Estimated 14 yrs (168 mo)
24 PAA x 12 mo = 288 mo/co/yr
288/mo + 168 mo = 1,71 overhaul per year
1.71 x $331.6K/overhaul = $567.0K overhaul costs/yr
Repair Costs
Estimated mean time between unscheduled repair - 6000FH

24 PAA x 27FH x 12 mo = 7776FH/col/yr
7776FH + 6000FH = 1.3 repairs/co/yr
1.3 x $3.2K/repair = $4.2K repair costs /yr

Engine Repair
UH-1H

COST PER ENGINE OVERHAUL- $30.8K
AH-1G
Time between scheduled overhaul

COST PER ENCIBE OVERHAUL- $31 9K
Assault Company
UH-1H E 7
23 PAA x 27FH/mo x 12 mo
7452FH #+ 2000FH overhaul interval
3.73 x $30.8K/overhaul
7452FH + 2042FH repair interval

"3.65 x $25.7K/x
snt..ex el

AH-1G g
6 PAA x 27FB/mo x 12 mo
1944FH ¢ 1500 overhaul interval

1.30 x $31.9K/overhaul
' 1944FH % 1344FH repair interval

1.45 x $21.8K/repair
$41.3K + $31.5K

Total

Air Cavalry Company
UR-1H
18 PAA x 27FH/mo x 12 mo
S832FH ¢+ 2000FH overhaul interval
2.92 x $30.8K overhaul
S832FH ¢ 2042 FH repair interval

2.86 x $25.7K/repair
$89.8K + §73.4K
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Total - $567.0K + $4.2K = $571.2K/co/yr

Time between scheduled overhaul - ZOOOFS
Mean FH between unscheduled repair- 2042FH

FER REPAIR- $25.7K .

v SOOFH, ;
Mean FH between unscheduled tepair ~ 1344FR . '
PER REPAIR $21 BK

§52FH/vr

3.73 overhauls/yr

= $114.8K overhaul costs/yr
& 3,65 repairs/yr

= $93.8K repair costs /yr

= $208.6K depot repair costs

= 1944 FH/vr

= 1.30 overhauls/yr

= $41.3K overhaul costs /yr
= 1,45 repairs/yr

= $31.5K repair costs /yr

= $72.8K depot repair costs

= $208.6K + 72.8K = $281.4K /eo/vr

= S5832FH/vr

= 2.92 overhauls/yr

= $89.8K overhaul costs /yr
2.86 repairs/yr

$73.4K repair costs /yr
163.2K depot repair costs




AH-1G
9 PAA x 27FH/mo x 12 mo
2916FH ¢ 1500FH overhaul interval
1.94 x $31.9K/overhaul
2916FH v 1344 repair interval
2.17 x $21.8K/repair
$62.0K + 47.3K

2916FH/yr

1.9 overhauls/yr

$62.0K overhaul costs/yr
2.17 repairs/yr

$47.3K repair costs/yr
$109.3K depot repair costs

$163.2K + $109.3K = $272.5K/col/yr

Total

Air Ambulance Company
UH-1H
25 PAA x 27FH/mo x 12 mo
8100FH + 2000FH overhaul interval
4.05 x $30.8K/voerhaul
8100FH & 2042 repair interval
3.97 x $25.7K
$124.7K + $102.0K

8100FH/yr A
4.05 overhauls/yr S
$124.7K overhaul cost:fyr
3.97 repairs/yr e
“$102.0K repair costslyr
$226.7K/co/yr 7

Composite Company
UAH-X &
UH-1H data used as baseline (See Table B. 3) :
Labor costs scaled by engine SHP 3 .
T53-L-15A SHP + T53-L-13B SHP = 2950 + 1400 = 2,11
Material costs scaled by engine SHP and.nn:etial costs (2.11, 2.4)
Overhaul per engine
Labor =
“UH-1H - $4. 8K+$6 5K + $.9K = $12. zx‘labor
$12.2K x 2. 11 = $25.7K labor cost of overhaul/engine
‘Material .
UH-1H - $18. SK
$18.6K x 2,11 x 2.4 = $94.2K Material cost of overhaul/engine
$25.7K + $94.2K = $119,.9K cost of UAH-X overhaul/engine
Repair per engine
Labor
UH-1H - $3.9K + $5.1K + $.5K = $9,5K Labor
$9.5K x 2.11 = $20.0K labor cost of repair/engine
Material
UH-1H Material costs - $16.1K
$16.1K x 2.11 x 2.4 = $97.6K Material cost of repair/engine
$20.0K + $97.6K = $117,6K cost of repair/engine
Overhaul Costs
Time between schedlued overhauls - Estimated 3500FH
24 PAA x 27FH x 12 = 7776FH/co/yr
7776FH « 3500FH = 2.22 engine overhauls/co/yr
2.22 x $119.9K/overhaul = $266.2K/co/yr
Repair Costs
Estimated mean FH between repairs-4500FR
7776FH ¢ 4500FH = 1.7 repairs/co/yr
1.7 x $117.6K/engine repair = $199.9K/co/yr -

Total $266.2K + $199.9K = $466.1K/co/yr
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Component Repair

Ul-1# (Total Repair Costs s Total Flying Hour Program)
1979 - $167,440.0K + 1,153,440 Total FH = $145.17/FH
1980 - $141,510.0K + 1,146,960 Total FH = §123,38/FH

Ave = $134.30/FH
AH-1G (Total Repair Costs + Total Flying Hours Program)
1979 - $22,747.2K + 186,300 Total FH = $122,.10/FH
1980 - $18,790.7K + 162,325 Total FH = $115.76/FH
Ave = §119.15/FH

Assault Company’
UH-1H - 23 PAA x 27FH x 12 mo x $134.30/FH
AH-1G - 6 PAA x 27FH x 12 mo x $119.15/FH
Total - $1000.8K + $231.6K

Air Cavalry - Company
UH-1H - 18 PAA x 27FH x 12 mo x $134.30/FH
AH-1G - 9 PAA x 27FH x 12 mo x $119.15/F8
Total - $783.2K + $347.4K

Air Ambulance Company

Transportatxon

A. CER used is contained in USAAVSCOM Technical Report 75-54.
upon request from ext .

; Short ton (ST)/FH .000785 + .000000854 Empty weight

UH-1H ST/FH = .000785 + .000000854 x 5210

' ST/FH - .005234
AH-1G ST/FH = .000785 + .0DO000BS4 x 5816

ST/FH = .005752
UAH-X ST/FH = .000785 + .000000854 x 8500

ST/FH = .008044

B. $96 - CONUS cost per S Ton
$430 - Europe cost per S Ton
(page 11-8, AFPCH)
$96 x 75% + $430 x 257 = $180 per S Ton composite rate

C. Composite Company
.008044 x 324FH/acft x 24 acft x $180

$ 11.3K/co/yr

Assault Company
.005234 x 324FH/acft x 23 UH-1H x $180
.005752 x 324FH/acft x 6 AH-1G x $180
Total

]
W
O~
- L] .
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. § 783.2K/co/yr
$ 347.4K/colyr
$1130 q;lco/yr

$1000.8K/co/yr
$ 231.6K/co/yr .
$1232.4K/co/yr

UH-1H - 25 PAA x 27FH x 12 mo x $ISL 30/FE . = $1087.8K/co/yr
Composite Company {See Table B-l) ' {;,
UAH-X - 24 PAA x 27FH x 12 wmo x $166. 17/FH = §1292.1K/cofyr

Copy available




|
g Air Cavalry Company

.U05234 x 324FH/acft x 18 UH-1H x $180 = $5.5K
.005752 x 324FH/acft x 9 AH-1G x $180 = $3.0K
Total = $8.5K/co/yr
Air Ambulance Company
.005234 x 324FH/acft x 25 UH-1H x $180 = $7.6K/colyr
MODIFICATION MATERIAL .
Modification Material
Modification factor - 0.52 flyaway cost/acft/yr
(See Table 6)
Composite Company ffL P
0.5% x $2,300K x 24 acft =™ $276K/co/yr i
Assault Company B :
Ull-1n 0.5% x $1,280K x 23 acft A = $147.2K
AH-1G 0.5% x $1 600K x 6 acft = $ 48,0k
o Total = $195.2K/eo/yr
Air Cavalry Co-pg v o ,
UH-1H 0.5% x §1,280K x 18 ncft = $115.2K
Al-1G 0.52 x $1 600K x 9 acft =% 72.0K
Total = $187.2K/colyr
Air Ambulance Company ‘
UE-1H O. SZ z $1 280! x 25 acft = $160K/co/yr
INDIRECT SUPPORT OPERATIONS
Personnel Replacement
Officers o}
' ) Annual Attrition Rate 10% 26.1%
Average Replacement Costs $5,906 $1,797

(page VI-1 and VI-2, AFPCH)

No of officers/Co x Annual Attrition Ratz x Average Replacement Cost
No of EM/Co x Annual Attrition Rate x Average Replacement Cost

Composite Company

51 x 102 x $5,906 = $30,121
172 x 26.12 x $1,797 = $80,671
Total = $111K/co/yr -
Assault Company
45 x 102 x $5,906 = $26,577 -
139 x 26.1% x $§1,797 = $65,193
Total = $92K/co/yr
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Air Cavalry

47 x 10% x $5,906 = $27,758
162 x 26.1% x $1,797 = $75,981
Total = $104K/co /yx
Air Ambulance
53 x 10% x $5,906 = $31,302
144 x 26.1%2 x $1,797 = $67,538
Total = $99K/cdyr

Transients, Patients, Prisoners
TPP factor - 3.6% (page VI-2, AFPCH)

Personnel Pay & Allowances x TPP factor

Composite Co
($1,054K + $943K + $940K) x 3.6%

Assault Co
($921K + $987K + $543K) x 3.62

Adr Cavalry Co

($966K + $990K + $783K) x 3. 6 | = § 99K/colyr

Air Ambulance €o

($1,097K 4 $724K + $866K) x 3.62 97KRJcolyT

Quarters Hbintenance and Btilities (page VI-3; AFPCH)
CONUS: 75% x No of personnel x $581
Europe: 25X x No of personnel x $768

Conposite Co *
752 x 223 x 3581 = $97,172
252 x 223 x $768 = $42,816
Total = Sllool(/co,yr
Assault Co
752 x 184 x $581 = $80,178
25% x 184 x $768 = $35,328
Total = $116K/co/yT
Air Cavalry Co
752 x 209 x $581 = §91,072
252 x 209 x $768 = $40,128
Total - slsm/co/yr
Air Ambulance Co
75% x 197 x $581 = $85,843
252 x 197 x $768 = $37,824

Total = $124K/co/yr




Medical Support (page VI-3, AFPCH)

Composite Co
752 x 223 x $317
25% x 223 x $356
Total

Assault Co
75% x 184 x $317
25% x 184 x $356
Total

Air Cavalry Co
752 x 209 x $317
25% x 209 x $356
Total

Air Ambulance
75% x 197 x $317
252 x 197 x $356 -
Total

Other Indirect

S TTEeE T T o T

. Personnel Supporf

$384] x manpower .
($3841 + $2882) x manpower
(page 11-9, ‘IPCH)

Composite Company
$3841 x 75% x 223
($3841 + $2882) x 25% x 223
Total

Assault Company
$3841 x 75% x 184
(53841 + $2882) x 252 x 184
Total

Air Cavalry Company
$3841 x 752 x 209
($3841 + $2882) x 25% x 209
Total

Air Ambulance Company
$3841 x 75% x 197
($3841 + $2882) x 252 x 197
Total

CONUS: 75% x No of personnel x $317
Europe: 25% x No of personnel x $356
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$53,018
$19,847
$73K/co/yr

$43,746
$16,376
$60K/co/yr

$49,690
$18,601
$68K/co/yx

$46,837
$17,533

$64K/co/y£>

CbNUS costs
Europe costs

$
$

642.4K
374.8K

$1,017.2K/col/yr

WO n WG

W

$30.1K
309. 3K
839.4K/co/yr

602.1K !
351.3K |
953.4K/co/yr

567.5K
331.1K -
898.6K/co/yr




B. Non Personnel Support (Note: Support to non primary weapon system equipment,

such as, jeeps, trucks, etc.)

Attack Helicopter - $10K/acft/yr
Utility Helicopter - $12K/acft/yr
UAH-X Helicopter - $15K/acft/yr

Composite Company
24 acft x $15K

Assault Company .
23 UH-1H x $10K
6 AH-1G x $12K
Total

Air Cavalry Company

18 UH-1H x $10K

9 AR-1G x $12K
Total

Air Ambulance Compqn§
25 UH-1H x $10K .-

Total Other Indirect

Composite Company $1,017.2K + $360K
Assault Company  $839.4K + $302K
Air Cavalry Company $953,4K 4+ $288K

Air Ambulance qupany:$896.6 + $250K
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= $108K

$360K/co/yr

$230K
$ 72K
$302K/co/yr

sisox
$288K/co/yr

$250K/co/ye"

$1377.2K/col/yr
$1141.4K/co/yr
$1241.2K/co/yr
$1148.6K/co/yr




APPENDIX C. O0&S COST ESTIMATING MODEL

C.1 General.

For this analysis the Army . . . . model was used . . . . This model is
a deterministic mathematical model which is preprogrammed and completely
structured . . . .

€C.2 Use & Application.

This model has been in use since . . . calculates annual company operating
costs ., . . .

C.3 Model Logic.
Table C-1 lists the algoritims used in the model logic . . . .

C.4 Results.

Tables C.2.A through C.2.( ) are the computer products identifying both
input values and results for each alternative . . . .

GUIDANCE: THE FORMAT USED AND THE INFORMATION PROVIDED IN APPENDIX
C DEPEND ON THE COMPUTER MODEL USED., IF AppenDIX C 1S
USED APPENDIX B wWILL BE OMITTED.

TN e t— vt p—— -t on =




TABLE C.1. 06&S COST ESTIMATING MODEL ALGORITHMS

- UNIT MISSION PERSONNEL

Aircrew
Adrcrew (Officer) x Officer PS&A
Aircrew (Enlisted) x Enlisted P&A

Maintenance
Maint (Officers) (less air crew) x Officer P&A
Maint (Enlisted) x Enlisted P&A

Indirect Personnel

Other Officers x Officer P&A
Enlisted x Enlisted P&A

CONSUMPTION

POL
G = Consumption Rate x POL unit costs x flying
Hours per air craft x PAA acft/company x K factor

. Ammunition & Missiles
H=

0000000000000 000000000000000000600C0000D0CO0CO00O0

INDIRECT SUPPORT OPERATIONS

Personnel Replacement
FF = Recruiting Cost factor x Company Personnel x
Turnover Rate x K factor

GUIDANCE: WHEN FACTORS ARE USED, INSURE THAT THE EQUATION FROM
WHICH THE FACTOR IS DERIVED IS INCLUDED.
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TABLE C.2.A. ANNUAL COMPANY OPERATION AND SUPPORT COST ANALYSIS

MODEL:
TIME: 1719.0 Fri 02/08/80

GENERAL

PAA/CO  ...ccve...26
cmS/PM....o.;-..z.o

INPUT VALUES OFFICER
No of Aircrew 48

No of Maintenance Pers 1
Other Pers 2

POL, costs - $1.32/gal

COMPUTER PROGRAM:
DATA FILE:

FH/PAA/YR - PEACE ....27

wAR s e QN/A
ENLISTED CIVILIAN TOTAL
0 0 48
86 0 87
86 0 88

000000000000 0000000000000000000000CODOO0OCODO

Acquisition K factor - ...
Individual Training K factor -~ ...

R
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' TABLE C.2.A. (CONTINUED) ANNUAL SQUADRON OPERATION AND SUPPORT ANALYSIS
TIME: 1919.0 Fri 02/08/80 DATA FILE:
RUN RESULTS:
Military Personnel 3092 S
Crew PSA 1054 o
Maintenance P&A 943
Indirect P&A 940
PCS 155
Consumpt ion 2718 f? _ -
Replenishment Spares 948 :
POL 1180

Ammunition & Missiles

Depot Maintenance
Airframe Repair
Engine Repair
Component Repair

2340

Transportation
Modification Material 276
Other Direct Support Ops - -
. Maintenance Civilian -
. ‘ Labor
Other Direct - b
Indirect Support Ops 1807
Personnel Replacement 111
Transients, Patients, 106
& Prisoners
Quarters Maintenance 140
§ Utilities
Medical Support 73
Other Indirect 1377

Total Cost Per Company 10,233







