A COST AND OPERATIONAL EFFECTIVENESS ANALYSIS OF THE

ARMY UTILITY TACTICAL TRANSPORT AIRCRAFT SYSTEM

ABSTRACT

This paper presents the methods of analy-
sis used by the Training and Doctrine
Command Systems Analysis Activity of the
U.S. Army to perform a Cost and Operation-
al Effectiveness Analysis (COEA) of the
Utility Tactical Transport Aircraft System
(UPTAS). PFirst, it discusses the COEA
objectives and describes the alternative
aircraft systems examined in the study.
Second, it gives an overview of the combat’
scenarios which form the basis for the
evaluation. There follows a discussion of
the study's analysis methodology.

Finally, the paper presents UTTAS COEA re-
sults, tabulated as cost-effectiveness
ratios which determine alternative pre-
ference order,

INTRODUCTION

COEA are performed for Army weapon systems
at designated de¢ision-critical milestones
in the system's materiel acquisition pro-
cess, In general, they are comparative
analyses which seek to establish a prefer-
ence order among alternative systems which
meet specified operational requirements.

This paper describes the COEA performed
for the UTTAS at the "full production®
milestone of its materiel acquisition pro-
cess. It presents the analyses and results
used to determine which of several specific
utility helicopters is preferred for meet-
ing the Army‘s operational requirements

for utility aircraft in the 1980-1990
timeframe.

COEA OBJECTIVES

The issue addressed by the UTTAS COEA is
that of determining which of several al-
ternative helicopter systems can best
serve the Army .in the "utility" combat
role, This issue is not new to Department
of the Army decision makers; indeed, the
concept of the UTTAS has been around since
1965,  Initially it was impelled by the
task to find a replacement for the aging
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UH-1H. However, the present impetus stems
from the requirement for an airéraft that
can perform a diversity of functions in
Army aviation. On ‘the surface this issue
appears relatively straight forward.
Careful scrutiny, however, reveals that
this is far from true. For one reason, the
utility mission is at once broad and expan-
sive, ranging from single aircraft adminis-
trative missions to massive multiple air-
cralft troop-1lift missions, invariably con-
ducted in the face of hostile forces. And,
for another reason, the utility aircraft
are the most numerous and widely allocated
aviation asset in the Army inventory making
it, by sheer numbers alone, potentially the
most costly Army aircraft system.

The problem associated with this issue is

a particularly challenging one since it -
must simultaneously address both aspects of
the utility question: mission and quantity.
Nevertheless,. it remains basically a cost-
effectiveness comparison of alternative
systems. However, it must be a comparison
made in an operatidénal environment, for
only in this way can the inherent weak-
nesses and advantages of each alternative
aircraft in performing the utility combat
role be clearly surfaced.

The objectives of the UTTAS COEA are

(2) to determine the operational effec-
tiveness of the alternative systems when
introduced into a combat environment to
perform the utility function,

(b) to determine the cost of alternative
systems which satisfy the utility function,

(c) to produce, on the basis of meaning-
ful cost and operational effectiveness cri-
teria, a preference ranking of the alter-
natives,

(d) to recommend, by considering cost
and operational effectiveness relationships
(as tempered by judgemental considerations)
the preferred alternative system which will
fulfill the utility aircraft requirement,
These objectives form the basis for the
structure and conduct of the UTTASS COQEA.
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UTTAS COEA (continued)

COEA ALTERNATIVES

A partlal list of the-alternatlve systems
examined in the UTTAS GOEA is given in
Table 1.

TABLE 1

UTTAS COEA Alternatives
(Partial List)

Aircraft Description
UH-1H Current Army
Utility Helicopter
B-214 Current Iranian Gov't
Utility Helicopter
UTTAS Conceptual Army

Utility Helicopter

This 1list contains the principal COEA al-
ternatives. Only these will be considered
in this exposition since the comparative
analysis methods of the COEA can be well
demonstrated with the partial list. The
entire list, however, may be found in THE
UTTAS COEA FINATL REPORT (Ref, 1). As a
summary, it is noted that the complete
1ist includes aircraft which (a) are cur-
rently in the Army inventory, (b) are
Navy systems, (c¢) are foreigh systems,’
(d) are conceptual systems. It also in-
cludes two aircraft mixes as alternatives:
a UTTAS/UH-1H mix and a B-214/UH-1H mix.
In both of these mixes, the UH-1H is in-
cluded because, being the Army's current
utility helicopter, it would be “phased
out" of the inventory by any replacement
aircraft rather than instantly exchanged.
Mixes involving only new acquisition air-
- craft are categorically excluded as alter-
natives because such mixes would be con-
trary to the Army's policy of striving for
uniformity in the maintainance and logis-
tiec support systems for aircraft.

A comparison of the alternative aircraft
with respect to their operational capabi-
lities is given in Table 2, The compari-
son présented is an engineering (i.e.,
hardware) comparison, For each aircraft,
the entries in this table constitute part
of the basic performance data set from
which the corresponding operational effec-
tiveness is subsequently calculated. THE
UTPAS COEA FINAL REPORT details ‘the per-
formance data for all aircraft.

SCENARIOS

Combat scenarios are the basis for the
evaluation of the UTTAS alternatives,
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TABIE 2

Alrcraft Operational Capabilities
Category UH-1H  B-214 UTTAS
Performance
.crs vel (kts) 80 130 147
max rng (nm) .200 300 370
vroc (fmp) 450 450 480
.endurance (hr) 2.3 2.1 2.3
agility noe noe noe
Operations
.mmh/fh h,0 2.0 2.8
.pre-f1t (min) 30 30 10
.trp 1d time ,

ingress (sec) 5 5 5

egress (sec) 5 5 5
.medevac

no, litters 6 6 6

1d time (min) 2 2 2
.1ift cap (1bs)

internal 1800 2600 2640

external 2400 8500 8300
.msn equip

nav aids yes yes yes

avionics yes yes yes

ase yes no yes
Air Transport
.deployment

no. per C5 8 6 6
+handling (hrs) 6.0 6.0 4.5

They establish the background operational
environment relative to which the effec-
tiveness of the aircraft is determlned..
As such, they prov1de a realistic setting
in which specified UTTAS mission require-
ments may be analyzed, In the COEA, they
represent a spectrum of conditions, both
environmental and tactical, that permit a
full examination of the alternatives in
the many combat and combat support roles
required of utility helicopters.

There are iwo different scenarios consi-
dered in the UTTAS COEA, One scenario is
an offensive one and the other is a defen-
sive one. Once again, for ease of exposi-
tion, only the offensive scenario will be
congidered in this paper., A full descrip-
tion of both scenarios, however, may be
seen in Ref. 1.

In the offensive scenario (Illustration 1),
friendly forces mount an intensive armor
attack across the Forward Edge of the
Battle Area (FEBA) against established
enemy positions with the objective of
forcing a withdrawal. Terrain features
(not shown) permit withdrawal routes only
within the corridor indicated. Comple-
menting the armor attack, a massive air
assault operation is conducted into the



f

enemy's rear with the objective of seizing
some critical terrain and then linking up

with the attacking armor force. This as-

sault is a large airmobile "brigade 1ift"

requiring the insertion of battalion size

units into the landing zone, The staging

area is the take-off point for this opera-
tion. Also required are the resupply and

the support of these troops once they are

emplaced., Timing, speed, and mobility are
the key elements of this scenario.

TLLUSTRATION 1

Offensive Scenario
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COEA METHODOLOGY

The analysis methodology for conducting
the UTTAS COEA is shows in the logic dia-
gram of Illustration 2, The process be-
gins with the definition of the combat
scenario as described above and with the
specification of the operational concept
for utility helicopters in this scenario.
From the seenario, tactical operational re-
quirements, as specified by mission pro-
files, are developed. The mission pro-
files derive from particular critical
events (i.e., combat operations) in the
scenario and therefore, determine specific
resource requirements for conducting the
missions. Additionally, they establish the
operational setting and procedure for per-
forming the missions themselves. Finally,
in conjunction with mission frequency data,
they alsoc serve to specify the overall
scenario mission demand (Table 3).

For each mission profile developed, a
corresponding flight profile is generated.:
Flight profiles, in contrast to mission
profiles, are aircraft dependent and con-
sist of plaming and simulating the flight
of the aircraft on the mission. For this

ILILUSTRATION 2
COEA Methodology
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burpose, performance data is required for
all the aircraft considered in the study.
The results of the flight profiling opera-
tion is an aireraft flight path event hist-
ory. Using this event data and airecraft
vulnerability data, a survivability analy-
sis is performed to define the probability
of hit and kill distributions over the en-
tire flight path. These distributions,
along with data from the original missien
profiles and the generated flight profiles
are collected into data arrays and used as
inputs to the Aireraft Reliability and
Maintainability Simulation (ARMS). This
is one of three inputs to the ARMS model.

A second ARMS input is a schedule of mis-
sions generated by a resources allocation
model (the Mission and Resources Scheduler-
MARS) from a "missions requested" list and
from scheduling parameters defined by the
flight profiles. The mission 1list used is
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UTTAS COEA (continued)

similar in content to the one a division
G-3 staff officer would develop daily. It
is derived directly from the mission pro-
files and the scenarios.

TABLE 3

Scenario liission Demand

UNIT HSN  KISSION 1SN
TYPE  MBR TYPE FREQ
1 BDE ASLT 1

>  BDE DIVERT ]

.~ 3 CO INSERT

CASITf ANTT ARWOR 2
HEL 5 ARTY MOVE 5
co &  INT RESUD 23
7 AERIAL MINING 15
8 ECI 24

9  EXT RESUP 23

AIR 10  SEC DWN ACFT 9
CAV 11 AN DIV OP 12
SQDN 12  [AN CORPS OP 9
AIR 13 HMEDEVAC (LT) 35
AMBL 1%k  MEDEVAC (MED) I
co 15  MEDEVAC (HVY) 2l

The third and final input to ARMS is the
combat force whose operational effective-
ness is to be determined. In the COEA, a

"mini-force", defined as an aviation force
consisting only of those aviation units

directly involved in the combat operations,.

is used for this purpose (Illustration 3).
The size and structure of the units in the
force are defined by Tables of Organization
and Equipment (TOE) for each alternative
aircraft. The "components" of the mini-

. force are defined as the largest tactically
independent organizational entities of the
force structure. In this case, they are an
assault helicopter battalion, an air cavel-
ry squadron, and an air ambulance company.

The ARNS model provides final operational
effectiveness results. It is a sustained
operations simulation of forces of aircraft
functioning in a tactical combat environ-
ment. It processes its inputs to quantify
the measures of effectiveness (MOE) of the
study, namely: (a) number of missions com-
pleted; (b) total tonnage delivered; . (o)
total troops inserted; and (d) total air-
craft lost to enemy action.

Complementing the force effectiveness eva-
luation, a parallel cost analysis is con-
ducted to establish the corresponding
"force cost". In the methodology, the
costing of the combat force is done with
each alternative aircraft successively in-
cluded in its structure. The cost results
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ILLUSTRATION 3

Combat Mini-Force
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obtained from this effort are integrated
(i.e., combined) with the previously de-
rived effectiveness results to yield cost-
effectiveness ratios. These ratios are
used to rank the alternatives. The cri-
terion of choice used to establish the al-
ternative preference order is "relative
worth",

ANALYSIS AREAS

This section describes the analytical pro-
cedures and the corresponding results ob-
tained from the analysils areas of the COEA
methodology. Since the exposition can well
serve this purpose by considering but one
aviation unit type operating in the scena-
rio, only an Assault Helicopter Company
(AHC) will be discussed.

Mission Performance

Alrcraft mission performance is a measure
of how well a given aircraft functions in
meeting mission requirements. It is deter-
mined by flight profiling the aircraft on
each mission in the scenario, In particu-
lar, it is quantified by measures of per-
formance (MOP) which depend only on air-
craft performance capabilities.

The MOP comparing the COEA alternative
aireraft are: (a) short ton (of cargo)
moved per aircraft per twelve-hour day,
(ST/AC/DAY); (b) short tons moved per air-
craft per thousand pounds of fuel (ST/AC/
KLBFL); and (c) short tons moved per air-
craft per flight hour (ST/AC/FH). These
parameters measure the efficiency of the
aireraft in their consumption of scarce
scenario resources. As such, they serve
only to characterize the engineering fea-
tures inherent to the design of the air-
craft., They do not, in themselwves, cha-
racterize aircraft operational capabili-



ties. Table 4 below gives the mission per-
formance analysis results for an AHC in the
offensive scenario. The table gives data
for each individual mission type, and at
the bottom, it also gives the data for the
entire scenario. These latter data are
computed by taking mission frequency into
account,

TABIE 4
Fission Performance
(AHC)
MSN st/ st/ TP/
MSN ALT
MSN WT AC/. AC/ AC/
 FREQ (gqy ACFT 1)y’ KIBFL FLTHR
H 4,9 .79 3.1
11 223 B 10.6 .9 6.9
U 14,7 1.6 9.2
' H 6.5 1.1 4.1
2 1 297 B 15.0 1.2 9.4
U 20.0 2.1 12.6
H L,9 .8 3.1
3 6 24,5 B 9.8 .8 6.1
U 12.7 1.4 8.0
H 4.3 .7
y 2 7.5 B 11.5 .9 NA
U 11.8 1.2
— - -
5 5 45 B 11.4 1.0 NA
. U 12.4 1.1
H 3.8 .6
6 23 4.4 B 8.4 .7 NA
0] 11.6 1,2
H 2.6 .5
7 15 5.9 B 3.3 .& NA
U 3.7 b
H 7.3 1.2
8 24 7.8 B 9.3 .8 NA
| 9.3 1.0
H 2.2 L4
9 23 4,4 B 9.5 .8 NA
U 9.8 1.0
TOT H Lo .7 3.2
SCEN 100 1389 B 8.5 .7 6.6
ARIO U 9.7 1.0 8.7
Survivability

Survivability is determined on a mission
by mission basis for each aircraft. It
depends on three factors: enemy weapons °
characteristics, aircraft vulnerable areas,
and engagement geometry.

Enemy weapon characteristics are specified
for the threat array (i.e., enemy weapon
mix) encountered by the aircraft on each
mission. For the scenarios considered in
this study the threat array includes the
following weapon types: 7.62 mm API,

12.7 mm API, 23 mm HEI, and 57 mm HEI,
Also included are the missiles: 3SA-7,
3A-8, and SA-9. For each weapon type,
random distributions for the aim bias and

for the round-round ballistic dispersion

characterize those weapon capabilities
which affect the aircraft damage probabi-
lities. For the missiles, infra-red lock-
on boundaries provide the requisite capabi-
lity data for computing the damage proba-
bilities.

‘Aircraft vulnerable areas specify quanti-

tatively aircraft damage vulnerabilities.
Since these areas depend on both aircraft
type and on weapon type, they are given

for each "aircraft-weapon" pair. They take
into account survivability features and
equipment designed into the aircraft, They
also provide for four levels of aircraft
damage: hit, attrition, force landing,

and mission abort. In addition, since
damage probabilities depend on weapon- to-
aircraft aspect angle, the aircraft vulner-
able areas are also given for the six car-
dinal aspect angles: +top, bottom, front,
rear, right, and left.

Engagement geometry parameters (eg. range,
aspect angle, etc.) are calculated from
data deriving from the aircraft flight
profiles and the weapon locations. The
specify the aircraft-weapon geometric rela-
tionships obtaining at the time of an en-
gagement and therefore directly influence
the damage probabilities.

Survivability results are calculated in
two ways: a) as loss ratios and D) as
loss rates. The loss ratios are computed
by an aircraft survivability model, the
Evaluation of Air Defense Engagements
(EVADE II). They reflect the results of
individual mission combat and exhibit sur-
vivability comparisons among the alterna-
tives. Specifically, they are defined as
the ratioc of aircraft expected attrition.
Since the UH-1H is the COEA baseline air-
craft, the numerator of this guotient is
always the damage probability for the UH-
1H. Loss ratios for the offensive scenario
are shown in Table 5.

The EVADE II model calculates loss ratios
by manipulating the three survivability
factors discussed above, Basically, it
"flies" the aircraft along the £light path
and at each engegement fires the enemy wea-
pons at the aircraft according to a prev-
iously defined firing doctrine. It then
makes a probability calculation by the use
of the "salvo equation" (Ref. 3) on a
burst by burst basis. In this way proba-
bility distributions are defined over the
entire flight path for all levels of air-
craft damage. In particular, the EVADE II
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UTTAS COEA (continued)

outputs are the damage distributions:
probability of hit, probability of kill,
probability of forced landing, and proba-
bility of mission abort.

TABLE 5
I:ission Loss Ratios
TOTAL EXP ACFT
MSH ALT LISH ACFT LOSS
NO ACFT ACCT KILLS RATIOS
H 121 60.7 1,0
1 B 65 20.1 3.0
U 52 7.3 8.4
H 121 102.7 1.0
2 B 65 21.7 L.,7
U 52 18.8 5.4
H 13 7.9 1.0
4 B 6 3.0 2.6
U 6 1.3 6.1
H 7 L.2 1.0
6 B L 1.5 2.8 |
U 3 iy 10.5
H 3 3.0 1.0
8 B 3 1.5 2.0
U 3 1.2 2.5
H 11 10.1 1.0
9 B 3 2.4 4,2
U 3 .7 14,4

The scenario loss rates are computed by

the sustained operations model, ARNS. They
represent the expected aircraft losses in-
curred by the combat mini-force in conduct-

- ing all the missions required by the scena-

418

rio, They thereby indicate the comparative
combat "staying" power of each alternative
force. Loss rates for the AHC are given

in Table 6 as totals of aircraft killed and
as the percent of the initial aviation
force killed.

Ogerational Effectiveness

Operational effectiveness is a measure of
an alternative's capability +to meet estab-
lished mission requirements in a opera-
tional environment., It is quantified.by
the MOE and represents the ability of each
alternative to perform a required schedule
of missions over the scenario period. 1In
the UTTAS COEA, operational effectiveness
is calculated for each individual aviation
unit in the mini-force and, by suitable
aggregation (see Dbelow), for the mini-
force itself.

The ARIS model is used to quantify the LIOE
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TABLE 6
Scenario Lioss Rates
MSN TOTAL EXP
aSH LAUNCH ACFT ACFT
NO "REQ LAUNCHED RILLED
|8 B Ul H B U} H B U
1 1 1 1123 2& 15 6 3 2
4 1 1 1 4 1 3 2 0 1
6 510 11]113 29 25 4 2 1
8 510 7111 25 19§ 11 L 2
9 0 2 3 0 L 7 0 1 0
Scenario Total ACEFT
Loss ) Killea | #3 10 6
Rates Force
Killeq [100 %1 40

in the COEA. ARMS simulates the operations
of forces of aircraft in a sustained combat
and maintainahce environment. Essentially,
it plays an aviation Fforce, defined

through its TOE, against a scenario work-
load, defined through the mission schedules,
and determines the number of missions suc-
cessfully completed by the force. It takes
into account combat and maintainance losses
and incorporates within its logic the main-
tainance support to the force, ‘

The operational effectiveness of each in-
dividual unit in the mini-force is deter-
mined by playing it through ARMS with its
allowance of resources (as specified by
the unit TOE) against its prorated share
of the scenario mission demand. The re-
sults for these unit simulations are given
in Table 7 for +the MOE, "Number of Mis-
sions Completed®.

The operational effectiveness of the mini-
force is also given in Table 7. However,
in this case it is not the direct output

of ARMS. Rather, it is the sum of the op-
erational effectiveness (obtained directly
from ARMS) for each component of the mini-
force. Within the mini-force; summing the
components' effectiveness is justified be-
cause an aviation unit of given type does
not perform missions corresponding to units
of another type. (In other words, aviation
units are independent with respect to mis-
sion function.) Within a force component,
on the other hand, the unit independence
assumption does not hold since the units in
a component are all of ‘the same type.
loreover, it is not even correct to calcu-
late a component's effectiveness multipli-
catively (from the number of units in it)
since operational effectiveness, in gene-



ral, is not a linear function of "number of
units”, In the final analysis, a compo-
nent's effectiveness must be calculated by
playing it as a collective force ‘through
ARMS. The results thus obtained constitute
that component's contribution to overall
mini-force effectiveness. Force component
effectiveness is also shown in Table 7.
(Effectiveness results for the other study
MOE may be seen in Ref, 1.)

TABLE 7
Operational Effectiveness
FORCE ALT NBR HMSN
TYPE ACFT COMP
ASLT H 3 of 100
- HEL, B 21 of 100
co U 24 of 100
AIR. H 8 of 30
CAV B 8 of 30
TRP U 9 of 30
ASLT H 9 of 100
HEL, B 60 of 100
BN U 70 of 100
AIR H 22 of 30
CAV B 22 of 30
SQDN U 24 of 30
AIR H 71 of 100
AMBL B 86 of 100
co- U ol of 100
MINI- H 102 of 230
FORCE B 168 of 230
U 188 of 230

Cost

There are two methods used for costing the
aireraft alternatives: a) the Life Cycle
Cost (ILCC) method and ©b) the Force Unit
Cost method, The LCC method gives the
overall cost of the aircraft fleet given
the total number of aircraft purchased (the
BUY QUANTITY) and the total number of air-
craft pressed into service (the OPERATIONAL
QUANTITY). It is based on an underlying
1ife cycle (time period) and takes into
account costs in the subcategories of Re-
search and Development (R&D), Investment
(INV), and Operating and Support (0&S).

The ICC also takes into account time phased
delivery schedules since it is neither pos-
sible nor desirable to have all aircrafst
delivered simultaneously. The I1CC compar-
isons for the aircraft, based on a twenty
year life cycle, are shown in Table 8, I%
is stressed that the differences in the BUY
QUANTITIES for the alternatives are induced
by differences in ‘the aireraft in meeting

the utility helicopter requirement. (The
requirement is, of course, fixed for all
the aircraft.)

TABLIE 8

Life Cycle Cost
(Millions of FY77 Dollars)

UH-1H B-214 UTTAS
BUY QTY 1587 1609 1107
OPER QTY 1106 1130 914
R&D COST 0. 43.0  111.8
INV COST 1057.9 2354.5  2249.2

0&%3 COST 8313.1 10050,9 5756.4

1ce 9371.0 124484 8117.4

The Force Unit Cost method gives the cost
of forces of aviation units (i.e., com-
panies or troops) given specific TOE's for
these units. It is derived from the ICC by
pro-rating the cost of the aircraft for
each unit according to the number of air-
craft called for by the TOE. The same sub-
categories of cost azs in the ICC are used
in force-costing each individual aviation
unit. The total scenario mini-Fforce cost
is then determined by summing the separate
costs for each unit in the mini-force
structure., Force Unit Cost results are
shown in Table 9 for the offensive sce-
nario,

TABLE 9

Mini-Force Costs
(Millions of FY7?77 Dollars)

COST '

CATEGORY UH-1H B.214 UTTAS
R&D 0. 3.2 9.5
INV 78.7 177.1 190.9
0&S 618.1 755.8 488,8
F OgggT 696.8 936.1 689.2

Cost-Effectiveness Integration

Fer each COEA alternative, a cost-effec-
tiveness (c-e) measure is established,
This measure is defined as a dimensionless
ratio accommodating both cost and opera-
tional effectiveness for each alternative.
As such, it provides the final basis of
comparison for establishing the preference
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UTTAS COEA (continued)

order for the COEA alternatives.
The c-e ratio is computed as follows. ILet ILLUSTRATION 4
Ca and Ea be the cost and operational

effectiveness, respectively, of the COEA
alternative, a. (In this study, the para- 2.0
meter o, may take on the "values" UH-1lH, ‘
B-214, or UTTAS.) Also, let a deriote the
baseline alternative (in +this case, the
UH-1H), Then the following quantities may
be defined for the alternative, a«:

COEA Alternative Ranking

fuy
]
T
!

....... o = o aad

B
Relative Effectiveness: RE& =

élgn
Relative Cost
P

Relative Cost: R% =

o
(=]

Ol Q
Qi lﬂ

MINI-  ASLT CAV  ANBL
(Bvidently, RE; = RC; = 1 .) These FORCE BN SQbn - ¢co

ratios provide a direct comparison, on a
scale relative to the baseline, of the COEA
alternatives with respect to its opera-
tional effectiveness and cost. Integration
of these two numbers as a quotient ylelds
the ratio

o
-
o

—t U
B

RE
Relative Worth: RW_ = « .,
a RCa

Relative worth clearly takes into account

-

o =
.
(ol =]

both cost and effectiveness of the alter-

= .
..{B - L ——
11 l I l' B{U
natives. It provides the ultimate basis of 1ﬁ-[—} BJU

comparison for all the COEA alternativess; MINI - ASLT CAV” ANMBL
it is the "criterion of choice" in the FORCE BN SQDN Cco
study. In other words, relative worth

forms the final basis for defining the pre-
ference order among the COEA alternatives. 10,0

Relative Effectiveness

UTITAS COEA RESULTS

"Final UTTAS COEA results are obtained by
quantifying the ratios of relative effec-
tiveness, relative cost, and relative worth
for all possible combinations of alterna-
tives, MOE, and scenarios. Results for all
the combinations may be seen in the UTTAS -

COEA FINAL REPORT (Ref. 1).. Illustration

4, however, shows as representative exam-

bles, the results obtained for the offen- 1.0 -

sive scenario for the HOE; "Number of lis- = ‘Irr' : “"f:f‘T‘T=1E]
sions Completed™. According to the rela- 0.0 ﬁﬂ B |U B
tive worth comparison the UTTAS aircraft MINI-  ASLT CAV ANBL
is clearly the preferred alternative, FORCE BN SQDN Co
This conclusion, as it turns out, remains
true for the other KMOE as well and formed

Relative wWorth

the basis for the recommendation, made by
the UTTAS COEA Study Group, to initiate
full production of the UTTAS.
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ACFT
AMBL
ARTY
ASE
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B

EDE
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CRS VEL
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H

ID TIME
MAX RNG
MAN DIV OP

MEDEVAC
MMHE/FH

MOE

MSN

PRE-FLT

NAV AIDS

TRP

SEC DWN ACFT
12.7 mm API

2.3 mm HEI

GLOSSARY

Aircraft
Ambulance
Artillery

Aircraft Survivability
Equipment

Assault

B-214 COEA Alternative
Brigade

Battalion

Cavalry

Company

Cruise Velocity

Electronic Counter bMeasures

External Resupply
UH-1H COEA Alternative
Load Time

Maximum Range

Man Division Observation
Post

Medical Evacuation

Maintainance Man Hours
Per Flight Hour

lleasure of Effectiveness
Mission

Pre Flight Inspection
Navigational Aids

Troops (i.e., soldiers)
Secure Downed Aircraft

12.7 Millimeter Armor
Piercing Incendiary

23 Millimeter High Explo-
sive Incendiary
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BIBLIOGRAPHY

UTTAS COEA FINAL REPORT, Training And
Doctrine Command, Ft. Monroe, Va, 1977.

The Aircraft Reliability And Maintain-

ability Simulation, The Air Mobility
Research And Development Laboratory,
Ft, Bustis, Va, 1975

The Evaluation of Air Defense Engage-
ments Simulation, Army Haterial Systems
Analysis Agency, Aberdeen, Nd, 1974

Hardison, D., Army Cost And Operational
Effectiveness Analysis, Deputy Under-
Secretary of the Army for Operations
Research, Washington, DC, 1977

Cost And Operational Effectiveness
Handbook, Training And Doctrine
Command Panphlet 11-8, Ft. Monroe,
Va, 1973

Winter Simulation Conference 421



