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EXHUTIVE SUMARY

Within the past four years develspmental difficulties on ma-
jon systems acquisitien paegrame have focused national attention
on the managenent techniques utiliged by the armed senvices in
the procurement of new materiel, (oet overuns and cest grewth
experienced on lange militany procurements have been given wide
publicity, The Defense dollars of temorrow will be severely
Limited, and the criticiom of waeteful practices on military
procusment pasgaame dictates that the Awmy seek every avail-
able means of neducing the costs asseciated with weapens systems
acquisition while insuring that the requisite operatienal cape-
bility is maintained,
the Awmy's mateniel development community te alleviate discrepan-
cies that occurned on previous precunement programe, A mere
Llexible appaoach o weapons system definition has been adopted
in the Nateriel Need/Requined Operational (apability decumenta-
tion which replaces the mone aigid Qualitative Materiel Requirement
methodelogy. Revised criteria for the selection of Project Managers
and stabiligation of their duty tours has considenably strengthened
the decisionmaking process and provided continuity of management
on major acquisitien pregrame.

Tuo Anmy programe for development of aviation systems offer
excellent case examples of past deficiencies and the innovative
techniques that have been applied to improve the acquisition pao-
cess, These ane the (heyenne/Advanced Attack Helicopter and the
Heavy Lift Helicopter,

The (heyene helicopter development, contracted under the
"total pachage procurement” concept, une cancelled in 1972 and a
follow-on acquisition program was initiated for a more austere
lower nisk/lower cost systen entitled the Advanced Attack Helicopter,




Total program costs fon the (heyenne far exceeded thase oniginally
envisioned, and coupled with technical difficulties in the develop~
ment, forced eventual teamination of the program, The follow-on
effort for the Advanced Attack Helicopter has been initiated unden
the guidelines of 000DI 5000, 1 and the "design to cost” strategy.
assessment of all cost and technical riske prior to a favosable
production decision, -

The Heavy Lift Helicopter progeam une initiated duning the
turbulent transitional period when cost overruns and technical de-
Liciencies on milituny aoquisition progaams were making daily
headlines, As a resull, paogem fommat coincides with the mone
austere "{ly befone buy" philosophy initiated by Deputy Defense
Secretarny Packand in 1969. The developwent wns oniginally approved
as an Advanced Technology Paogeam to design, fabricate and prelimi=
nary test critionl HIH compoments in onder to verify technical
Lensibility and perfonmance acceptability prion to system develop-
ment, Success in the component program hae resulted in recent
approval of a prototype development which will test the technodogy
ch&vdﬁm{axwmmmo[
Lunds 2o a full scale effort, If the present xecoad of successful
progreds is maintained, production of limited quantities of the
HLA is anticipated for the 19761980 time frame,
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This otudy represents the views, conclusions and mecommenda~
tions of the author and does not mecessarily reflect the official

opinion of the Defense Systems Management School non the Deplnts
ment of Defense,




of var. (27:1-

The above definition cited in Awmy Regulation 705-5 in
1968 wme an entirely valid atatement of the Army's research and
development objectives until recent difficulties across a broad
apectrm of developmental programe basught into shanp foeus the
nealism that it is not possible in today’s national enviromment
2o provide U.S. Anmed Forces with an unending army of sephistis
cated weaporny regardless of cost. The Research Analysis (orp-
onation (RAC) concluded in a 4tudy conducted under Anmy contract
that a mone meaningful objective is to maximize the function of
incressed mission capability with the costs incurred in obtaining
a new item of military hardunre. (19:8) Thus, RA( obviously
incorponates the nealistic element of the budget into the defi-
nition, undersconing a mjon problem facing all militany managens
in today's era of austere funding and constrained budgets. Today
"wltimte objective” is 1o achieve a significant measure of new
weapons system performance at minimal dollar cost,

o o g el A
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we can afford so we can oun a lent num-
ber 2o maintain adan.ﬁm‘?lmdmthip
1o protect oun national intersets, 7

The above atatement issued by former Deputy Secnetany of
Defense Rush in 1972 focuses on the pressure for allocation of
the nation's limited flinancial wealth to solve aocial and enviror-
mental paoblems and simultaneous closer scruting and criticiem
by cognizant (ongressional commitiees and the nuws media on Zhe
size and disposition of the Defense dollar, (oet ovenruns and
et grouth experienced on large militany procunements such as
the (=5, the (heyenne helicopter, and mone recently the F-1% have
coot” uns an ununitten by-law during the heyday of the Vietnam con-
Llict, the team "design to cost” (and in fact, minimal cost) is now
an overriding consideration. The Defense dollans of tomomrow will
be severely limited, and the criticism of umateful practices on
available means of reducing the coats associated with weapons
systems acquisition uhile insuning that the requisite militasy
capability is mintained, The poblem facing today's acquisition
manager is particulonly peplexing since the diminishing size of
the anmed fonces and lower equipment densities nequire incrensed
enphasis on the technologionl superionity of combat materiel in
onder 1o nealige the cited objective of defeating all potential
enenies,

This study paper will concisely examine discrepancies of
thmwwwbanomaﬁcﬂq'd _?
process for mteriel nequirements {ommilation and management of |
ayatens acquisitions programs duning the transitional period of
the past four years. The (heyenne program will be discussed
with regard o past discrepancies and changes that have been
implemented under the nevised Advanced Attack Helicopter pro-
curement o improve the development cycle of this most important
weapon aysten in the Awmy fonce structure, The Heavy Lift

2




Helicopter program will be analyped for the impact of (D' pre-
sent "low nisk/ly before buy" policy on program fommt, Although
the thauet of this paper is oniented townnd-dhe development of
apply equally to smaller, lass esmplex Anmy progeame.
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CHPTER 11
IMBROVING THE ACQUIS ITION PROCESS

Genena!

The aesponeibility for formulating Army harduare requirements,
relating these nequirements to development of new weapons systems,
majon Lield agencies, These are the U.S. Anny (ombat Developments
Command ((A0) and the U.S. Awny Materiel (ommand (A(). (27:1-5)

The (A( function of primany significance to weapons sysien
acquisition is to deteamine how the Ammy of the future will be
equipped, (27: 1=6) To accomplish this function (I must provide
a definitive answer to the question What is aequired?” o respord
4o the threat or deficiency. Untid 1970 this wae done through
initiation of a materiel nequirements document entitled a Quali-
tative Materiel Development Objective (QM0) on a Qualitative
Materiel Requirement (AR). Today the PUOQR ayston has evolved
into a mone sireamlined and abbaeviated documentation process
crlled the Required Openational (apability (ROC). AU of these
documents are statements of the description and need for new items
o{WﬁanuﬁiﬁrﬁonbyUJ.ﬂw{omin&M

Subsequent to nequirement definition and Depantment of the
Awny approval, it becomes the responsibility of M Zo initiate
end manage the technioal development programe necessarny for trans=
lation of the wnitien document into eperational handware, (27:1-6)
Fumjpadydutudzﬁmdinawlm.lﬂwouwhd
unden the auspices of a single manager, the Project Manager (P,
who is appointed by the Secretary of the Awy. Management of low-
cost lower prionity progaame that do not meet 5000,1 thassholda is
generally aseigned to o preduct manager oa 1o @ functional element

4
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within ene of AN 's majon commodity commands,

Awny Project Management

The Awny, as well as the other services and industny, Aae ecog-
niged fon seme years the critical importance of intensive management
for major weapons eyctems acquisition programe, Preject management
was initiated by the Ammy on a large scale in 1962 uhen nine high
prionity development programe were assigned to Project Managens,
(9:27) The action uns precipitated by the difficulty in paoviding
horigontal coondination between the functionally oriented AN
commodity commands, the (U, and industry. PM's were authonized
to cut acaoss functional lines within AN and deal directly with
other conmodity commands, the "user” as represented by ([, and
with industrial contractons. The expansion of the mmber of pro-
ject menaged paograame since 1962 indicates the genenal success the
comcept has experienced in effecting adequate coondination and
management, Presently, there are 40 chartered P programe within
the Amny,

In a sense the Amy Project Manager seaves as both a commanden
and a staff officer, Within the limits imposed by his charter, he
4peahs and acts as the commander primarily respersible foa the
apecified systen development program, (23:4) He controls sigable
nesounces allocated to his project and is noamally assigned «
veationlly oniented onganigmtional siructune to assiat in the tech-
nical and management functions dictated by the charter. With se-
verr! exceptions, Project Managers are co-located with the cesmandes
for the aysten under development, (23:11) Fon example,- all Pasject
Managens for Anmy aviation syetem acquisition programe have their
offices co-located with the Awmy Aviation Systens (ommand (AVS(OM)
in 5%, louis, Missouri, The Project Managers concerned aepoat to

5




of the progaam, On sevesa! oconsions Project Managen neassignment
wae based on the individual's selection for atiendance to a senion
seavice school on other "career enhancing” duty position. (aneer
of the program. Unfortunately, these aeassignments often ceincided
ox occunned paion fo caitical management milestones of tha pasgaame,
ment of the Anmy's new criteria peamits future reassigrment of
h’wwaﬁhmo{wj‘a&m,ﬁa |
mwbﬂcm.mabwﬁuﬁdl ;
Scale Development into Productien. Since initiation ef these

have atabiliged considenably, [ 2%:Notes)

Refi 'o ( Do amentation

Achievement of flexibility is necessany in oader fo conduct
aysten trade-offs during the development eyele. The impontance
hao been siated nepeatedly in recent (50 guidance documents per~
faining do the acquisition of deferse weapons aystems, Mang of
:' overnuns and achedule delays because the inflexible and fimm ae-
E quirements described in QM0"s and QR's were established befone
f the systen could be adequately defined in design engineering on
; awailable 1o either the Project Manager or the contracter for per-
velopnent process, (onsequently, contractons were constently
not be met without considessble ceet incease ox 4chedule +lippage.
Deviations could be wnived only throuph a fommal reviaw precess

6
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nequiring participation by rumersus Goverrment agencias and
appeoval by the Depariment of the Awmy ox D00, The aeviaw pro~
cess in itsell caused considenable elippage in pregram contin~
uation and usually genenated stand-by costs charged to the Govern-
ment by the development contractor, Inevitably, the resultant
cost and schedule overmins on major programs became a focal peint
fon scnuting and criticiam by (ongress, and nesulted in leisen
quantitiss of new aystens at higher unit cset to the Awmy, (9:
34)

On 31 July 1969, Deputy Secretary Packard issued @ memonar-
process. (27:1-5) Te meet the objectives of #his policy adutement
E a joint (A(/AN( board une established, The- efforts of the boand

mw&dinaq’cdbno{%%/%domdnﬂouabvinﬂm-
ible and uresieldy, and initiation of o Materiel Need (M) (oncept
as the means o eliminate meat of the deficiencies of the QR/QNO
systen of nequirements formilation. The M provided development
objectives in the form of bands of perfommance uhich could be up~
dated as the program progressed from Validation theough Full Scale
Development into Production, (22:203) The siuted perfommance
_ goals were not aingle value nequirements, but ather a beunded |
; nange of acceptable parameter velues-that namrewed as technical
accomplishment uns verified through pastetype testing, Fon
exmple, the cuiise ainspeed nequirement for a new rotary~wing !
aircraft using the Materiel Need documentation une stated as the
nange "230 1o 270 knots" duning Validation, then further definitized
" 4o peshape "0 1o 250 knots" duning Full Scale Development ard a
Lian determination was made relevant fo what ums within the techni-
ol atate-of-the-art, This was a substantial impaovement over the
singulan value dictated by the R, e.g., "2%5 knets", at the outset
of concept fomulation, The Materiel Need decimentution, authoniz-
ing performance trade-offs within a specified nange, provided less
susceptibility 1o cest overmns and schedule slippages, and lowered

7




all requirements with the asspective commodity commardess,
Although the concept of Aany project management has been gener-
o improve the oveaall effectiveness of this management technique,
The actions focus puimarily on the critenia used for selection of
PM's and atabilization of key personnel within the program office.
Prion to 1971, criteria fon selection of a Project Managen
stated that the selectee possess a Bachelon of Science degree, be
a graduate of the (ommand and Genenal Staff (ollege (on equivelent),
and have demonstrated "perfonmance potential” for promotion o
"oenemal officen". Mo specilic mank wmo indicated as a Limm e~
quirement for major acquisition programs, ard in fact, mumerous
officens in the grade of lieutenant colonel were assigned to lead
Secretary of the Avmy chartesed progaames, Developmental difficul-
Lies occurred on rumerous programs because of the PM's inexperience
and relatively junion rank ~ the latter making it panticulanly
difficult to effectively coondinate with other commodidy cosmands
and the Awny Staff. In aesponse to the guidance of Deputy Defense
Secretary Packand’s of 1969-1971, the Awmy upgraded ite criteria
for Project Manager selection to include possession of a Master of
Science/Master of Ants degree, be a graduate of a senion service
school (Anmy War (ollege, I(AF, etc.), and be of militany nank not
dower than colonel (on liewtenant colonel-promotable). Presently,
meet major acquisition programe are managed by officers in the aank
of baigadien genenal, (17:Motes) However, it should be noted that
while the Ammy strongly suppents schooling of key pensonnel at the
D515, it does not nequine its newly chartered M's to have any pre
vious experience in systemes acquisition management, or for that
matter, any formal schooling prion to assumption of duty,
Although it will paobably never be possible fon hey military
pensonnel to nemin with their progaams for the entine development
cycle which for some systens exceeds ten years, PM's and other hey
personnel were often neassigned with insufficient aegand to the etatue

8
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the requirement for numerous Goveanment/contracton reviews.

A second majon paovisien of the M (oncept centered on the
principle of joint (A0/M( effont thuouphout the development cycle.
The QR process had stipulated ([ management during requirements
fommulation and AN management during handumne development, This
split nesponsibility often nesulted in AN receipt of validated
within prescribed cost and schedule thaesholds, AUl Materiel
Need documents were prepared and staffed as a joint effoat at the
outset of planning and continuing Hhrough the entine development
cpcle. The puinciple of joind: nasponaibilidy equired a go0d
wonking relationship acness the (A/ANC interface, particularly
with the "working level” managess within the P/ offices and thein
(IC counterparts. Two separate (N/ANC joint groups wene estab-
Lished - technionl area specialists (engineering or perfommance
oniented) and systems management specialiste (cost and schedile
oniented), In this manner it wne poasible for an appropriate
ayoten of checks and balances o be ewployed uwhich helped the
Paoject Manager insune that all considesations were acceunded for
during each incremental atep of the development cycle, (24:Notes)

In Auguet of 1972 the Ay funther refined its nequinements
deaumentation by replacing the Materiel Need fommat with the
Required Operational (apability (ROC) = Development Plan (0P)
Concept, (15:1-4) While retaining the essential and desinable
charnacteniotics of the M documentation, the RQ(/UP have stream-
Lined administrative stafling through consolidation of voluminous
documentation into two relatively concise volumes. The RO ae-
places six Validation Phase M doaments, while the Development
Plan is the single substitute for seven Full Scale Development
Phase plans used in the W concept, This latest refinement of
systens acquisition documentation should senve do neduce staffing
and decisionmaking lag time henigontally acrsss the developer-user

9




interface and veatically up the hiemrchial chain of command

Finally, it should be mentionad that the Awmy reonganizetion
o{lﬂjdamwmwwoﬁwww,‘d
rmd&mcmdﬂwarwﬁu? inginia,
However, hWMuM‘“M
change” and should net materially affect "usen” responsibilitias
in the Awmy systems acquisition process,
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Background

The (heyenne (AH-55) compound helicopter uwne designed and de-
veloped to provide the U.S. Awmy with an accurate and lethal direct
aerial Lire support system effective in all potential worldwide
hostile environments, At the Lime of progaam cancellation it wae
ayoten in the world, Utiliging a aigid aoton system, the aircraft
wns capable of cuiise airspeeds approximately /00K greater than
the currently opesational AH=1G Huey (obaa. It possessed the
unigue capability of maneuvering and engaging multiple targets
simultaneously through the use of a computerized fire control system
which incorporated loser nange linding, The (Cheyenne's anmament
included the TN air-to-ground missile eyetem and a high speed 30mm
cannon,  (20:1-2)

With all of these assets the A=56 development progaam ume
formally temminated in 1972, and a follow-or acquisition program
wne initiated for a more austere lower nisk/lower cost systen
entitled the Advanced Attack Helicopten (AH), The (heyenne wae
a victim of a combination of cirametances that provide a valid *.
ame example for verification of deficiencies in the fommer systens |
acquisition cycle. 1t should be noted that the (heyenne met the
objective standarde for a weapons systen cited in AR 7055, ise.,
it provided an aerial rotarny-wing aircmaft qualitatively superion
fo that of any potential enemy under all conditions of wan, However
the fotal paogram costs far exceeded those oniginally envisioned, i
ally fonced texmination of the paogram,

/"




(hapenne Program Difficultiss

The (heyenne wne prime contracted with the Lockheed Aeacspace
(oaponation under the Total Package Procunement (oncept (TPP), (9:
25) This concept, initiated by fommer Secaetary of Defense Nchamana,
nequined bidding eentractons to enter info a fixed price "package”
agreenent for the cost of development, testing and poduction of a
apecified nmber of aircraft at the onset of the development cycle.
In neality it requined the conteactor o accunately predict total
costs and perfommance chamacteristice related with development and
paodicction years before all of the costs were incurned and the
tests were conducted, [t also aequired the contaactorn to acouately
paedict development milestones for time ocheduling befone the finst
iten of test handunne had been paodicced. By 1972 the estimated unit |
cost of each aircaaft had escalated to in excess of $4 million - more |
than double the oniginal estimate, The program was also many monthe
behind achedule, (2%:Notes)

000 aeasoning on fotal package procurement in the esaly and :
mid-60"s wae that overall program costs for new weapons systems i
procurement could be reduced if a fLiamm price could be established
at the onset of development nather than in increwentnl units as
successive milestones were passed, However, in the case of the
(heyenne, TPP generated huge coot overruns because Lookheed could
not acauately predict the advense effects of an inflationany wage
spiral (dictated in part by the Vietnam conflict) and increased
material wets, In their enthusiaem to wing a big militany con-
advances related £o rigid rotorn technology were within the state- :
of-the-art when in fact they were not, Mo limited scope test-bed
prograom was required of the condtractor to verify technical capa-
bilities included in the QR, It wns not until the (heyenne uas
design of the system became apparent fo the contractor and the

/12




Goverment, Resolution of serious notor instabilities caused ru-
merous schedule extensions and the application of costly engineering
Lixes, Fon its pant, the Awmy, in its ungency o obinin a new rotary
uinpmidpbt{oufoaupiddcpbwdbwm accepted coot
and technical estimates with insufficient critical examination. (20:
57)

The original QR fox the AH=56 contained very detailed and ai-
ﬂbmﬂﬁonm&#{uoptbmawhbdﬂwtboﬁ-
Maa&?n}cdh*bmthadwmpm&dad-
opment peo cess, Single value nequirements were established for cauise
perfoamance parameters, (20:3) When ensueing aerodynamic instabil-
ities Limited the performance of the (heyenne's main aoton and the
engine did not quite develop the predicied powes, theae wns no mech-
anism authonizing the conduct of technical trade~offs, That is,
there uns no capability do meet the mone flexible bounded aange :
of the Amny guidance documents, Mumerous special Goverrmenit-contract-
on reviewo generated additional time delays, themselves adding to
of eventual cancellation

A serious problem with management continuity developed in the
Paoject Manager Office, Between 1965 (the year of initial chantering)
and 1972, the paogaam office served under the direction of five
different Project Managers. Obviously the resultant managenial
turbulence created an unfavorable impact on the program, Re- .
w@mto[oawlo{thhﬂ'ambudapnmdmbm
considerations of the officer, ire., the need o cbtuin caedit for
Noombat time" in Vietnam or to attend senion seavice schooling,
Progaam continuity was only a secondary consideration, Two of the
eanly PM's were Liewterant colonels who had no previous experience
in systems acquisition, One of these individuale une neplaced when l

/3




it became obvious to the Ammy hieranchy that his inexperience and
relatively junion nank made it extromely diffioult for him to ne-
solve the mtrix of problems associated with the (heyenne develop~
ment, (22:4) 1t should be noted that the recently assigned
Project Manager, in the mank of brigadien genenal, is experienced
in RED management and is expected o be stabilized with the
avnent AN progaam for an adequate period of time,

Restructured Advanced Attack Helicopter Program

The preceding discussion uns critical of the AH=5 progaam,
and it is nelevant fo point out that improvements have been ini-
Liated within the A program ubich will alleviate many of the
encountered difficulties, The new development, initiated under
the guidelines of DOWI 5000, 1, will be based ipon reimbursable
contracting with heavy incentivizing of costs during the Valida-
zion and Full Scale Development Phases, The entine program falls
within the cunrently popular "design o cost” atrategy for the
acquisition of new weapons systems, The Request fon Proposals,
which wne isoued to indusiry in the late fall of 1972, enjoined
all bidders £o design the Advanced Attack Helicopter fo a coat
nange of 81,4 million and 81,6 million flyauay cost pex unit (bare
aircraft as it leaves factony). A total life cycle cost ceiling
of $3.2 million (conetant FY 73 dollans) has been established
for each aircratt, (15:1%)

Performance charactenistics fon the A have been considenably
neduced from those specilied in the A=5%5 program, The new eye~
Zem will have less endunance, speed, and navigation and awtomatic
weapons acawmcy, Rigid aotor technology will not be incoaponated
in the design since it still nemaine an area of inondinate technical
single value nequinements, pemmitting contractor ard Goverrment
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trade-off of performance %o coincide with cost and schedule
objectives, The (PAF contract will contain specific provisions
for Project Manager participation and control over the counse
and direction of the total progaam. (24:Notes)

The Sounce Selection fvaluation Board convened in 5%, Louis,
Mo. in Febmmny 1973 4o evaluate proposals from fLive paime con-
tractons. (ontracton response %o the RFP wene to include provi-
sione for AY commonality inteafaces with the Utility Tactical
Tmansport Aircraft Syatem (UTTAS), another system acquisition
program that hae been appraved for protoiype development, S.ince
the A is of the same relative sige, utiligation of common dyna-
mic components (engine, tmanemission, drive shalts, ete.) should
considerably neduce developmental nisk and provide for betten
cost estimating, 1% is probable that one of the tuwo winness on
the UTTAS competition (Boeing on Sikonsky) would construct one
of the Lly~off prototypes aince it will have developmental ex-
pertise with the dynamic components. However, the overall compe-
2ition will be subdivided between the basic airframe and the
midsion sub-systems, i.e., navigation, Lire control and weapons.
(ontractual paovisions will allow matching the best airframe
proposals with the most promising sub-system concepts duning the
Llpofl competition. (15:14%)

The syotems engineering management plan for the A will
eatablish Anmy "on site” engineering groupe at contractor plants
to function as the focal points for technical infoamation and
data exchange between the government and the contractor. The
plan identifies organigntional and interface relationships be-
tween the many Anmy technical agencies who have delegated responsi-
bilities fon the AY program, [t authoriges a standing committee
chained by the Pavject Manager's technical directon and ataffed
with senion engineers from the various AN commodity commande,
The committee will meet as requined %o aespord quickly on tech-
nical problems. The intended result is a systemo engineering
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onganigation capable of channeling the technical inpube of all
elements mone effectively than had occurned on the (heyenne pro-
gram and buinging them 4o bear on potential developmental diffi-
cultios with minimm duplication and lost time. (20:5)

I{ the developmental program is successful and maintaine
the planned schedule, the firat production aircraft is expected
o be lielded in mid=1978. Total planned production is in the
nange of 450-500 aircraft, stretching over a five year period.
The A¥, Like the predecesson (heyenne, is the top prioaity acquis
aition program within the Department of the Ammy, It ia caitical
2o the Ay that the improvements inoorponated in the AN devel-
opment will aesult in a successful program leading to production
of the world's most advanced rotany wing aircraft weapon system.




(HAFTR IV

HAW LIFT KELICOPTER

Background

Another mjor new Ammy aviation syetem on the development
horizon ie the Heavy Lift Helicopter (HIK). Amwny intersst in an
HUH dates back nearly twenty yeans to the mid=50"s when studies
indicated the feasibility of building a helicoptea capable of Lift-
ing payloads nanging faom 8 %o 16 tone, 3.ikonsky Aircaaft Divi-
sion of United Aircraft (orponation built a 10-2on paylead heli-
copter at this time, the (f=54, which the Awmy subsequently pao-
Vietnam, (10:1-%)

In 1963-64, the Ammy Aviation Materiel Labonatonies at Fout
Custia, Vinginia completed a preliminany design study uhich estab-
Lished the feasibility of building an HLA in the 20 £o 30 fon pay-
doad nange. Impetus tounnd development of such an aircaaft wae pro-
vided not only by the success of the (H-54 in Southeast Asia, but
also by the Soviet Union's intaoduction of the Mil=(2 (Homer) in
the late 1960, The Mil=12, which has a (9=ton payload capacity,
demonsitrated that engineering problems associated with scaling te
dange rotor eyetems and dynamic components une within the technical
sinte-of-the-art, After (ongress exprsssed an intersst in an HIH
that would satisfy both Ammy and Mavy regquinements, DD eppreved
a progaam in September, (970 which apecified joint development of
an HIH design oniented to satisfying the needs of each sewvice, (17:
Notes) The paoposed HIH would be used to conduct aimmsbile opeas-
Lions, delivery of containenizped and palletiped suppliss, lsading
and unloading of containeashipe faom off~ehore locations, and
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{2s payload mange would substantially exceed the curnent capability
of opesational Face World helicoptens. (26:1)

Advanced Technology (omponents Paogaam

The program uas initially appaoved as an Advanced Technology
(omponents Paogaam (AI() o design, fabaicate and preliminany teet
cnitiocal HIA components in onder o verify technionl feaeibility
and performance acceptability before system development, Selection
of this counse of action was in consonance with Deputy Secretany
Packand's guidance to clearly establish the level of technionl nisk
involved puion to longe scale commitiment of funds to weapons acg~
uisition programs, The Request for Quetation fon the AT( wne iseued
to industry in November 1970, (2/:1) I included features nequir-
ing competitive handunre demonsiration as a means of insuring that
contracton feasibility stulies were sound, that the syetem could
be reasonably well defined, and that coet proposals were credible.

The oniginal Awny intent wae o fund e on more contractons
2o build and test critical components of an HIA system. However,
after reviewing the five proposals submitted by the helicopter in-
dustry, the development of the components wne assessed o have a
dower aisk than onigirally thought, 00D opted not to proceed with
a competitive technology progaam on the basis that its $100 million
cost could not be justified to (ongrese. In FY 72, (ongress eppuo-
priated funde fon the Ammy (as lead service) o proceed sole sounce
with Boeing Vertol o develop and test the high aisk components
of a proposed multi~service tandem notor HIA, (16:2)

In June 1971 the Awmy aunnded a cost-plus-awurnd-fee contract
20 Boeing Veatol fon 867 million with the following specific

objectives: (10:10)
a. DJemonstrate component technology to aeduce development
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b, Seaume a coet data base adequote to assure that coot esti-
mates using that data base are credible and acceptable,

¢ Provide the government with improved technology and reduced
niak for progaam definition for lange payload helicopters,

de M&Woﬂmmmﬂww.

The ATC progaam involves technical investigation and paoto-
Zype constauction of twenty selected components, Typical of the
component uoak packages is the roton propulsion aystem development,
1t is anticipated based on projected payload that the gross weight
of the HLA will approximate 120,000 lhe., mone than 24 times that
of the (H=-5%. Hence, the specifications for noton blade design
are much mone stringent particulanly in stiffness and sige than
blades used on today's operational helicopters, At the onset
of the AI( program Boeing engineens felt that utiligation of
boron and graphite composite materials offered the best design
solution because of superion stiffness qualities and lighter
weight, However it une subsequently detexmined that each blade
would nequire almost 1000 man-hours 2o paoduce and consume 200 lba,
of very expensive graphite in the mnufactune, The composite
matenials would necessitate a complex blade root end for structunal
integritly upon mating o the noton hub, Within the past year
extensive redesign and testing wns pursued that led to constauction
of a much less expensive and simplen blode, (ostly graphite (875
pulb./mnphcdméﬁambimﬁono{ﬁﬁm@fﬂpulb./
and titanium-nickel alloy, Marhouns 2o produce were decreased by
the new design will aleo possess substantiolly improved auggedness
and wear characteristics. (17:Notes)

A contractor data package has been prepared for each of the
twenty items to include component description, a discussion of
evalumation factons, assessment of the impact of iten weight and
other chamacteristics on other sub~systems, and a monitoring chart
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depicting technical and design variations in teams of thein impact
on gaoss weight, Revisions o these data packages ane submitied
quartenly o the Aumy Program Manager at the U.S. Awmy Aviation
Syatens (ommand (AVS(ON). In addition, Boeing submite monthly
gress on each AI( project. Technical accomplishments are measuned
in teams of teet results, daawing neleases, status of on-going
contracton conducts bi-weekly program reviews which Goveanment
pensonnel may attend ae obsewvers. (10:27-)

A formal Goverrment review of the Al Program is held quae-
tealy at Boeing Veatol, At this meeting attended by Ammy and
Mavy representatives, the contractor presents the technical
accomplishments of each AI([ project fon the internim period, He
also presents an ovewview of each project including reasons for
cost, schedule and technical perfommance variances and coarective
actions initiated, The minutes of these meetings are subsequentiy
fommnded to z'e HIH PN for approval, (10: )

As of mid-Apaild 1973, the AT( Program uns 55% complete and
1.6 weehs behind the schedule appaoved at program inception. AU
taohe are scheduled for completion by mid~1974 The contractor is
predicting no cost ovemun and eatisfactony accomplishment of all
technionl objectives and projects. The HLA P neponted at the
mid-Apnil 1973 brieling o the (G, U.S. Army Mateniel (ommand that
0.8 of the incremental aunrd fee potential o date had been
eawned by Boeing Vertol, The (PAF contractunl provisions vary
from a base of F 2o a maximm of . Minimal satisfactony pec~
formance earns only the base fee. Thus, the contractorn is pue-
sently collecting over 6% fee, indieating execellent technical
progress, (17:Nottes)

Pn% fagg

In November of 1972, Deputy Defense Secretary Packand
2




approved initiation of the AN Prototype Paogram, and & parallel
engine development effort, (26:2) The puspose of the somawhat
austene program is fo test the technology gains achieved in the
AT( effoat in an envirorment which will give O0) the opportunity
to emmine the flight behavior of an HIA at least commiiment of
funds, The paototype engine program will provide the base for
potential follow-on low risk development and qualification of the
engine, 000 decision to proceed into prototype Llight test was
based upon the generally satisfactony progress experienced on
the AT( Program, (26:2,5)

In Jaruany 1973, Boeing Veatol and the Allison Division of
Genenal Motons (orponation were auanded contracts forn the respec-
Live prototype HIH and engine developments.. Additional funding
in the amount of $70.6 million was authorized fon this joint effort,
It is presently intended that Boeing will build and {ly one proto-
iype duning the Validation Phase. Finat flight test is planned
for the period June-December 1975, with ISAR( ll, the decision
point for entering Full Scale Development, scheduled fon Febauary
1976, 1f program go-ahead isa approved at that milestone, the
current plan is #o construct and flight test four additional
prototype HIH duning F30 which would commence during the 3ad
quarter of FY 76 and continue through FY 1980, Production initi-
ation, assuming successful F30, is planned for P 1981, (16:1,2)

Technionl performance requinements for protoiype test have
been atated in tewms of performance bands to allow maximum trade-
off againet cost and schedule during the development, The
primary performance bands are shoun below along with the tanget
valuss specified in the amerded Development (oncept Paper and
the Material Need document. (26:3)

Requirement Tanget Band
% pe S x5 i
@ 95°F) y
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Reguirement Tanget Band
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Catimates of Full Sarle Development costs and peduction unit
Hymay costs will be based upon data from the initial protetype
program, This data will not be available until the end of I 1975.
However, a tentative "design-to-coet” goal of 85.9 million per
aircraft has been established based upon a Zotal procurement foa all
sexvices of 290 helicoptens, The design-to~cost goal will be
measured in conedant FY 1973 doddars. (16:2)

The Development (oncept Paper reflects a planned total 00D
production of 233 helicoptens. Recent infoamal estimates indicate
that the eventual production buy may be much lower than that figune,
perhaps as low as 100 aircmaft. The Project Manager, based upon
necent guidance faom the (G, USAN, is preparing reviced preliminany
coat estimates agninet this lower fLigune. (17:Motes)

Anmy and_ Navy HLH Programe

Carly in 1970, priorn to D approval of AT( Program go-ahead,
a joint Ammy-favy working comitiee une fommed to study the feasi-
bility of developing a single HIA that would satiefy the requirements
of both sewvices, The Awmy oniginally desired an HIH with @ 25 ton
Lift capability 4o insune that essential logistic mission of Lifting
the atandand Mil-Van container would not be compromised, The Aavy
requiremert uno for a payload of I8 tons, but under diffenent mission
conditions, In reality, the Amy N with a 25 ton Lift capability
would be almost twice the sige of the favy proposal, The committee
concluded that a compaomise 22,5 ton HIA would meet minimem Awnmy
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needs but would not be fully compatible with the shipboand
nequirements of the Mavy. (10:8) It was projected that an
LA with this payload capacity would deny its use on sewice
fonce, amphibious assault and landing platfomn dock ships because
of its aize, Nevertheless, in view of (ongressional interest
in a single HUA that would satiefy the purposes of each seavice,
D00 opted to approve the program as a joint development, cowmenc-
ing with the investigation of caitical components, Navy aebuttal
a{ﬂtudewbnwwuucmc,&dwddﬂumpaub,&mﬂc
Live bidding contractons were evaluated in the spuing of 197/,
(10:12) The Sounce Selection Advisony (ouncil concluded that
none of the proposed designs were compatible 1o Navy needs at
the specified 22,5 on payload.

The decision to proceed with only one HIH was modified by
@0 in May 1971, concwnent with AT( contract aupad, The Army
wno instructed to proceed with the development of the Joint on
D00 HLA o satisly the land based HIA missions of all services,
and the Navy uas o proceed o develop the (H-53 (payload 16
bu}toaaﬂd{yﬁz&vywwbn. The 000 decision
bau&oupmaddéﬁamlmmbubmﬁemmo{wn-
siderable (ongressional criticiem, but in the FY 73 budget
approval of the concept ums granited, and funds for beth the
HIH and the (H=53 programe were provided.
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CHAPTER V

(NS 10h5

" The basic objective of Ammy acquisition strategy is to ob-
tain both adequate quality and sufficient nmbers of new weapons
syetens at affordable prices in today's envirorment of austere
defense funding. Unlass both the coet and the perfoamance vari-
ables of acquisition can be optimized, the Ammy may well find
iteell confronted with a serivus capability shoatfall in weaponny
when compared with future systems of potential enemies, Design
to~cost will continue as an overriding considesation for all

major development progaams for the forseeable future because

of the incrensed pressure for greater allocation of the naticn's
resounces to solve social and envirormental problems, and a
cornesponding pressune to neduce defense expenditunss, AU
reasonable actions should be taken fo insure that the basic
tenets of cuwrent sirategy are understood and applied whenever
appropriate thaoughout the development cycle on all Ammy acquisi=
Lion programe, (oetly excesses in optimizing the perfommance
vaniable alone my lead to program cancellations if not com-
pletely justifiod.

improved its acquisition processes io meet today's atringent de-
mands for improved perfommance at minimal costs, Revisions to
fommer nequinements documentation have provided Project Managens
with greaten flexibility during the development to conduct

essential cost/techniocnl trade-offs within established thassholds.

Improvement in coondination across the (DA user~developen
interface has strengthened nequinements definition and provided
fon mone nealistic assessments of the rishs associated with ex-
tending the state-of-the-art on new developmental programe,
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The quality of acquisition management has been improved through
upgrading of selection criteria for Project Managers and otabili=
gation of duty touns 4o coincide with completion of caitical
program milestones, However, the criteria could be further im-
paoved by nequiring Pl-designates to have demonstrated acquisi-
_%ion management profliciency in a previous assignment,

"e The (heyenne helicopter program une the victim of the ill-
fated total package procurement concept, This method of contract-
ing did not provide the Ammy with sufficient visibility or
program control fon effective comrection of the technical and
cost overaun problems encountered in a program of such complexity.
The inflexible QR perfommance specifications compounded the
managerial difficulties and imposed schedule slippage through the
absence of any trade-off mechanism other than lengthy Goverment-
contractor formal reviews. The ongoing development for an Advanced
Attack Helicopter is based upon lower technical and cost risk, and
should provide a capable new aerial weapons platfomn for close
cuppont of Army ground forces. The AU program embodies the
acquisition principles delineated in 0000I 5000, 1,

The Heavy Lift Helicopter program incorporates sevemal inno-
vative techniques designed to decrease coot and technologioal nisks.
Initiation of a pre~development Advanced Technology (omponent pro-
gram hao subatantially reduced technical nisk while providing
credible st information upon uhich o base the follow-on effort.
The succeas of the components program has resulted in approval
for a Limited prototype {light test program o verify that the
technology io indeed in hand priox 1o commitment o paoduction,
The HIH program seaves as a classic example of the "Lly befone
buy" concept of system acquisition,
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