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EXECUTIVE SUMMARY

The purpose of this study project was to provide some insight to the

author as to how the XM-l Main Battle Tank Project Office organized ,

planned , and executed DT/OTI , from the Conceptual phase through the

Validation phase.

The goal of the project was for the author to become familiar with

test doctrine, test organizations , and tools and techniques available to

project personnel in developing and executing developmental and operational

test plans.

The report looks at what actions were necessary in order to formulate

the various test plans, and how these plans were executed . It begins with

how the XM-l PMO organized for test, and then takes the reader through

the evolution of XM-1 test plans , their execution , and provides a l imi ted

analysis regarding some problems that were encountered during plan

execution CDT/OTt).
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I. INTRODUCTION

Background

On 14 December 1971, the Congress directed the termination of the

XM-803 Tank Development program. Fiscal Year 1972 RDT&E funds in the

amount of $20 million were made available for their termination. Congress

also appropriated $20 million for a new Army tank prototype program. On

20 January 1972, the Vice—Chief of Staff of the Army assigned responsibility

for development of a materiel need (MN) phase of a new Main Battle Tank

(MET) Development Program . The primary responsibility for the formulation

of the effort was assigned to the Commanding General, Combat Developments

Command (now Training and Doctrine Command - TRADOC). A special MET Task

Force was established in early February 1972 to develop a requirement for a

MET by 1 August 1972. In April 1972, the MET Task Force was directed to

complete a Concept Formulation Package for the MET no later than 1 August

1972. ifl meeting this requirement, a Joint Working Croup was established

and prepared a Coordinated Test Program (CT?) f irst draft  for inclusion in

the August 1972 Concept Formulation Package . The Development Concept

Paper (now Decision Coordinating Paper) (DCP) for the X!4-1 Tank system

was approved on 18 January 1973 and the Reques t for Proposal (HF?) was

released on 25 January 1973. Contracts for the Validation phase of the

program were signed with General Motors Corporation and Chrysler Corporation

on 29 June 1973.

~
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Materiel Description

The XM—l is a fully—tracked , low profile, land combat assault weapons

system possessing armor—protected firepower and a high degree of maneuver-

ability and tactical agility. Operated by a crew of four, the XM-l will

mount a large caliber main gun and complementary armament systems to pro-

vide a capability to defeat a variety of battlefield targets. To achieve

ballistic protection, the XM-l will utilize the most efficient combination

of armor materials and design to provide the maximum protection against

both kinetic and chemical energy projectiles. The XM—l will have the

owing characteristics:

Gross Weight 49-58 tons
Maximum Speed 40-50 MPH
Acceleration , 0-20 MPH 6-9 seconds
Cruising Range 275—325 miles
System Reliabi l i ty 320 + MMBF

Purpose of Study

The purpose of this study project was to provide the author with some

insight as to how the XM-1 Main Battle Tank Project Office (XM-l PMO) orga-

nized , planned , and executed DT/OTI, from the Conceptual phase through the

Validation phase.

Scope of Study

This study report includes only that portion of test and evaluation

that deals with organizing, planning , and execution of XN-1 DT , J T I  f rc-:,~

Concept through Validation. The study begins with how the XM-l Pt1O and

—2—
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the Operational Test and Evaluation Agency (OTEA ) organized for DT/OTI ,

and then takes the reader through the evolution of test plans, their exe-

cution, and provides a limited analysis of problem areas.

I
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II. TEST REQUIREMENTS and XM-l TEST ORGANIZATION S

Test Requirements -

Department of Defense requires test and evaluation be commenced as

early as possible and conducted throughout the system acquisition process

as necessary to assist in progressively reduci ng acquisition risks and in

assessing military worth. To insure that this is accomplished , two types

of tests are conducted ; Development tests (DT ) and Operational tests ( C i ) .

DT are those tests conducted during the Validation , Full-Scale Development,

and Production phases of the acquisition cycle to demonstrate that the

engineering design and development process is complete , risks have been

minimized , and that the system meets specifications. DT are conducted by

the Materiel Developer. OT are conducted during the same phases as DT and

are designed to provide independent estimates of military utility , opera-

tional effectiveness , and suitability. OT also provides information on

organization , personnel requirements, doctrir.e and tactics. Conduct of OT

is the responsibility of the Operational Test and Evaluation Agency (OTEA)

in coordination with the Materiel Developer. Figure 1 depicts testing

requirements as a system or item moves through the acquisition cycle.

XM—l Organization for Test

When the XM—l PMO was first es~tablished , oni one person was assiancd

to the Test Nanagement Branch (Figure 2). This peraon had been involved in

the joint planning which had begun in the summer of 1972. Most test plan-

fling was accomp1ish&~d at this tine through the establishment of in—house

—4—
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“ad hoc” working groups and joint working groups which included outside

personnel from the test community , user , trainer , and logistician. As the

need for greater coordination and test planning became necessary , the XM-l’s

test personnel strength increased proportionately with the workload until,

in mid—1976, it reached its present strength (Figur e 3) . The present Test

Branch is manned to a level that should enable the program to progress

through the remaining development phases without assignment of additional

person~e1 provided that the pi ..nned program schedule is not accelerated

significantly (Figure 4).

OTEA Organization for XM-]. OTT

OTEA had the responsibility for planning, organizing and conducting

XM—l OTI. OTEA ’s OTI plan s for the XM-l called for the organ iza tion shown

in Figure 5. Personnel assigned to this organization came from variou

commands in the Army structure oi a temporary basis, plus assets from

OTEA. The Test Directorate shown was organized at Aberdeen Proving Grour...Is ,

Maryland , on or about 5 January 1976, since DT/OTI were to be integratE d to

the maximum extent practicable. This Test Directorate consisted of

14 Off icers, 13 enlisted men , and two civilians.
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III. EVOLUTION of TEST PLANS

Coordinated Test Program (CTP)

Definition: “The CTP is fundamentally a managemen t document
used for identifying required testing, test personnel and orga-
nization, materiel , facili t ies, troop support , logistics support ,
and funds for implementing test programs . Its preparation ,
coordination , distribution , and updating are the responsibility
of the materiel developer , the operational tester , the trainer ,
the comba t developer , and the logistician. The CTP is used to

- plan , coordina te , and in tegra te the scheduling of all tests for
an item or system. It contains all DT and CT and any other

• testing required ; as such , it provides a complete testing per-
specti ve permitting tailoring of DT and OT. The CTP identifies
the cri tical issues to be examined through tes ting and the
planned testing to resol ve these issues . All  f e a t u r e s  of  the
CTP will require updat ing,  par t icular ly  in preparation for a
decision review. An updated CTP requires the same coordination,
concurrences , and review as stated above .” (A~~~ ’ Regulation
70—20, 29 .4ugust 1975)

During concept formula tion , a joi nt wor ki ng group was established to

determine the critical issues that had to be resolved as the XM—1 pro-

gressed through the DT and OT test phases. To insure that correct issues

were ident i f ied, the joint  working group established “ strawman ” Cri t ical

issues and sent these to the combat developer , OTEA , user , trainer, and

logistician for review and comment. As recommendations came in , the

draft CTP was updated to reflect those recommended issues that could be

addressed early in the acquisition cycle. A second draft CTP was formu-

lated and was again sent to all parties jr-i the test community for review

and comment. The second d r a f t  w~ - ii~ 1~ ted as the la tes t  round of recom—

mended changes were received. The test criteria were then established

through j o in t  meet ings  of the test community , user , t r a ine r , and othe r

— 1 1-.
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interested parties. Once this was accomplished , the draft CTP was updated

again. The new draft CTP was then incorporated in the Concept Formulation

Package for support of the Defense Systems Acquisition Review Council I

(DSARC I) milestone. After DSARC I review, the CTP was updated and neces-

sary changes coordina ted with the test communi ty, at which time the new

draft bec.jne the “final” CTP.1 The test criteria were then incorporated

into the Request for Proposal (RFP) for the Validation Phase of the XM-l

acquisition , and the CTP was incorporated in to and became Section IV , to

Volume I , of the XM-l Development Plan.

As changes were required during the Validation phase , the changes were

coordinated with the test commun ity and contractors an d were incorporated

into the CTP. Copies of the “final” CTP were furnished to agencies !

commands and contractors concerned. The “ f i n a l ”  CTP contained the Test

Design Plans , Outline Test Plans , and other necessary test plans and i r fc~r-

matio’-i . (See Figure 6 for an idea of what a CTP should con ta in .)

The fo l lowing  is a pa r t i a l  overview extracted from the XM-l DTI portion

of the CTP prior to its scheduled update in 1975. This overview addresses

the methodology to be used d u r i n g  DTI . The overview is included to gi~’e

the reader some idea of how much de ta i l  is contained in some test plans.

1 Even though the CTP at th is  point  is consi dered to be a f i n a l  CTP , i t
is subject to revis ion ~s the program progresses .

— 1 2 —
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“The critical technical issues and sub-issues to be
resolved during DTI are detailed in paragraph 1.0.3.1. The
methodology by which development testing will answer these
issues and demonstrate that validation phase requirements
have been satisfied will be structured in part in the form
of an ‘evaluation tree.’ The evaluation tree model is a
block diagram used to logically identify the relationships
of the various characteristics that are considered necessary
to test and evaluate before a system is accepted by the Army.
It relates what TECOM has called measures of effectiveness
(MOE), objectives , essential elements of analysis and data

- 
elements that are used in test evaluations . Measures of
effectiveness are usually few in number and broad in scope .
Performance , safety, etc., are examples of appropriate MOEs .
The objectives represent a qualitative sub—division of an
MOE which , if met, contributes to the achievement of a spec if i c
MOE . The essential elements of analysis are those specific
questions or critical issues which must be resolved to pro-
perly support the accomplishment of an objective . The lowest
level of the tree model is the data element, which is the
actual quantitative data to be acquired through testing and
evaluation . In the case of DTI , the MOEs , objectives, and
essential elements of analysis have been tentatively identified .”

Independent Evaluation Plans (lE T s)

The XM-1 PMO had the responsibility for formulating the DT IEP. This

was accomplished through a series of coordination meetings held with the

DT testing community , which includes the Test and Evaluation Command (TECOM) ,

and the Army Materiel  Systems Analysis  Agency (AMSAA) . Issues for testing ,

identification of data sources , test descr iptions , scheduling , and the

approach to evaluation and reporting were addressed . Details as to re-

sponsibility for evaluation of the XM-l ’ s technical e f fec t iveness  were

agreed on —— subject to revision -- and then the DT IEP was f ir .a 1ized~ as

the P140’s internal master plan for evaluation.

—14— 
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OTEA followed a path similar to that of the XM-2. P140 in formulating

their IEP Master Plan. Throughout the IEP formulation , an iterative

process similar to
• that used in CTP formulation was used. IEPs are the

basis for formulation of Test Design Plans (TDPs).

Test Design Plans (TDPs)

Definition: A f ormal document approved by the test organi-
zation which sta tes the ci rcumstances under which a test is
executed , the data required from the test, and the means of
analyzing test data.

Once IEPs were f inalized, both the XM-l PMO and OTEA began their formu-

lation of TDPs. Draft TDPs were produced and copies were sent to the

testing commun ity for comment. In the case of the DTI TDP, copies were

sent to AMSAA and TECON in addition to the Combat developer , tra iner , and

logistician . Recommendations received from these agencies were analyzed

and those recoitimendations that had merit were incorporated into the final

TDP. OTEA ’s draft TDP took a similar coordination path but also includud

the operational tester , the Armor and Engineer Board located at Fort Knox ,

~entucky. Once final DT and OT TDPs were formulated , they were sent to

the respective testers - Armor and Eng ineer Beard for OTI , and the Test

and Evaluation Command for DTI - to be used as a basis for devclopin7

follow-on test plans. TDPs were released to the field agencies in the

f a l l  of 1974. ~T/~ TI was scheduled to commence in earl y February lY’

(Figure 7).

- 
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Outline Test Plans (cYrPs)

Definition: The formal document which contains appropri-
ate administrative information ; the test purpose , objective ,
scope, and tactical context; resource requirements; and cost
estimates .

OTP5 were coordinated during coordination and review of the various

draft CTPs. Therefore, OTPs were formulated with the “final” CTP. These

OTPs identified specific requirements for resources (men, materiel , time ,

- 
and space), set the scope for DT/OTI tests, and provided administrative

data on test reporting and support. Once completed , these OTPs were in--

cluded in the XM-l’s CTP. Copies of the XM-l’s OTPs are included at

Appendixes B and C. These plans were included to give the reader an idea

of what OTPs contain. (See Figure 8 for an idea of how plans were

sequenced).

Detailed Test Plans (DTPs )

Defi n ition: A set of  explici t instructions for directing
every phase of the test , pa r t i cu l a r ly  test control and data
collection and analysis.

TECOM formulated the drift DTI DTP and sent it to the XM—l PMO in

February of 1975. The PMO in turn sent copies out to the test community

and prototype contractors for review and comment. Uben the comments were

received regarding the draft DTP , a series of meetings was held in order

to iron out tes t community differences before publication of th~ ‘final

DTI DTP . The OTT DTP was Fn r~nula~ ’-d , coor inated , and pubic-shed by 0:O-\

in conjunction with the Armor and Engineer Board .

2 Ti~e schedule set for accomplishing coordination , review , and pub li.-ation
of  tes t  p l a n s  ‘-~-~s not c-.llo:.-ed to s l i p .  ‘j; c -~ P .’! c-cj d~ i t  ~:l.c-~~: th c-it a s l :c-
in g e t t i nq  the PT/ OTI  p~~ ns app r oved w,c-ci]d havc~ .~n .idv~ r~e im:’-,ct or~ Lh-~overal l  schedul e  of  the ‘C~-l p r o 7e~ t .  ~his ernp h.~s i s  ~.55istea in keevin.i
the X’!-~ on tim -i to DT/07 .
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~~~~ if ic Requirements of DT/OTI Plans

Engineering Desi gn Tests  (E D T s ) .  Engineer design tests are
those tests conducted by or under the control of the materiel
developer to determine achieveability of technical characte-
ristics , to provide data for refining and ruggedizing hardware
conf igura t ions , to eliminate design risks or to determine their
manageability, and to provide for evolution of the design and

- verification of design changes .

ED-Te would ic-u accomplished at the contractor ’ s facil i ties — General

Motors and Chrysler — to the maximum extent practicable . These tests were

to be monitored by the PMO with assistance from TECOM. The objective of

these tests was maximum use of cont ractor test data when such tests were

conducted in accordance with the procedures contained in the DTI test plan.

The monitorship progran was set up to follow the below schedule ,

CHRYSLER 7 J u ly  1975 - 28 October 1975

GENERA L MOTORS 9 J u l y  1975 - 9 January 1976

r Po- cnari - - n T ~ sting (CT). Comparison testing is side-by-side
~ c- t~~ new system and the system it will rep lace under

the same test condi tions , to ascertain the degree of improve-
ments the new system has over the o 3  sys:- .•n.

It was planned that two M60ME3 combat tanks would be used ~Tor ccc-

parison purposes. The objective of the comparison tests was to ascertain

the degree of improvement of the XN—l candidates over the M6OA1E3 in the

areas of 1) cc-cw survivability ; 2) firenower; 3) mobility; 4) RAM—D con-

siderations; 5) fiqhtatilitv ; un:1 6) o hcr technical performance charac—

t-c- r~~- t ~ a. T~-’~ tvo 
‘- :  , - c - :ks v~- - -- t’ ~~~~~~~~~~~~~~~~~~~~~~~~ F - l j v . --

of tb-s e items vas scheduled for Noveni- -r 1975.
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Contractor-Furnished Materiels .  Each contractor was scheduled to deliver

one XM—l prototype, one au tomotive test rig , one bal l istic hull and tu r r et,

and special tools and test equipment during January 1976.

Contractor Training of Test Personnel. Two training courses were scheduled

to be conducted by each contractor in support of tfr/OTI; an operator ’s

course of 1-2 weeks in length consisting of classroom and on—the—job

training for operation of the XM-l prototype during DT/OTI, and a mainte-

nance course of approximately two weeks in length consisting of classroom

and on-the-job training in the area of performing scheduled maintenance

tasks and some remove/replace unscheduled maintenance tasks. Twenty-four

personnel were to be trained.

Conduct of Tes — s. DTI and OTI were scheduled to be integrated to the

maximum practicable sxt--nt in accordance with the guidance contained in

AR 70—10. However , evaluation and re por t ln g  would  remain  indepen i~ ot to

insure objective evaluation of tests . DTI was scheduled tc commence on

1 February 1976, and was scheduled for completion in early April 1976

(11 w e ek s ) .  OTT was scheduled to commence in mid—April 1976, with a corn-

pletion date of 1 May 1976. Reports were due in early June 1976 (DTI)  , and

mid—June 1976 (OTI) - The XM -l  P~1O was s c he du l e d  f~~r DSARC ii in Ju ly  197~~.

I

_ 2 1 ,_
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IV. EXECUTION of TEST PLAN S

EDT Monitorship Program

The monitorship program began in July 1975 , at the contractor ’s faci-

lities and went according to test plans. Each contractor had identified

those items that they felt should be included in the monitorship program

and made their recommendations to the XM-l PMO. The PMO reviewed each

recommended item , got clarification on fuzzy areas , and recommended that

TECOM approve the program plans. TECOM approved these recommendations

and the tests got underway as scheduled. Since both contractors had

extensive test facilities , each sub—system was tested , reworked as neces-

sary , each prototype main gun and mount fired more than 1,000 rounds , and

each vehicle chasis was -operated over 2,000 miles during the EDT monitor-

ship program. When the time came to begin DT/OTI at Aberdeen Proving

Grounds, Maryland , (TECOM), the XM-l prototypes were reasonably mature

(Figure 9).

Contractor Training of Personnel

Two different training programs were conducted by each prototype

contractor. One program trained TECOM test personnel in operations and

maintenance of the prototypes , the other trained military operator person-

nel furnished by user or-~anizations. Training of TECC~1 personnel  was

monitored by :LCOM and P~-~O represen tatives . Training of military personnel

was monitored by the Armor and Engineer Test Board (AETE) and EMO personnel.

Military personnel were selected by the AETB and civilian personnel w~-r-

— 21—
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selected by TECOM in accordance with test plans. The military candidates

were required to first attend a basic combat tank operators course (M60

series) at Fort Knox , Kentucky. Those personnel that were successful in

completing the combat tank basic course were then moved to the contractor

facilities and later to Aberdeen Proving Grounds for prototype training .

The traini ng philosophy of each contractor was found to be very d i f fe ren t.

General Motors took the approach of catering to the soldier. GM instruc-

tors led each trainee by the hand and made sure that each trainee was quali-

fied at one level before moving him to the next level of training . This

formal classroom training was then followed up with on—the-job-type

training with each operator getting their hands on the actual prototype

vehicle. GM’S program resulted in very qualified operators. On the other

hand , Chrysler basically said , “there ’s the tank , go to it ” Chrysler

gave one day of formal classroom training, and the rest of the allocated

time was spent on the prototype . PMO personnel feel that both training

programs were successful ; however , GM’ s approach provided more depth which

was f9lt contributed more to the soldier ’s unders tanding of the weapons

systems. OTEA representatives felt that the contractor training program s

were adecuate enough for OTI purposes. Trainee personnel were trained on

both prototypes , and the training program was completed on schedule.

Execution of DTI

The two prototypes and auxilliary equipment were dclivered to Aberdeen

Proving Grounds three days in advance of the scheduled date. The tout con-

parison tanks (M6OAIE3) had been delivered and test personnel wore on hand

—23—
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an-i everything was ready to commence testing as scheduled. (See Figure 10

for a comparison of the XM-1 prototypes and the M6OA 1E3 test comparison

tank) . Each test was to be conducted using the side-by-side method

wherein each prototype was subjected to the same tests at the same time

under the same climatic conditions. A PMO test representative was present

at each test phase. His sole purpose was to insure that all parties were

moving in the right direction and that neither competitor was inadvertently

given a competitive edge by testing personnel and conditions. DTI testing

continued as planned with only minor problems “popping ” up here and there,

none of which were too large that they could not be solved . However, when

it came time for the DPI test reports to be wr itten , TECOM informed the PMO

that they (PMO) were almost out of funds and that an additional $500 thou-

sand would be necessary if the reports were to be completed as scheduled .

A flurry of messages ensued between TECOM and the PNO but, in the end , the

PMO had to transfer the additional funds in order to meet the XM-l schedule.

Part of the additional funds were furnished out of the PMO ’s management

reserve, the other part came from DARCON . This issue will be discussed

later in the paper. DTI was completed on schedule, and OTI began

immediately. 
-

Execu t ion of OTI

As stated ear l i e r , x :-i—l OTI was comi)inod with DTI to the naxinjr ~~~~:t nt

practicable. However, weeks 12 and 13 were dedicated , as planned , to the

completion of OTT. Dnphasis on OT was placed on test experiences , obser-

vations, potential operational pr o~ iems , and toccili ~ ed human factors

-24—
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evaluation of activities, conditions , and system components that influenced

the crew ’ s capability to adequately and appropriately operate the tanks.

Human factors data were integrated and gathered during the entire DT/OTI

test period. The operational activities were in two basic areas — non—

firing exercises and live—fire periods. Offense and defense activities

were simulated. No effort was made to physically portray a tactical unit.

All sub—tests were conducted under operational conditions that were as

realistic as time and terrain would allow . None of the standard RAM

calculations could be made because of the short test period and non-typical

maintenance . OTI was completed on time and the required reports were sent

through OTEA independent eva luation channels for inclusion in the upcoming

XM-l ASARC/DSARC II reviews.
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V. ANALYSIS and DISCUSSION

Provided herein is a brief analysis and discussion of the XM-]. test

organization utilized for DT/OTI ; the evolution of DT/OTI plans ; and the

execution of these plans during the XM—l Validation phase .

- XM—l Test Organizat ion

The XM—l’s test organizatio~i seems to have evolved in a manner similar

to that advocated by DoD philosophy. That is, the PM must tailor his or-

ganization to current needs and seek outside assistance when unknown pro-

blems arise in which additional personnel will be required. It is the

author ’s opinion that throughout the planning and execution of DT/OTI, the

XM-l PMO followed this philosophy and only staffed to a level commensurate

with the workload .

Evolution cf Test Plans

“Af t e r  al l  has been said and done about systems to coi—
trol engineering costs and perf ormance af t e r  the decision is
made to embark on a p r o j e c t ,  it is  the projec t  p lan  prepared
bef ore s ta r t in~r the work that determines  to a major  extent
the outcome of  a p r o j e c t  in terms of t i ne , costs , and techni-
cal perf ormance.

This statement certainly applies to the test planning conducted by the

XM—1 ~:-~o. XM-1 test planning began early in the Conceptual phase. By

doin g so , the xM— 1 P:~o was able to brir.e all the available exr-- ertise

wi thin the test community on board early to assist in solving t- - st plann~ :~q

problems. The iterative process described in Section III identified many

Peter  C .  S~ n-3rct  to ,  ~~~~ e-:-n ~- C .‘5 i~ : - ; ; .  “ 2~~ - -: ~:~:~i ~e :  ~~ -

Z96—~.
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possible ~ r oblem areas e a r l y ,  whioh f a c i l it at e d  t he i r  r~ u o 1u t i c~n .

no plan can address all possible corltinqencies; thcrefor~~, contir~u.- o - re-

vision of plans is necessary if a program is to progress as se l iedu l d .  TL~-

XM—1 P140 kept their test plans pretty well u1)—to—da t~- throughout L)T/OTI.

Only one fallacy occurred in the XM—l test plans which was surfaced during

DT/OTI execution. The P140 in conjunction with TECOM had underestimated DT/

OTI test costs by half a million dollars. However , the management reserve

set aside for unknowns such as this was adequate enough to keep the project

on schedule. Hence , the process the X!-1—l followed in formulatind y- ;- -i test

plans paralleled doctrine as closely as practicable , and should be rccom—

mended in otiior projects.

Execution of Test Plans

Funds_Shcrtaeo . The U . S .  Army Test and E v a l u a t i o n  Command (U~ ATECO:-1) -is

the Army ’s ground equ i ;n e nt  DT t e st er .  T1-C(~ -~, t h e r e f o r e, fr ~- 1e they  kn ob ’

t h o i r  b u s i ne s s  a~id know how to p red i c t  PT test  c o st o . F3ocas~~ of t I i s ,

t e  i -~ 
- -- - 1~ T1 C:~ the o~~ope of t o ut i n g , ari d i C ~ -~: j r o vid~ - u t h -  coot

c-~~t i i :i~~t € - . T.o S 3~roc&-ss is accompl l c d  in the f o l l o w i n g  m a n n e r .  T~~ :o;-1

psovi d -
~~ - h-~ i - ~-~o ‘rest Operating Preceduro.; (TOPs) . The i - ~O defii~~o lie

scc’j-- of PT ‘-ors , a~ p1 ion  the appropn at~ TOPs to the scope , a nd fo r wa r ds

l~~ ecop - ci th the ~~~ pro~ r i i t  Tdl ; to TkCC~-1 . TLCI then provides t h .

c~e-t out io - ;~ ’- ~~ ~~~~~~.- ~~~~ tb~ c;o-o cf ~~~~~~ Xl-l -- 1 , 1I .C~~ r . t i r ; . t t ; - i ic

~~~~~ 1 c o - ’  $-~~O t I .  - o~- to o u - l- ~~~~- ~~~~ ft. - v ~-r , - fo~~~ - ~‘:‘i ce ; c - c ; —

~ i - .t. d , t~ t~~ ,t  ‘~~~~~~~~ I 1 0 C _ 1 1 O  ~~ C s ! i ’  ‘~~l~’ fi ;ii l l  (~~~~~~. O

I ~~~~ \ . - . ‘ -
~ ~~~~~~~ t o  I i i - ; -  \ 1 j i e c - -  is - 0 -  1 - i

L _ _ _ _ _ _  , ~~~~~~~~~~~~~~ .~~~~~~~~~~~~~~
-——- -~~~~~~~~~~~
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XM— l P110 not providing a properly definu~ test scope as required by their

policy . The XM— l PMO , orl the other hand , felt that TECOI4 had never been

exposed to a tent program that called for two 10-hour shifts, 6 days a

week and, therefore , was unable to take into account the details that must

be included under such an accelerated test program.~

This analysis indicates that the P~-~0 did nc.t furnish a fully defined

test scope and this was due primarily to generation of th~ scope before

the test designs ~zere fully formulated and understood . On the other hand ,

TECOM ’s TOPs state the work that must he done in each test phase , hut do

not take into account the changes that can occur in the tc-sting env ilonrtc-i ,t -

At the writing of this paper , the funds issue had not foraally beer.

resolved . However , TECOM and the Army Inspector General’s Off ice had the

problem under study .

Customer Test Cosceot. The actual execut ion of PT/OTT tests were clarsi—

f ied  as customer tests . Customer tests are those tcsts wherein the 1’:-~3

provides tust gui;i ;occ ~ -d TEco:-1 ( 0-0 ~-utes the tests . As far a, the X’-~—i

P140 was concerned , this concept worked woll (BIP i tem ~ll) . The con~-o i ’ t

did , however, require on—site management by the P>~0. Thus , the >3-1—1 1i -~O

Liaison O f f i o c  was es tabl i shed at the test  s i t e  (Ab- tcleen Proving GroLrnds,

Ma ry land)  - Under t in s concept , th’~; X - i — i  I :  ~O a v .  ;iqcd four  people pc-c ~~~0L k

at the test site d i r i f l 1 j Yp / i y fl , and a;’ a r - n i t ,  o-XV r i c i co d some n~ ~at

e f f e c t s  due to to orn 1 r - ource  d-  :i I; ; On the otH i l ied , th i s t i t  leo

fl .~P in’: P~
’ - ; - If — - - ‘ ; - ;  : ,t f  1. J 1 1  ‘( i  ‘of 1-, 0 0 ’  ( L ( -  i - i

I ,  ‘ ;:-
~

- - — - ;~~~
- _

_ - ‘ _ _
. - t .  ;io ;, f e -  i -  - il 2u is : 1 ;
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c’ei ,cc-~~t d id  a ll  c-: t h e  - to jirovi ci - n:” . die t~ on—site dc-c u n ; : — r :iI ; ~~I . .

the need eros ;, and i t  a lso  provided  a r csiiator  from the I ;-hO ~~~~~~~~~ diffi-

culties arose in the s ide-by—side t e s t ing  of the competitive prototypes.

It should be noted that some TECOM personnel resented the concept and f e l t

that it required overmanagement by the PMO; thus , these TECOM peruonri l

felt that the P140 was usurping some of T E C O I ’ s responsibilities. Neverthe-

less, TECOM personnel stated at the TECOrI Commander briefing at the end

of DT/OTI , that the XN-l test program was the best run to dat e , even though

they fe l t  that the XM— l P140 had over iuariaged in many areas . It is the

author ’s opinion that  ci-e;n s ide—by—side  t es t  of competi tive prototypes

is being conducted , a problem mediator/solver mu3t bc prosurt to insure

tha t  one competi tor does not get b etH r t r e a tm e nt  than the o ther .  This

person must be knowledgeable  in a l l  Co; c:- ct - : ;  of t h e ;  program , and t h e ret o e ,

should come from the P50 , and iiot 1H~’0:l . S i n ce -  t h i s  concept has the

potential of lo-.-:oring t i ::  robet-; lit1 o f octe t- .: over t l :c conduct  of

competitive t tinq , i t ::l;ould be r~ :-cnoo; d;--cl for use wh o conipeti tivo

t e st i n g  is r- H i red.
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VI. CONCLUSIONS and I;~CO5-
’
~ 

) AT1ONS

Coed no

• That the X5—l Project met the m i1cston~ ;; set fo r th  ten

DT/OTI in the CTP.

• Early plan; ;ir.g end thorough coordination of plans paid

dividends during the execution of the >31—I ’s DT/OTI.

• That a problem existed in es t imat ing  development

tes t ing  (P T) costs .

Recomr- onde t ion

• Th at the DA IG stud y bei n g cond u cted in the- coca of

DT cost e s t ima t ing  be given the widest  de s si r i inat i on

upon i t s  complet ion .

~ That PA t e st  planninq procedure ;; be fol lo ;- cd  in f u t u r e -

programs .

• Tha t -  o r : — :  c t e  ;~~o teO;: be used chen  ~i-:h~ —h-~’—~ :te coin—

l e t i tive toot ~n’i is  o- o o o C d i y . 
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and L’va 1 :ia IC;:; r -  : .  ,: ; n t e ;-v i c~ ’ r u - in  at 0 .u” ;~~ic  n ccv:  Goo ;ncO: ,
1-ha rolanci , on 21 C c tc l e r  l970~

11. Shelby , Lorry P. , MAlI , USA , 121—1 Test Pr ar i sh  ‘ -n - a — t e l o r - h o n  - -

i fltervi i ;-:s and two ‘ersonr,l jntervj os , o r e  a; -~~~ 0’, Ml do . 21C’ ,
the other at Aberdeen P r o v i n g  Grounds , !lc iry l s o 2  , en 21 5::T -~5-~ i 107 ’ .

12. Lon u , .3ctm ’s P. , l-TSJ , U S 6  , Student , 05101 , l - ,’ - I — 7 t — 2 ;  1 ’  s m - i c : ; ; ;  j o t
_
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v iews  hc-]d c-n i le at 0511-:
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APPENDIX A

EXPL ,~N, -~T1ON OF TER MS

A— I. The following t er m s  used in th is  l’egul a-  the VCSA (chairman), CG AMC , CG

tion are def ined in AR 3 10—25 , D ic t i on a ry  of TRADOC , A SA (R&D),  ASA (I&L) ,  I)USA

US A r m y  Terms: (Operations Research), DCSOPS , and

~
‘ ii i i ( hU t  d eve l o p men t s  DCSRDA . Additional special members

c o mp a t i b i l i t y  (AR 1000—1) will a t tend when called by
ci ’np ooeii t  the cha i rman .  The ASARC (AR 15— 14)
doctrin e reviews major  A r m y  programs when
field eai’erc ise they reach the following milestones:

rce deve lopmen t
ii o m a n  f u c t o r s  eng i nec in I Enter v alidation .
j o - p r O C e SS  r ev i e w  11 Enterfull-scale development
i n s t r u, n e - n t a t i o n  III Enter  in i t i a l  product ion;  or
,iwieri el  full  p roduct ion , if in i t ia l
mi l i t a r y  c h a r a c t e r i s t i c s  production is not used.
m i l i t a r y  r e q u i r e m e n t  l I l a  - - Enter full production if

mi l i t a r y  s/ u c ( ( i c at Wi l S  - initial production is used.
en ilitu r y t i’ci i ci i c i g

- - ‘ A v a i l a b i l i t y .  A measure  of the  degree to which
, j,e -i ’ati ’nal ( ‘h (I ,’ac t (  ri s t i c s  ‘ ‘

- an item is in the operable and c om m it t a -
- -ble state at t he  start of the  miss ion , w h en

j , , o f o t ; i j i ( t h e  m i s s i o n  is (‘ailed for at an u nk n o wn
,~e l u i b i l ; t i~ - - - —( i n s u re )  st o u t  in  tune . (AR ~2- - 9).

s i i~~~’~ p i b i l i t y  Rafl(l of pe r formance .  A c e i l i n g  and fleeoi’ that
d e s - i - ;  h e’s a pe r fo rmance  c h a r a c t e r i s t i c  of

tuctu (Li a sys tem. The ceiling is the most vest-
- - h  u-a l (‘/ 010 c t e r i s ’ t ics and—operationally effective ( ‘apab i l i ty
0 ci, , i ic~ i s/ ie ( l f ’i C U t i O c l S  that can be achieved by the  materiel de-
t i _ / , ~ ~~~ ~‘e 1oper without exceeding the maximum
test acceptable cost for the  system. The per-

~tiiit 1i forniance floor is the least operational

l~ U bilit y capabil i ty  accept able to th e  user regard-
- 
- 

~—2 . For J)urposes of th is  r egu la t ion , the  fol- less of the p o t e n t i a l  for in creas ed per-
- ‘ 

fo rman ce  or accelerated i n i t i a l  J e ra-
le ~~~ng exp lana t ions  apply: t ion a l  c a p a b i l i t y  (IOC) da t e .
Arms’ Program M em o r a n d u m  ~APM ) .  A prog- Hrassboard conf igura t ion .  An ex la’rit iwntal

i- a In m e m or a n d u m  in  i t ;  ated by di re(’ti on -

- 
- , deVice (or group of (1ev l ( ’ ( ’ S )  u sod i i  de-

~ f I lQl  )A and rev iew ed  1ev t he  A ~-‘A RC . - - .  -

- - - 
‘ 

t er m  I no f(-asIbI Ii ty arid to develop t o ’5 I ,  I —

when  1IQI)A has final l et ;~~ i i j  author it ~ c-ni and s i cia t io n al data . It will normall y
for a major pro gr it t i l .  -\ R (i—2 ~ a ii iu dt ’l sufficiently hi : i i ’ cl~’iiod for b -c -

Army ~~ stems Acquisition Review Council - iii — i S- of lahorat Ol’V cli \j renflu’nts

( A ~~-~ R(’). An  A r m y  pane l  composed of denie iis t ra t  u t h e -  H’t ’h in i e ’a l ara l  op era -

~-\--1 
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t ion al  pr inciples  of imm e - -h i a t e  in teres t .  It  sec t ional ized by major tests , and dc-
may resemble the end i tem but  is not if l  ~‘eloped and main t a ined  by the mater :el
tended for use as the ’  e n d  i tem, developer on an item or sy s tem basis . It

Brendhoard configuration .  An exper imenta l  is coordinated with  approl r iate  agencie s
- - prior to approval.device (or group of devices) used to de-

t e rmine  feasibil i ty and to develop techni-  Cost and Operational E ffectiveness Ana ly s i s
cal data. It will normal l y be configured (COEA). A documented invest iga t ion  of—
only for laboratory use to demons t rate  a. Compara t ive  effect iven ess of alter-
the technical pr in cip les of immed ia t e  in- na t ive  means  of me e t i ng  a r equ i r emen t
terest. It may not resemble the end item for e l i m i n a t i n g  or r e d u c i n g  a force or
and is not in tended for use as the pro- mission def ic iency .
jected end item. b, The v a l i d i t y  of the  r e q u i r em e n t  m i  a

Climatic test. A test designed and conducted 
~~~~~~~~~~~ 

which has the approval of

to assess the sui tabi l i ty  of an item or sys- - -

tern when it is to be operated or used in a c. The cost of developing, producin g,

wide climatic spectrum , from ex t reme d i s t r i bu t i ng ,  ari d s u s t ain in g  each al ter-
‘ . . na t ive  in a m i l i t a r y  e n v i r o n m e n t  for ac l imates  to normal  climates. (Oper -ational - - 

- 
- -

- ‘ ‘ ‘ t ime  p r e c e d i n g  the cii  n i l  at app l ica t ion .climat ic  testing is exp lained below.)
Cri t ical  issues. Those I s su e s  a u s o c - ;  ~te’(I wi thCombat developer. The agency or command  -the  development  of an i tem or systemresponsible for the formulation of con- - -

. . . t ha t  are of pr i m ary i rnp or ta r ic e  to the  de-cepts doctrine , organization , ana , . - -  - 
- -

materiel  objectives and requ i rements  re- ~~~~~ au tho r i ~~’ i n i- cac h in g  a decis ion to

lating to the emp loyment  of US A r m y  ai low the  i t e m  or sI st em to c o n t i n u e  in to

Forces in a thea ter  of operat ions  and in the  next phase of t h -ve lopn ien t .
the control of c ivi l  d i s tu rbances .  I)ecision a u t h o r i t s - . Tile officials  r e sponsib le

- - - f o r  ceakiceg decisions w i t h  respect toCombined de~ eIoprne nt  and operational te s t ing 
,- - - -

l)T/OT). Conduc ted  ioint lv b~ DT and OT (let  l s i O n — l ) O l r i t  t r  r i n s i t i o r i s  fob- ma te r i e l
- - 

- ‘ - 
- a c q u i s i t i o n .

- - t i - st  o r g a n  i z ; t t i o r u s  to a ch i e v e  t e s t  oh Jec-
t i v e s  f i r ’  l o t S  I)T r i n d  ()T . It  c n n  b e -  ni t l i ’o j~ j,, n (“ -c n - ti n ; ’ 1’ n e ’r ( 11(1’). A sum-
co mplet e ’  tes t , a - u h i t e ’ s t , oi’ a pha s e  of a tu ry ioc ’ i S t i i t f i r  t h ~ S - o i i - t ~~m -y of l)e—
test. f e n s e  t h a t  p i t t - i t s  r a t i o n a l e ’  for  st a r t -

i ng,  con t i n u i n g ,  re in- nt  I ig, or s t e p p i n g
Conceptual phase. The f ir s t  phase in the - -

- - - a (re v e o p rebc ’n t  pr - u gr - a. ì u at e ach c’ n - r t i c ’almateriel  life cycle. The techn ical , i n i l i t -  , - - - -  - - -( le ( ’ns ion P oin t  in the acqin r s i t  ion e’ve ’ le ’ .ary, and economic bases for the program
and concept  feas ib i l i ty ,  are established l)eeision review . A program review con duc ted
through p e r t i n e n t  st ud i e s  afl( 1 the de- by t he  I O 4 A R C , A S AR C , or by I P R .
ve lopn ien t  arid ev c l u a t  ion of exper imen-
tal  hardware .  Th reat pr oject ions , l)efense Program Memorandum ( l ) l ’M ) .  A
tech nological forecasts , and j o in t  and p r o g r a m  In c m o  r a n d  cm iii i n i t i a l  0(1 by di—
A r m y  plans are e x a m ined by combat de- r ection of t h e  ( )1-~l ) . M a t e n i e l  ; i - i u is itio ni
velopers to d e t e r m i n e  ope ra t i ona l  ef for t s  cove r-ed liv ii n o v  he’ d e - s i g-
capabi l i t i es , doctr ine , organiza t ion , or t inted as eit  bier  majo r  i i - r o n m a j o r  A n -my
poten t ia l  mater ie l  syst  ero s  t ha t  will  i iii- programs.
prove Ar m y Forces. ,I )e ’fe ’nse ~~ si onus A c q u i s i t i o n  Review (‘ounci l

Coordinated Test l’ r ogr an i ((‘TI’) . .-~~ p l a n n i n g  ( I  )S.\ RU ) .  An  a d v i s or y  hot ly  con sist i rig of
dce c’umer-it which fi’i ;oal,ze’s the  a l l -  l 1) R E , A.~ J ) ( 1 & J ). ,- \S1 ) ( ( ’ ) , A O I ) i 1 ’ \ ~~~0 )•
i n c l u s i v e  t e s t i n g  a ( ’t iv i t ie s  relating to a t O e j , feo thei i’ l ) r o L ~m nl ins , t in ’  -A ~ lh ’l’ ), arid
d e v e l o p men t  pro_ject. It is t ’vo lu t i or i  ary ,  A ~ I ) )  I ) , ft i s  ( 0 0 1 1 ( 1 1  t’e~’ ie W s  I I I  a_jor  prog-

A-2
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rams at critical points during the acquis- tern’s military utility when it is in tro-
ition process. ‘l’his review council sup- duced. DT is conducted in factory,
ports the overall decisionniaking process laboratory,  and proving ground envi-
b advis ing  the SECI)EF and the 1)E roninents.  

-

I’SECl)EF on— . .
a. Courses of or changes in pn’ograifl Doctrinal and organizational  test support pac-

e . _ kage. This package contains  the doct r ine
commi t  merits. - .

h. Courses of action in response to an and approved scenario against  which  a

a(’tUaI or t h r e a t e n e d  breach of a program S~~s t e -r n  is to be tested. It should include

( I t ’ ( 5~~1Ofl. 
such i t e m s as doct r ina l  ranges , employ-
men t  fli( ’tho ds , area or joint operat ions ,

- Department of the Army System Coor- offense and defense  c a p a b i l i t i e s , m o b i l i t y
d in a t o r  (I)-\SC). The indiv idual (or tea m ) r e q u i r e m e n t s , and doctrinal resupply
des ignated  by the Deputy Chief of Staff and  r e f u r b i s h m ent  :equi rer r ie n ts ,  The

— f:er Research , Develo p men t , and A c -q u i s i -  p a t- Sage wi l l  be used to test the adequacy
4 t i on  ( I ) C SRDA )  to f u n c t i o n  as the  I IQDA of d o c t r i n e , o rgan i za t i on , ope ra t ing

p o i n t  of contact  for all aspe ct s  of sy s t e - m n  tec i -ini ques , tactic ’s, and t r a i n i n g  pr ior  to
d e v el o p m e n t  and t ~ i c o o r d i n a t e  the  s t a t u s  i nep l em en t i  rig emp loy  rm ient;  and of the
of all even ts  in th e  Life-Cy cle Svs tc - m sy s t e m  for i ts  r I i a in t ena n ce  support .  The
M an ag e -r nen t  Model (J~C5 \1 M) for a j e n i c ’kagc- m a y  i mid ude a list of pc-i -ti  l i e - m i t
major  sy s t e m , a u l e ’ s n g l l i i t  ~ n i o n m a j o r  field m a n u a l s  (FM)  or FM ext rac ts .
sy s tem r e q u i r i n g  1-{QDA IPR approval , or I )u r ab i l i tv .  A special case of r e l i ab i l i t y .  Dura-
one or mor .~ other  si m i la r  or re la ted  b i l i t v  is the  p robab i l i t y  t h a t  an i tem will
n o n m n a j o r  S ;st t ur n s  s e l ected  for J ) - \  SC - -  -

- su c cessfu lly s u r v i v e  i t s  projected service
ii n t n a g e m n e n t  (AR 70 — 16), - ‘ -

- l i fe , over ’h au l  pom nt , or it-build pe~ it
Detai led test  plan (I)TP). A set hf exp l ic i t  in -  ( w h i c h e v e r  is the  more  a p p r o p r i a t e

st r uc’ t ions  for d im’ ec t in g  -v e - ry  phase of d u r a b i l i t y  m e a s u re for the i t t - rn )  w i t h o u t
the t e st .  parti cularly test ru n t  rol and a dii r a h i l i t y  fail ux -e. A dii rab i l i ty  f a i l u r e
d a t a  c o l l e c t i o n  ~r n d  an a ly s i s ,  is a n a l f n ;, e - t i o n  t h a t  preclude s  f u r t i , ’-r

l u i - r t u u i ; f an i t t - i n  r i nd  t h a t  la -u ’ e- ~~sl-lie’s e - l o p m m i e - m i t  pSi m i  ( 1) 1 ). \ u b o c t i n u i c - r i t  sv ine -h n e - - , -

- - - ‘ n~~ i - - - ’ ’  - ‘~~~~ - - n ’  ,t or ;n- 1 uu ’ l d b i n ;  i — c - ’ -  f
i i  I S i t ’- 

- - - lit ’ , ~~~~~ n - n e- i l- ~ ,~ , -  - i -  of i 5 , i i  ss iv t -
r - j ; - ’~ tu e- nt , pm’ o~~i d u ’ s  ni ~ i p r e i p r i : i t e  ‘ 

--  -- - , - c ost Or t O u t u -  t o  n - t i l t  ( - \ R (L -3
or n ’ - u - h t i r c a l  op t i o n s , and  in-

c - l ; i h - s t h c  l i f e - -cy c l e - p l a n s  for d e v e l o p -  E ffect is t ’n i c ’ss . A r u i n - i re ( if t he  c-~~ t t l i ’ t o
r i l e - n t , I t  t~ ; u g ,  p r o d u c t i o n , t r a i n i n g ,  an d w h i c h  an 1 1 1 1 1 1  S n t ~~l S i l ( S  it u-c t of spe c f ir ,
logis tic sq~~ort if u u n ; u t e - t ’ i c ’ h  i t ems .  p ret- s r ;tleli - -i c-d nc unui r c-m ne nts.

I )e-v~- Iee p i n c - n t  t t ’-~te r .  An  j u t  \ i t ~ c-n ~;ij,rc’d in Eloc t  romagnetic e’ornp~tti l n il it y (F: M C) I e-- — t I ‘i g .

t i e -  i - i n i u h t m c t  of (he\ - t ’ l u i u t u , e - n t  tc- st ii,g that Th e te sti n g required to  i n i s ~i r t -  h u l l  h e
n a y  l i e a n y  Om i t ’  On -  a c-u r i h i n i a t i o n u  i i i  the-  e - q t m i p i i ; e n t  can be opt-rated in i t s  e

u u ~~t i e r i e ]  d ev e l s j ee - r ~s ~i c - t ; v i t  c - u - , i r n ’ l u d i ug j i e - c t e d  e - l e - i ’ t r f f l i I i g l u i  t i c  t - I l \  i l ’ u i I i u i e - r i t
— t h e - c i u n i t r i u c t o r .  s’.- i t b e i u t  U l i i ,  u - i - J t d u l e -  d e - gr ’ a d a t i o n  of i t s

- - own elm’ ot in-i’ f r i e n d l y  e’qu i~i mne ’n t ’s op t - r n-
L ) e~ el o pnnne ’n t  I c ’st i ng ( I )  I’). T c- str  rig of m a t e -  int ’l -

- t n i n a ]  p e -m ’ fo rn ua tmc’e .
svst ems c o n d u c t e d  by t h e  m e at  e n d
tie - v t - l o p e r  using t i ie  p r i n c i p le of a Elect  ronic warfare  ( I’ W) suscept ib i l i ty  test  lu g.
s i r ;  gle , j o t  c-gra ted  do v e - l e u j e  m on t  test- T ime r i o  ru s i r  rn of a sy s i t -  in ’s i n a b i l i t y  to
cyc le to i e - r ; u e - r —t  r h o  th at l i c e -  m h - s i L m  pe-rf ornii in  a i i i ’  t i l e -  i - I t - i t  ro nlie ’  c - - i l -

r s5s H, v e-  i - i - c - n  i i , i n j r i i i i ’ - l , ti lt tie - c- n- t i - r o u t  s I l l - c - u -  c - I ; r u i n - n t ,

~- u l i e - e - r I r c g  d - ’ e - l o j i ’ u u e - n t  j i - i -c ss is ce ir i i— En igi nuu’e r dc- ~.ici i t e- — . n i n g  (1 1) ’l’ ). ,A s e - i - c e - u -  of

j e l e ’ t e , a r i d  th a t  the  s y s te m will m eet h — ti - c, iiii; , t ~ d b y e r  tinde r thu t e n t  c - i  c - f
i u u - t t o l u s , a l i b i  l b  c - - t o u t  t h e  sv~ - t h e e  u t i - n i e l  u i  - - l i t e r  t o d e - t e - n i n j i e -

-
-
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achieveabih i ty of technica l  character is-  Human factors engineerin g (HFE) testing. A u’,-
tics, to provide data for ref ining and sessing HFE by evaluat ing the niian-
ruggedizing har dwan’e confugerations, to equ ipment  combinat ion.
eliminate design risks or to determine Independent evaluation , DI. The process by
their manageability, and to provide for , ‘ -

. ‘ . which the materiel developer examines
evolution of the design and verificatmon of developm ent test data and test reports;
design changes. extm-apo l ates  from other evidence , inc lu  -

Environmenta l  tests. Tests to de te rmine  in g  expe r imen ta l  and ana ly t i ca l  data;
whether  an item or systc -m will  pc- m’fom -m and misc-s  e n g i n e e r i n g  j u d g m e n t  to assess
effect ively in the e n v i r o n m e n t s  of i ts  in-  and  ev a l u a t e  the  capa h i l i t i e s  of the
tended use , i n c l u d i n g  geographical  and tes ted  mater i e l  sy s t c ’m m i , i ncluding RAM .
cl imat ic  and where app licable , d cc- Each i n d e p e n d e n t  eva lua t ion  assc~~ 5es

t rornagnet ic, radiat ion , and other  the  adequacy of t e s t ing  and the v a l m d i t y
4 na tu ra l  or induced env i ronments,  of the  t e s t  results.

Five-Year Test Program (FYTP). A compen-  Independent evaluation , 01. The process in-
dium of approved outline test plans (OTP) dependen t  of the materiel  developer and
for user testing. It is a tasking document  the  t i s i n i g  com m a n d  which  is used to
for test execut ion and resources alloca- e x i m n i n e  t he  t c-s t  dc -sign and test r ep or t :
t ion , developed wi th in  ex is t ing  budget to c -x t r apo h a t e  fm ’ om o ther  ev i t i en ic e , in-
and program const ra in ts  in accordance e l u d i n g  e x p e r i m e n t a l , h i s tor ica l , and
-vi th  A r m y  prior i t ies  for the cur ren t  and ana ly t i ca l  mi a t a ;  and which provides
bu dget years , and provides p l a n n i n g  gui- military judgm ent to asst-ss  or ‘s t i mn a te
dan ce for the outvears. the ’  m i l i t a r y  u t i l i t y  and operat ional  effe c-

t iveness  of the tested sy stem , i n c l u d i n g
Force development testing and experimenta - RAM. For OT , it is used to concentra te  on

tion (FL)TE). Tests that  range from a the operational aspects of the mater iel
s m e i a l l , h ighl y ins t m’ t iune n ted  and hi gh re- system and to considem ’ other programed
solution field e-x ~u e- i ’ tme n t  to a lam-ge , less tes t ing and comment s  on opt-rationa l
i i i u - i r e u ’ m ’ i n t e ’ d , con t ro l l ed  scenario and tests provided by p a r t i c i p a n t s  in t he
! i ’,V i- c-<ol ; ;t , ru f ield f e - s t .  Data from these ~~~~~~ i’ _ r ’ i p ]  ac ln i~~i t t ,n 

~~- -
~~~~~~ 

— - c , F - h  i n - i c - —
:~ - u - t s  ii - c - c J~~~t~-d h u g e l y  by us ing  sub- pendent  e v a l u a t i o n  is used to assess t he
j c-c t i v e  m’ather than analytical adequacy of testing and the va l id i ty  of
te- -h ni ques. They are conducted to test results.
e v a l u ate new concepts of tactics, doc-
t r i n e , o r g a n i z a t i o n , and new i tems of Independent  evaluat ion plan. The m atem ’ie l  de-
m n i t e - r i e l .  s-eloper ’s or opera t iona l  tes ter  s i n t e r n a l

m a s t e r  p lan for the e v a l u a t i o n  of a
Full-scale development  phase. The th i rd  phase mater ie l  sy s tem ’s t echn ica l  or oj i c  m u -

in the  ma te r i e l  life-cycle. Dur ing  this  t i o n a l  e f fec t iveness ,
phase , a sys tem , inc lud ing  all i t ems
necessary for its support is fu l ly  de- Inno va t ive  tes t ing.  Smal l -scale  tests (‘Ofl-

s’eloped and engineered , fabricated , ducted to develop concepts and/or re-
t e s ted ,  and i n i t i a l l y type-classif ied.  Con- q t i i r en n ent s  t hat  later  may be used to
c u r r e n t l y, nonma te r i e l  aspects required support  changes to ex i s t i ng  concepts  or
to field an in tegra ted  system are refined hardware .
and  f i n a l i z e d .  These inc lude  such aspects
icr - itasis of Issue Piuces (BOIP) , personnel Int er op e .r ah i l it ~- . C a p a b i l i t y  of t w o  (Cr meem’e ’

a n t i  e ’qui p n n u e n t  r e q u i r e m e n t s . p u b l i ca— i tem s  or cee n uje omme -m i t s of eqnn I p mut ’n t  ii - per-
t i on s , m i t e -g ra t ed  logist ics , ipport and for - m u c-- ’ s en t i a l l y  t h e  s a m n e  func t  l e nt  c u r  t

mcccl i  fic ’at ions  of doctri  no , or g a n i z a t i o n , ( ‘tem p le m i c e n t  each o t h e r  iii a s~ s t e - r i b ,
and M OS. gan ’dless of d i f fer e ’m nce s  in t e a - h i m i n c ~u l
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characteristics and with negligible addi- by the combat developer and the materiel

tional t r a in ing  of personnel. developer  (AR 71—9 ) .

Item. An assembly or any combinat ion of
part s, subassemblies and assemblies Logistician. The agency or command  1-espon-

moun ted together in manufac ture , as- sible for the su rve i l l ance  of deve lopment

semblv , m a i n t e na nc e , or rebuild.  i te m s or syst c -ms  fom- general use by the
A r m y in  the field in t em-nii s of r e l i a h i l i t v ,

Joint Service Operational Requirem ent m a i n t a i n a b i l i t y ,  dun’ abi !i t ~~, and logistic
(J SOR ). A statement of need for the same s t ip p o r t a h i l i ty .  For most eq t u ip imi -nt , t he
end item of materiel for opc’rational U S A m ’mn y Logist  i t - u -  Evaluation ,-\ inc’ nn’v
emp loyment  by the Army and at l e a s t  p er fo i’nmus this funic t ion (AR 10— 25 ) .
one other US mili tary  service. Ar m y -
proposed JSOR usUally are directed by

. 
- 

higher authority and are prepared and Low-rate initial production (LRIP). A low u-ate

processed fol lowing Required Opera- of output  at the  beg inn ing  of production

t ional Capabili ty (ROC) procedures to the to i’& -(uu ce the G ov e r n m e n t ’s exp osure  to

m a x i m u m  extent  practicable. large re tno f i t pm ’ obl em im s and costs whi le
still pm ’ ovid i  ng a( leqU ate flu n i l u e r s  of

Joint test ing. That development  and user test- i~r cm’ 1-tc~~lc~d pm’ eedue ’tion i tems for final
ing in which the Army part icipates With d e v e l oj e n i u e n t  and op em’a t io u a l  t e ’u - t  s let- fore
amiother service and which is conducted a fu l l  pm ’o d u ct iom i  ( i( ’c isi e)n is made  (A R
to eva lua te  Army i tems and systeiii s or 70— i) .
concepts h a v i n g  an interface with or re-
q u i r i n g  a test  envim’onment of another  - . . - . -

- ‘ 
Low—rate  initial production items. 1~n’eieiac ’t ion

service’ or u t e r u s and u - v u - l o i n s, or con- -

- - 
‘ 

, it ems m u a m ii i  fa c- t ii r’e(i dii  em r ig 1 R ii for OT
cept s of a m i c t hue ’r  se-mv ne which require and I)T I I I
t e - s t i  ng in an An -my  em u vi i ’ on i  mui ent ,

.luint deve’lopmcnt t est ing.  1 )c- v e - l o j e i m u e n i t  test- Miii nt r i i  m)ai)ility. ,-\ ch au’ac t  c - r i s t i c  of design and
ing  in wiuie’h the  Am ’r i i y  l)am’ticiPrites with  i n i s t a l l a t i e e n i  wh ich provide ’s inihe- :’eui t l y

an o ther  u - c i v i c - c -  amid svh ic’h is c-ond u ct c ’ d f e e r’ an ite ’nn t - - be re-b ui c c - e l  in  i t  n’ e s t omc ’el
t - e - va l ’ u te  A r t y  P - n s  - i - v t ’  ‘ ‘ u s  i v -  to :u u - i~ 

- i f ~~- u ]  ~~~ ; i o i  c c t 1 ‘ 11 1 ~ic ii

log an u interface ui I’e - q u m r i n i g  a t e s t  c ’ f lV i -  t i n m u c ; , wi em i ii . is i i i r c i n u t  r u i m m c - c i  m i  ru ’c ’om’ i i~i n u c c ’
r on m u~ent of another service; or i tems  and w i t h  pre se’ m’i iu ed on’ ii c ’c ’e lt m mc ’ s r u n e  me--

s y s t e m s of another  serv ice  which  r equ i re  soui rce-s (AR 702 -3).
t es t ing  in an Army cm i v  i ro l l  n iu ent .

M a i n t e n a n c e  test support  package. An as-
Joint  user te sting.  Testing in which the A r r ’nv -

s-m b l a g e  of suupp ort elc’mnc’nts . pi’ovmde d
pam ’tm cmpates with one or more of the ser- lce- fom ’e an id  used d u r i n g  deve lopment  and
vm c ’ e u -  to evaluate systems or concepts - ‘ -

- ‘ 
‘ 

- ‘ - opei-ational te sting amid eva lua t ion  for
h a v i n g  an interface with or m’equir ing a - - - ‘ -

- - v a l i d a t i n g  o r g a n i z a t i o n a l  and direct and
test e n v i r o n m e n t  of ano the r  service,  general  suppor t  m a i n t e n a n c e  c a p a lu i l i t y .

L(’~~r ’ r of ,-~gr eemen ;t (LOA). A J o i n t l y  pi -epared The n i u r c i n t e n a n c e  test support  pa ckage

and a u t h e n t i c a t e d  document  in which  n r u c l u d c - s  a l l  m ’ equ ir’e d ( lm ’af t equipm fl- nt

— the’ corn hat ic elope i’ anti iii ~uter i e i  do— Pu Id it ’ ru t  r c u r l s  (ope- r ’rct c c i  through ge’mlc’ mmii

ve ’leep e r omi ~ l i no the basic’ agn’e’ement s leer u - e l  pp un’ t mu ai nt  en am i ce eq iii p mn ent  lii ant i  -

fu r ther  i m i v c ’ s t i g ’ .~~ )ni of a p o t e n t i a l  als and  ‘‘E q u i p m ent  
- 

St ’ i ’ v i ec - ru i i i l i t y

4 ni u t e - r i t ’ l  -tystc’m (A R  71 -9) ( ‘ r m t c - m ’ia ’’ m eian emals ); l’e-pair parts; ui- i -c-u-

s - m i t - u - ;  special ami d c e , n i n m u e - n e  t i - I s ;  b e - s b ,

Le t te r  R e qu i r em en t  1K). A i m  r e h i u n ’ e’;- i r u t e d  t e r n —  se m l e l cee r t , e ’ r u l i h e m ’ a t  i e e n u . ami d i m u i l i t  t - n l i m n ’ e-

c ou tu re  fun’ u c ’ e l u i i s i t i e e n i  of hew v a l u e- i t t - i n s . e ’ r u l n h i r a t i o m m  sh ip f i ie ’ i h u t  i c - u - ;  am i d p e -rs tumi mi t l

It  is  j o i n t l y  p i n - p a r c el anti aut hit ’nt a’atc’d sk i l l  r e ’ q u m m n ’ e m n e e ’ m u t
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Major systems. Systems which qua h if ,v for De- Operational effectiveness (OE). The overall
fense Systems Acquisi t ion Review Coun- degree of mission accomplishment of a
cii (DSARC) review and others which are mi l i t a ry  system used by representative
critically important to the Army, comp li- troops in the context of the org anization ,
cated , expensive , controversial , or , for doctrine , tactics , threat , and environ-
any reason should involve the top man- ment in the planned operational
agement of the Army (AR 15— 14) .  emp loyment of the system.I

Materiel developer (or developing agency ). The Operational Feasibility Testing (OFT ). A Ii-

e ’ o mi um u iand  or agency responsible for re- mited category of FDTE conducted by

search , development , and produ iction val- the  user to permit  an operational evalua-
idat ion of an item (including the system tion of systems developed by another
for its logistic support) which respond to service , a forei gn nat ion , or a commercial
DA objectives and requirements (table fir m and to provide input  for a new LOA ,
6— 1, AR 70—i ) . ROC, or LR; modification of a develop-

Materiel requirement. An HQD A-appro ved 
ment plan (DP) ; or the initiation of a Pro-
duct Improvement  Proposal (P1 P).

requim -ement for a materiel  item or sys-
tem (e.g., an approved LOA , TDR , QMR , Operational tester. That command or agency
SDR , MN , ROC , TELER , or LR). responsible for the conduct  of operat ional

Measure of e4Tectiveness (MOE). The quan - testing of items or systems. It derives
t i t a t ive  expression (sometimes modified prog i-am and bud get informat ion  for op-

by subjective judgment )  of the success of c-rat ional  testing (01); writes the OT por-
a system in achieving a specified objec- t ion of the CTP ; determines when , where ,
tive. - 

how , and by whom 01 will be ac-
comp lished ; prepares operational test

Mission assignee agency. An agency responsi- desi gn plans; conducts or directs OT; re-
ble for materiel management of items ports on test results; and provides inde-
w i t h i n  s~ue ’ci fic Federal supp ly classifica- pendent  evaluations.
tion - ‘ eu - s os

Opera t iona l  tes t ing  (OT). Testing and evalua-
~, i r c~~ ch ,;mo~- t ;‘~- ugrannu -. I t -  ‘ - - . - -c u - y u ’ t u - ’ o s  t h o u  ~f h r  rd  s \ s I ~ us u - i u e m m i p io-l c’d

r~vam la b 1e  for p m o e ’ u r e m u r t ’ m i t  wi th  no ox- w i t h  typic-al user opermutors , cn’ews , or
pendi ture  of RI)TE funds ,  u n i t s  in as rea list ic an operat ional  envi-

m -onment  as possible to provide da ta  for
Nonmajor systems. u hose sys tems which do estimating:

fl c~ meet the cr i ter ia  for des ignat ion  i15 a. The mi l i t a ry  u t i l i ty ,  operat ional  ef-
major  sys t ems .  fect iveness, and operational suitability

On-site user t e st ing (OSUT). Testing per- ( inc luding  compat ibi l i ty ,  interoperabi l i .
formed to insure  t h u a t  cer ta in items or t y ,  rel iabi l i ty ,  avai labi l i ty ,  main ta inabi l -
sys tems  t ha t  are fl (et be ing acquired for ity, supportabi l i ty ,  operat ional  man

the A r m y  in the field an-e ready for opera- (so ldier) -rnachine in ter face , and t r a i n i ng

t iona l  use. OSUT has obj~’ctives s i m i l a r  requi rements )  of new systems.

to DT III and OT III but is conducted on b. From the user viewpoint , the sys-
equipment  at the operational site. tenn ’s desirabi l i ty  considering systems

already ava i lab le  and the  operational
Operational climatic testing. lests addressing benef i ts  r ind /o r  burdens  associated wi th

the upper  ard lower ’ bands  of t h e  c l imat ic  the new sys tem .
spectn -um ,  Th -se te~ t s wi l l  provide ’ an as- e. The mm ee d for ino d i fn ’at  ion to the sys-
se s sn m e em i t  of operat ional  s u i t r u i e l i ty  of a tern.
system under the c l ima t i c  c e in d i t i o n s  it is d. The adequacy of doctrine , org anu iza-
most l ike ly  to encounter in actual usage. t ion , operat ing techniques , tact ics , and

A—6
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trai ning for employment of the system; wance (CTA) are refined or modified as
the ade quacy of maintenance support for required.
the system; and , when appropriate , its
perfo rmance in a countermeasures envi - Proponent. An Ar m y organization or staff
ronme r it. which has been assigned primary re-

Outline test plan (OTP). The formal document 
sponsibi hity for materiel or for subject
matter ir , its area of interest (e.g., a prop-

which contains appropriate administra- onent school , proponent staff agency, or
tive information; the test purpose , objec- proponent  center).tive , scope , and tactical context; r esource
requirements; and cost estimates. Re quired Operational Cap ability (ROC ).

An HQDA document which states con-Perform ance criteria. The operational and /or
cisely (usual ly in four pages or less) thetechn ical capabilities established for an - -

item of materiel at the time it is approved min imum essential operational , techni-
cal , l ogistical , and cost informationfor development.
necessary to in i t i a t e  full-scale develop-

Physical characteristics. Those mi l i t a ry  ment  or acquis i t ion of a materiel  system
characte ristics of equipment which are (AR 71—9).
prima rily physical (e,g., weight , shape ,
volume , waterproofing, and s turdiness) .  Safety confirmation letter.  A letter , se parately

issued by the development tester and the
Pilot line items. Production items manufac- operational t -ster , to the m ateriel de-

tured for OT and DT I I I  and to confirm veloper  stating that the item or system
production feasibility. These could also conformus to all safety m’equiremnents and
be considered LRIP  items 

- should the speci fyin u g pn ’ecisely what  those safety
pilot l ine be converted to the  product ion re quin’en nent s  are.
line.

Safety engineering. Arc element of engineer-
Preproduction prototype s. Those en g in ee r ing  ing involving the  app l i ca t i on of s c i en t i f i c

deve ’lopnu ent prototypes m n r u n u m f a c t u r e d  ami engineem’ing p m i n c i p l e - s  fo r- the  t i m e l y
for OT and I)T 111 p l - i om ’ to  fu l l  l en’ odu ct i o n .  i u ~e u u t i ~~~- r e t i i e n  :end I v t i in or e -e e n i tn ’ e e l
I’hey ci Ulel  also h e -  the  )u ~ei~ y I- c -s t e s te d  cef hru zam -ds ’,v ith in a system ul .  Safe-ty cm i-
in 01 and L)T I I .  -gmneering di:t \vs upon prcefessional know-

Product impro vement testing. Testing to in- le d ge in t he  m a t h ema t i ca l , p hysical , am i d
sure suitability of the p r oposed product related scientific disci plines, tcegether

imnprove nuient for ,Armnv use, with  (hue ’ pr’inici p les amid nmie tho ei s of cmi-
gm nt ’t ’n ’i n g (l ( ’s ign r ind  an t  a lys is  to sleeci fy.

Production and deployment phase. The four th pie-diet , and eva lu iat e  the srufe ’ty of’ a sys-
phase of the materiel life-cycle. During te mn.
th is  phase , operational uni ts  are tm’ained .
equ ip m ent  is procured to meet the au- Safety release’. .-\ ehecunu ie’mu t provided by t he

• thor i zed  acquis i t ion  objective (AAO) and m a t e r i e l  developer  pm’ior t e e  any t c - s t i n m g
( i i st r ibu t e (I  m u  accordance with  the ’ major i nvo lv ing  the  Use of troops , Each safety

- 
ite m dis t m’ ihu t ion  plan (MI DP ) ,  and logis- release will describe the  specifi c haza rds
tical support is provided. Product im- of the item or sy stem and will  inc lude
provements are applied to the equipment  t ec h n i c a l  an d operat ional  l im it  at i ons  and
and/or  suppor t  systems wh en they are precau t ions .
required by opera t i cenal  e x p e r i e n c e  or to
emp loy new technology and doctn -ine. ,A Safety s ta tement .  A formal , comprehensive
table of organization and t ’q u ije f l u t ’n t  safe ty  m’ ( ’leo n ’t t h a t  sui m mu a m - i  ze -s t he  safety
(TOE), table of d i s t r i bu t ion  and allo- data  that  has h e& ’en co l l ec ted  and
Wafl( ’eS (T1)A), and corel 010,1 table of al l o— eva lu a ted  du n - i  mu g the l i fe- cycle  be -fore
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a test of an item. It expresses the consi- gation by a developing agency to deter-
dered judgment  of the developing mine  the Kechnical  su i tab i l i ty  of mater ie l ,
agency regarding the hazard potential of equipment , or a system for use in the
the item and any actions or precautions mi l it a ry  services.
that are recommended to m i n i m i z e  these
hazards  and to reduce the exposure of Technical feasibility test. Testing to provide
personnel and equi pment  to them, test d ita for a technical evalua t ion  and

assessment of i te ms or systems de-
Safety test. Testing to determine the degree of 

~‘eloped by ano the r  service , foreign na-
freedom of a system fromn those condi t ions ’ t ion , or a commerc ia l  f i rm.
that  have the potential  to cause in ju ry  or
death to pem-sonnel or damage to , om’ loss Test design plan (TDP). A formal  document
of , equipment  or property. approved by the test organizat ion which

states the circumstances under  which aSpecial study group. A group normally corn- test is executed , the data required from u iposed of representat ives of HQDA , corn- the test , and the means  of ana lyz ing  testbat developer , operational tester , data.materiel  developer , logistician , t r a ine r ,
and project manager  designee which  is Test directorate. A ten r u po ra r y  o rganiza tion
convened to conduct analysis, imisur-e in- foi ’med t(e ccemiduct a test, User test direc-clusion of all a l ternat ives  wi thin  an torate s have a tes t  director , deputy di-analysis, monitor  exper imentat ion , or m’ectors , and other test personnel desig-undertake other tasks that  may require nated in an approved plan.  A deputy  testthe concentrat ion of special expert ise for d i rec tor  (for DT or OT) directs e l emen t sa short dura t ion,  of the  test directorate  execu t i ng  data  col-

- lec t ion , test control , and  a n a ly s i s .  OtherSpecial task force. A gm’oup normal ly  eonu ~- d e p u t i e s  and elements  of a test directo-posed of it char te red  task force director  r a t e  nuay be concerned with test troops,and m’epn ’esenta t ive s  of the  user’ . m n u a t e r i e l  u - y s tem n support , su pe rvi s ion  of c e e n n i t e a td c -y e - l oper , t r r t i m l e n ’ , c on e l h e a t  de~ e-Iie leei’. ( l c - v e ] o pml l e - n i t  concept s e nuploved in th eeI IQD A , 0 1cc- r a t i o n a l  t e s t e r , a m i d a l i e - c t  t e s t , t m ’ r u n i n g .  le u ~i — t j c u - , f a c i l i t i e s , ad—
‘11 ru ‘~~ - ‘ i - r  - - - i - c ’ . Tb ‘ - sk 1 -i ce -  i -

~ - ‘ - - -
o l n i s t i  , d i c - i ~. r e n d  r u i i v j - i rv  a n d  e i r e i m u i t e e r -

d u e ts  an u i n—dep th  i i C V i  - s t  ~ ~~ ~~~ ~~~~ ~ i r ig  p e r s o n n e l ,
need for a sys t c-mn dc-se’ m ’ i he oe l  i m i i’eq cmi r e—
men t s  doe- u m en t s  and  of a n y  Ile i - u  ry Test objective. Sonne of the purposes fon’ which
a l t e r n a t i v e  s y s t e n m i  des igns , m o n i t o r s  c x -  t he  test is c o n d u c t e d  embod y i n g  a hogi -
p e r i m e n u t a t i u n , and  am -r ives  at a r e - c i m li -  c a l ly  related set of t e s t - answer ah e l e -  and
ieee- ceded a p p r o a c h  to pm ’ov i d ing  the  sys-  i n t e r d e p e n d e n t  issues. The ob j ec t ive  iou -
tern d e s c r ibed  in an rupproved  ROC docu- plies the  scope of the i n q u i r y ,
men t.

Test organiza t ion .  The o r g a n i z at i o n  responsi-
Suitability. A subjective detem’minat ion by a ble for conduc t ing  the t e s t i ng  (e - .g.,

decision au thor i ty  t ha t  dev e ’l e ep nr uen ta l  OTEA , contractor  t eam , l abora to ry
niateriel  e l i - c - s  or does not meet m i n i n i u m  group, test boards , or p i-oving g r o u n d  di-
e - su - e n t i r c l  standards prer equis i te  to satis- rectorate).
factory field service use. The j u d g e r n e n t
may be he ~i~ e-e I  on the prese nce eer absence Test proponent .  The co m uu m and  or agen cy de-
of unee ir’i’ ect  r i h e l e  m r ite r ie l  defi c ie ’micies , s igna t ed b y I IQ DA r e q t e i r im u g  t i - s t  r e s u l t s ,

and/ or  the- re e l nI u hee ’ m ’  and ru s se - s se ’e l  im li p u m ’ - Test re-port . A  deco n u e n t  t ha t  c o n t ai n s  the ’arece of correct able and u nco r r e c ’ t r cb le  da t a i - l i t  ~e i n e c - i l  f r i  mn ex e c u t i n g  th i e  te st ,s h o r t c c e n n i n g s .  describe ’s t h e  c o n d i t i o n s  t h a t  act u a l l v
Technical evaluat ion.  The study  am i d imi ve ’sti- pr es ’ai l~ d do r i n g  t e s t i n g  and  d a t a  collec-

A—8
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tion , and con ta ins  an ana lys i s  of test  re- user troops for test ing and to plan data
suits  versus test objectives, col lect ion in the area of t r a i n i n g  re-

quii ’ernents.
Test Schedule and Review Committee

(TSARC)- A DA conumnittee which recom- Type classification. Identifies the life —cycle
mends  test priorities; coordinates re- status of a materiel  system by the as-
sources for support of user testing; m’esol- signm ent  of a type classif icat ion designa-
yes conflicts between test requi r e -nuents  tion and records the status of a mater ie l
and other m issions; and recom m ends  ap- system in relat ion to its overall  life his-
proval of the FYTP. tory as a guide to procurement , authori-

za t ion , logist ical  support , asset s, and
• Test support unit .  The command  or agency - -- - - - - readiness re-port ing.

that suppoi’ts a test by providing military
personnel and TOE uni t s  and a portion of -

- - Typical user troops. Lu - er ’  operators cr e -wu - , orthe operational test directorate. - - -un i t s  of the type and qua l i f i ca t ions  of
Test unit .  The TOE uni t  or i nd iv idua l s  desig- those expected to use and maintain the

nated foe’ the test, sys t em when it is dep loyed.

Threat support package. A statement of the - - -
I. u-er. i’h at corn in and u mint , or c - Ic ’  ru e-nt wh ichactual  expected threat for the tested sys- - - - -

- - wi l l  be the  r’e - c n p m e n t  of the  pro d uct mo ntern. It may also contain specially con- - - - - -

stm’cic’ted thi’eat hardware, item for use in ac’e’omp lms himug a h e - u - m g -
mu ated ruuju-snon amid which wil l  have t h e

Trainer. The agency responsible for the de- itenuu i n c l u d e d  in i t s  TOE (C r ‘FDA .
velopment and conduct of the training
which will pm ’ovide the nec essa ry  u -ki l l s  to User test ing.  A ge- r Iee ’ic t t -n’nu u enc -eem u l ~er uu - s inug
operate and m a i n t a i n  iteruis and systems. opem ’aticena l t e s t i n g  (UT) and  fw e’c ’ li--

velopment testi rug  amid  c X  ~ee n ’i r i m e ’  mi t  at ion
(FI) TE).Training dc -vi ce. A m u ,v thm’ee—d iniuensio mi al ob-

jec ’t i Ic- y e-  loped frub  e i e ’ r c t  od . or h ir ’o ( ’u it ’ d - . - -
- ,. - - - \ a h i d a t m o n  phase. Fhe i - i - o i l i e hase in  the-u- p e-c - u t r i - r u l l y  fo r’ rmpm’ov rng t h u e  l e - : . u - u u m r u g   

- - - 
, ,

~ 
- ,

, - - - c i  - i , I  c . 1 - - ~~ u L r ~~- c - . — -~~ — i  I
-~ a a i n g  0 e - V C~~ ’u- e - ~ :c v 1 - e- -1 ~ i i e ’ i ’

- 
‘ 

- t h oSe s ’ce -p s t l i r t t  r u r c  r e - c e - s r u r V  i i i  re - --u l vesVs tc ’n l r  dev i c e - s on’ m r o n r s \ - s tenui - lc -\ . l ce- s .  - - -— 
- ‘ - iii’ mumnuu im l iz e — j ie - - na l i i ’g a-c t ic s  pn’olelc -m n sc- n , ~ v s te muu de ’vmce s au ’e d e -s ig -n e - i l for Cis c - - - - -

- i e l e ’r u t u f i e d  ( lu  n’m m u g t he  c’(en e’ c’ptu ~i l ph ruse- .wi th  one sy stem on’ item of e ’qu i p mn en t  - - - - -
- - ‘ 

‘ ~t - n ’ i fy je n ’ c - l m n n i n a r v  dc-sign and engine-c r-
i nclti (lmng subasseuuublies and c o m n p o n c -n t s  - - ‘ -

- ‘ - - m g ,  a c c o mpl i sh  n e c e s s a r y  pla muni ng , fully(o cr.. t r a i n i n g  devices for the TO\\ mis- ‘ -

- 
- 

- rum ua lyze tr’aek- —— otf I i r h u c ~~r e I s . amid pm’ c- lua resi lt- . M ( O - sun ’m es  t a n k , or- the MIG m’nfle). -
eo~i t  m ’acts n_ ee l u mn - ed f o r  full— scale do-b , No n i sy s te in  devices are designed to - - - -

- , - v e l o p n u e n t ,  F h -  \ - r c l i e l a t m o n  phas e - r e l ay  I n c  -

suppor t  genue n ’al m i l i t a ry  t r a i n i n g  and/ or
- 

- e lude  th e’ use- of i t i l  ~ r e mu c’ e- d i l c ’ v e - 1 ( i l i n i r e ~m utfor u se wi th  more t han  one sy s tem or -
- - - - 

. pr’ ote et vpes in deve-I ~~l i n d r e ’ n t  a m i d  e ip c ’i ’a—i t em  of e q u i p m ent , i n c l u d i n g  subas-  - 
- 

-
- t u o n a l  tests , The vii l m d a t n o n  çen ’ ( e ( ( su- m ay

u-c’ m Ed ics and components .  - -
— lee c’ ( enduct c ’d us i n g c - i m u p t - t i t iv c ’  or single

Train ing test support package. Used to train con i t r ’ act om ’s e e r  h i y  i n—house  labon ’atori e s.

‘-‘--9

- -
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Ot1TLI~’E TEST PL~iN (OTP) FOR D’T ~ -

~~~ ct Ti t~~e : \‘C1~~~ ;;~ent Test (
~~

) I , X~~~ Tank Sy s t em  
-

Te st pr on onent : Project Manager , XMl Tank Sys tem

/ Tçst J~c~~~ Test and Evaluation Command -

Tc~~~~LOc~~t~ 2fl: ~berdeen  Proving Ground , N ary land

Dates  of Test: February — May 1976

1. Refe r en ces: 
-

a. Depar tm ent of the Ar my Ap~~r o ved M a t e r i e l  r~eed (E :. :::~~~
~~~velo,pment) (!‘~~~(E D ) )  for  a :-:ain B a t t l e  Tank , 31 Janu ar y  1973 .

b. Request for Proposal DDAEO7—73-R0008, 23 February 1973.

c. Development Concept Paper (DCP) 117 , 18 January 1973.

2. Pur,~g~~~: To de~~onstrate fundamentally that technical ri~~ks
associated with the XMl Tank System ‘nave been ident i f ied and
that solutions are in hand , and to provide comoarative t~ -rf z~r-
mance data on tbe two co m : et i n c  sy s t e m s  to the source  s e l e c t i o n
process fo r  tbe Ful l  Scale D ev e l o~::aont (FED)  t -h a ~~e .

3. ~~~j ect i v e: The D r im ar y  o b j e c t i v e s  of DT I ar c  :o cam:  ~~ e
the cx i st i nc  or ~d :-a~~e - s t~~2 l  c a a r bi l  ity  of tbe X~~1 Ta ~k des ~~~~~ e~~~

that  of the MG OA 1E 3 , and  to  id o n t~~fy  the b e t t e r  des~~cn .
Demonstrated p e rf or :~~nce w i l l  be co a r- ar e d  to ~~~e :.:::~~er ie l  ~:-
regri:cments . Specific test object~~v--s will address ~ e l e c t e d

-
- 

~ sp€ c is  of the fol low inc to as su re  tha t  c r i t i ca l  anJ  - L - is c r1r:~1n—

atorj -factors are .tested/evaluated .

~~. Crew ~ u r v i vab i l i tv : To what degree  do t he-  ~or,~~et i n c
proto types  pr o v i d e  i r ap r ov o m e nt  ov -i-r  the  M6OJt1E3 in te rms  of
arm or pr o t e c t i o n  (RE and N E A T ) ,  mine p r o t e c t i o n, com~:-ar~~r - ~~tal:- -

za t i cn  of f u e l  and a m m u n i t ion , a n t i -s pal l  t e chn i c u es , mu1 t i~~~~~t
protect i an or d h i t  a v o i d a n c e ?  To wb~ t d ecj r ce  do t :r- c :r ct o ~~v :~~’~
reduce  v isu a l , no i se , and i r f x  - i r ed  s i c r r a t ur -s?  Which d€-~ a

considered t o  p r o v i d e  the “b et t e r ” crew su r v a ~~’o bi l i t y ?

- IV.E.I.l

- ,

__ _  —



- - -——-—-- - -~~~- - -—~~~~ - -‘_~
—

~~
-
~~-~~

- - - ------ --~~‘-- --i~ ~~~~~~~~~~~~~ -
,--

/ ~~~ ~~

‘

~~~~

- 
- - - -

~~~~~~ To ‘~ b a t  dec r e e  do the .  cc ::I~~e t a : r e  : r o tct - : —

a - : .~~ n t u  over  rhc -  - : dU ~~~~~3 ‘.‘.-i th  r c - s : - - - c t  t O  E u : ’ ,’ - —

a e r - -et . ac a u is i t : c n  ;)~~r : o r: .a nc e  (day  o n ly )  , fi~
subse’(~~~-~~~ a ound hit probabilities and t ime to ‘n i t  an d  :~:ill~
( Inc 1 aCb ’~ alr modes of stationary and moving tanks and t i l L t u )  -

Which d ’s : .~ n as considered to possess -~be “better ”

c. ~-~- - b i l i~~j: To w h a t  degree  do t he  compe t ing  p r o t o a y ,~ c-s
provide amarovearents over the M6OP.1E3 with respect n o c r o s s —
country m ob i l i t y ,  acceleration , operatlon on 10,. a:,d bC~
sio~ es , iaaum austa m e d  speeds , and faa a:ab~ 1 m y — -. i t h an o
w i t n o u t  k i t ?  Do e i t h e r  or both of th e  co: oet m c :
p r ov id e  c~rA acce  t a b l e  leve l  of ~~ or i~ an C e  un d er  various

terrain conditions? Which design is consrderec to p-~~ov i d e

the “be t t e r ” mob i l ity?

d . R~~M—D: Does e i the r  prototype exhibit potential of
achieving at  leas t

(1) 320 overall M!IBF ? 
-

(2 )  89% inhere-nt availability?

(3) 1.25 maintenance ratio?

~~~~~ ) 
-~~, °f lO ~‘~~1es : r -’.- .-er t r a i n  d u ra b i l i ty ?

in p~~x 3u cn i on , and ~~~ of the  RAM v a l ue s  and  lOOd of the  oe\~- r  
—

t r a i ’i d u r a b i l i t y  v a l u e  d u r i n g  DT li/Or I I ?

e . Fiqhtabilitv : (l-~uman  F a c t o r s  and -~jlit,:rv Utility)
h a ve T O n — , :~ach  l Ot  in t e r fa c cs  been ad e u u a t el y d t - sj ~~nc-d ? To ~~:-~~~
degr ’~ has crew f u n c t i on in q  bc-en i n c l u d e d  as a key d esi g n
m e t  ei- in the ccmcac’ting design apDroac’tl c-s? i.e - ac cc s s a b il :  ty
of ;m a u n :t i o n  and  con t ro l s, ser v i c i ng  of w e a m o n s , d e s a u n  of
c:e ’~ ;tations , ease of maintenance by oc~ - a ator and :iain’o n a r r ’ c
personnel , etc. What is the coiur— arativc mal itary utility 0:
the competitive designs? Which prototype , hzaseo on this

ment ap :e ar s  to be the most f i ghtable design? (It is e ~ v i s  r a  a

that this test objective will provide a po in t  of d~ : - ~~~: t or e  i c r
a d d i t i o na l  ev a l uat i o n  by UTEA d u r i n g  UT I ) .

f .  Other  T ec hn ica l jp e r f  i~c e C a r ac~ c t ~i s~ ~c~~: i . e . ,
coohat  wei g ht , w i at h , he i g ht , s ci e ty ,  et c.

IV.E .I .2
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Scone : 
-

a .  E ach of t .--u .  ~ OE -t ~nc cent rocto: w i l l  b u i l d  ~ nd
de l ive r  to the  Go-;ernment one calm iet e  pi c;tonyoc- vehicle ,

one automot iv e t e s t  r i g ,  one b a l l i s t i c  h -a l l  and one b a l l ist i c
t u r r e t .  The t e s t  w ill be conduc ted  over a t h r e e  m on t h  s e- r in d
concluding in Nay 1976. Since ASARC II is scheduled f o r  Jun e

1976 , it wi l l  be e s s e n t i a l  t hat  the  t ime lag between t e s t i n g
and repor t ing of r e s u l ts  be- h e l d  to the a b s o l u t e  n ir a im u m .

b. Within the time and h a r d -~-;z re c o n s t r a i n t s, t he  t e at
cannot be a comolate e v al ua t i o n . -S ince  the~ critical issue to
be resolved by DT i is the~~~~~ :r ~~~~~of i-,u o ro v emc n t  over the
current (1976)  s~-r i e s  tan :-:~~~~~~is te st mas t  concentrate on
acco mpli shing the- objectives outlined above . Essential to

,this process wi l l  be the availability of the final DT 11/UT II
test reports  fo r  the N6OA 1E3 t a n k.  It is a s s um e d  t h a t  t h e s e
da ta  wi l l  be a v a i l a b l e.

- c. It is envisioned that each of the four major deliver-.
able it ems w i l l  ‘be ded icated to the  accompl i shmen t  of spec i f i c
test_ object ives. That -is , ~~he ballistic hull and ballistic 

- -

turr et w i l l  be u sed to n~e a sur e  crew s u r v i v a b i l i t y ,  ~the  automo-
tive t est r ig to m ea s u r e  mobi l i ty  p e r f or m an c e~ and 

- 
the prototype

vehicle to m e as u r e  f i r e  n - - e r  s ys t em  accu racy  and fig h ta b il i t y.
Both the o’. rt c m ot i v e  t e s t  r ig and r -ro tn type  vehic les  will

for t he- :d -: - - D a ~~~ c-c -sa nt .

d.  o - ma~~i miz e  r~~sults  d u r i n g  DT I/or I , comoone ,~~ safety

and performance tests will be c o n d u c t e d  in advance to the extent
possible. - This will allow DT I/UT I to concentrate more ily
on a system e v a 1 u at i on .~ 

-

e. The test as conceived ~ill be aredominantly e~ g iI~cerinv

t ype t ests , th e re - fo r e , ;d e rd e e n  Frovinc Ground is selected as

the l o c a t i o n. A c - mar  ar id  hog i n a e-r hoa rd  s~-r sonn e l  w i l1 , ho~~cvc a

:-articipcite in DT I.

f. A safety release will be published prior to initiation

H of~~~rI .

g.  In t h a t  t h i s  t e~-~t w i l l  b ’  co~i d u c~ -d d u r i o c  tb c -  v -~~ icL —

ion , ~ f o re , i~ ~ e - 

~ o l i e  o , L

care  w i l l  be t~ :~-; e- n to  i nsu r e  - ra s - it  ive c o n t a  ct c : a t a  is r-~ a lv

ua:ic ;m ;c:a (’c a . procedures tc eO U 5 O J l S I i  t h i s  ~~il1 be saab l i c  he-u

- pr i or to the testing.

iV .E .1. 3

--

~

-

~ 

- - - — - - — -~~~~ - - -



__________ -- 1~~

f .
/ ~

a. Test It~ :::s:, F r om  each of two coot r~~c :o r s , o:ce c a::

r:rototypC , one aasa; . e s  ive ne-st rig and one _ ::: ic b u ll  ~ nd
t u r re t .

b. Compar ison I t em : Two M 6OA 1E3 t an k s . ( -:60A1h3 DT 11/
UT I I) test  i_ c_ s u i t s  w i l l  be used to the :: ax i r n u m  t r a c t  icable
ex t en t  and a c t u a l  veh i c l e s  w i l l  be used  on l y  to such  ex t en t  as

he required for a va l id  c omp a r i s o n )

c. :~~-c~u n i t i on :  To be d e t e r m i n e d.

d . N i l i tar v  P e r s o n n e l  R e a u i re m c n t s :  P cu~ r~~o e r c t s  to  be
provided by US A l my  TECO~ by pos i t ion, gr~cde , d o a l i f i cat i o n ,
n umber and inclusion dates .

e. Con t r ac to r  Suppor t :  N a i n t e n a n c e  and stare part support
at te s t- s i t e .

f .  P r e— t e s t  T ra i n i n g : Operator  and m a i n t e n a n c e  t r a i n i n g
prior to i n i t ia t i o n  of -tes t .  -

g. Facilities and Other : None

6 . Test ~-H1~~~ t s-t a:

a.  D r a f t  d e t a i l e d  test h an: - Feb 75

b . Approved and c o o r d i nat e d  d e t a i le d  t st p l a n :  A u g  75

c. Ballistic hull and ballistic turret
- . 

de1j vered~ Oct 75

d. Automotive tent rigs , prototvne vehicles ,
special tools , t e s t  eQuipment and d~ s- p—
water fording kit delivered : Jan 76

e. Comparison Items : 
- ‘ 

r (-
~~~~~~~~~( 

Nov 75

f .  Contractor training co;s~:leted : ‘ -
~~~~~~~ 

-
~~

- 
- 

Jan 76
- - -

g. St a rt  ~~T I :  
- - 

Feb 76

h .  Comp le te  DT I: M ay 76

i~ DT r en or t :  du n  76
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Cost__Suscs rcrv: ‘Pta o lc  .- . a ~ ic ~-JYL ~~L i n o d s  a i c  r e - c u  i t - - f  for
j~~ (Armor  a l i t-  h n gi : -en  f-~,a r d  is fu rarod or l e v e l  of e-±~~~~:t

b as iS  and is , t h e r c~~c :c , :. -s : n c l u d e- d  at t h a s  t i r e ) :

/ FY74 $30 , 000 P i an o  inca ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~

k~~75 $ 3 0 , 000
FY76 ~~4O0 -,--O0O Tes t  C o n d u c t

-~~~~~ --c-s---~--- 5o ~ ~ o
NUTE: Estimates aic  in currc-nt dollars and rates and c c-rae-ct -f
Institutional funding rates .

8. Point_ of Contact:

H~ , TECO~-’~, t :r . Do n b e a c h , At lb T h—bb
Autovon : 870—5266/4008

XMl , P1-10 , !‘tA J J. Lcs~~an , A!-~CP?- lC~- -ST
Autovon : 273—1639/1684

- 
- _ ‘Th ,_ - —

j - ~~~

- - :- -
‘ -

~- - ~~
‘ I - __ -

I ,: : -  - 
- - - - 

- 
/ ~~~ r

- ~
- ‘i2

- 
- 

/ — r 
7O~~~~

- - - - - -- ‘ S i  cc~~
5 

~
_

~~~
— -

~

- — - - -- — - 
— 0— 

- 
- -- - 

~ - 1 - - ‘ - - 
(. -_

— 
1_-S / _ _ _ - 

, / : 
- ~— — 

-

.- t - ’  ) - .~~~~~~ 
- -

_ ,— z •  - - 
- ‘-S —

/ - ,___ -

I

iv .F .i .5 

— --— -~~~~~~ ~~~~~~~~~~~ -—- - —-- -—- - ._ ___  - - —



r ;- 

~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~ 
— -

~~
- ----

~~~~~
- 

_ _ _  ~~~~~~~ 
- -

~~~~~~~~

~~~~~~~~ 

~~~~~~
±

~~

1

~~~
! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

r 
~~~~~~~~~~~~~~~~~~~~

I’

- -- 

- 

- - 
. - - - U-, - -- - -

- ‘ 
*~ - - -

- - __J -
-- - — s o t ; -

I ~- I— - -

- - . - - ‘ ‘-. . — 
- - - --S ‘

- ‘ - - -T~ ,~~~ 
- - - 

- -



-

~~~~ :~~~ - - _ - - - _ - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— ----- -‘--S --- 

~~~~~

- — - ‘-- - - - - - — - -



(‘ : 1 1 -: ~~~ ‘i ~- : f  (C - :

~‘ c ’ :  7 ta 7-~ -

- : i

~~~~~

: t~~~~~~~
’- : - - ~:~: ‘ i (  T:a:~ 

(F ’ l)  C, - :~~~~~ C021 Pe -~:t I ( C - 5 : :

:-:~ l (1 : 1) ( 0~~l )  -

• / -
- ~~T bF’: C- -a - n~-~ 

b-s r ~~ I )

- :  ‘
~~~ 
‘ ‘b- - ~~-p ~: - 

~
H - ’ -~ 

--Ii 1 : ‘t : _ . -  
~~

- C: ~aa ’ I c :  ~1 - -s

-- - ,
~ 

sa  00 - ,-: - (c: TI

l s~ C - r-~ ,

—- - ,i:- ’-:. lOt : ( l b .

~~~ U~ iT :  7-~~:1- C: ~~- ; 0  (-t i - a )

lIT : itID - b~—~

(, J  1 (Y !- - ; I bc : fT -S -c-p . 1 : I ::~~ Cr c-u- ’~~ ,

~T T~~ l t - C :  F, - - x a : a r ~’ -- ~~
‘
~~~~ ‘ 1O!(

I. ; - p ~~~’ I H C .

- -  f - :  : - - C  s I It -:1 (b c- -

- ‘ - s .  :c) f~~~~~- ’’ I 5  - :~~~~~~~~ - T ~~~, 
c~a t - ~ 

-
~~ :~~~-:-s-

- ~~~~~ - -r , : ‘ T  ~~~~t : - : cf 
-

: ‘ : ~c 
- 

~: 
f

b l ~ n t ’ :: l ’ S. - : I c i  — t - ’ ’- ~ 
50 ~-c :ca a 5 . ~~ , f ~- t - : - - ~ t 1 1 ~ ; ?

I- I l J : - ~~ -~~- : l \-
~~’ 

5000.P , ~~~~~~ t i -  ‘. 1 ~-5 - 5b-a~ 
-~~, ~~~~~

: ‘ -‘ , ‘ l c : : ~~~, 1 5 ~~t S ’  
.:.-f - - - ‘ p sr-

f , :  I’, - s - -  :p . 1 , a ~ ci ’ I l  b y  c: - - 
- - - :L -

- - -

- - - 
a I -  -:: ( - -‘ - r -

~ ~ 
( ‘  - PC 1 1  ) c c-I a I - - ‘

~ 
‘ ‘

~l 1 - c - a l  c, - I i  ~,

P.  c - - - I V C S .

-
~~~
. ( l ~~t V ~~ 

1: t n  : - ‘ - ‘
~~~~ 

i ’i - n  :~~H(a~~1 i ( C i  ~1s’’c f ~T c

1~~ 
- i’ - - : 

~~~~~~~~~~~~ 
as.

- 
- -

‘

I~ ~‘ I  - ‘ •“ - -
~ 

-

_ _ _ _  _ _ _ _  ~~~~~~~~~~~~~~~~~ -~~~~~~~ 
—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~
--



-- 
- -- - - - --- - - -~~~~~~~~~~ - - -

~~~~~ 
- - - -- -

~~~~~~~~~~~~~~ T~~L 
- -  —-

~~
— -

~~~~~~~~~~~~:

(~D- ~~~ 
I\,’( P : To pa ca id e- a: c- : - - — c-:. Y r .  - - s: cc c i t  : a  I -_. : : _ —

, - ; c r y  c’~ 
l t i _  t~:o C t f l f c C a t ( -  i - v S :  ~-::. s .

~~~. 
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4.  ~- l c : ’ T . -’-I ’: -’ i 1 ( i !~~( C t J PT

f - - c c . XN1 01’ 1 c,H 1 I t  c~ 1 1 : - ”  ;:ltl. T , ~~ c ’ : : c - : a t a J  a- St  I
j 

( C T  II )  o r  -‘- i - - r (ni n Prov i br- 1 :- amf , ‘P . C -f I c~~il c :::itst cd

c a t  -r  t a c _ p f l  s ; , t : n ( ’, I t - c c i - a 5 , ’ L :-: : , : - ; - - c  :dflsi:: y ~~~Lc-
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