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Director, °per. itional 1 st & Evaluation 
Mis ;ion Sat !merit 

Mission Statein :nt 

The Director, 01 crational lest and E .aluatioi wi I ensure that weapons systems are 
realistically and idequately tested anc will pm vid complete and accurate evaluations of 
operational die( tiveness, suitability, ind sury vat ility/lethality to the Secretary of 
Defense, other d :cision ma ers in the Departrien.  of Defense, and Congress. The 
Director. Operat onal Test Ind Evalu; tion wil ac omplish this by providing policy, test 
approval, indept ndent repots, and cm erseeing an investing in test and evaluation 
facilities and inf astructure. 
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Dirc ctor, Operatiou tat Te t o nd Evaluation Goals 

Director, Operatiol 'al Test and Evalua ion Vis on 

"WEAPONS THAI WORK-  - increased military car ability, efficiently integrated into the 
warfig,hting force. A effective efficient 3epartmcnt if Defense test and evaluation team, 
supported by a state of-the-art infrastruct ire, that ,s v tal to effective program management, 
realistic testing, and value-addt d evaluati 3ns. 

A Test and Evalua ion Strategic Plan i Being )ev loped 

After a decai .e of down:;izing. the Test an. EN aluation Executive Agent, comprised of the 
Service Vice Chiefs and the 1)i •ector, Op :rational Te t and Evaluation, determined that a more 
corporate approach o test and evaluation issues i nei essary. This approach must consider not 
only future test and !valuation •equireme its, as id ent fled by Joint Vision 2020. but also current 
realities, such as wo •kforce red actions, sl ill and r :ter tion issues, and aging and deteriorating 
facilities. To respor d to these many dem inds. tht Te a and Evaluation Executive Agent is 
developing a corpor ItC Test and Evaluati )11 Strategic Plan. 

This Strateg 
developing their Prt 
requirements 10 to 
institutionalize a sir 
serve to bridge the 
Strategic Plan requi 
To achieve this end. 
and reviews by men 
commanders, memt 
Acquisition Executi 

Members of 
drafted goals for the 
items and recomme• 
Strategic Plan. 

Vision: The 
evaluation c. 
support systi 

Mission: PI 
managers, di 
developmen 
suitable syst 
environment  

c Plan will guide the 
gram Obje :five Men 
5 years be:'ond the F 
itegic review as part 
ap betweet today's c 
es full participation • 
the Test aid Evaluat 
tiers of the Executivi 
n•s of the acquisition 
ies), and rt presentati 

the F,xecut ye Agent 
plan. Test range am 
ided mod if cations, 

world's bt st T&F, cr 
.pabilities to thoroug 
ms for the warfighte 

'vide worl l-class, dt 
cision mai ers, and v 
, test and evaluation 
Ins arc fie ded, whili  

Military De 
orandur is ( 
rogram Obji 
)f the te: t at 
ipabiliti:s a 
rom mei nbe 
.on Exet uti, 
• Agent, test 
commu uty 
yes of ir dus 

levelopi:d i; 
operational 
hich were i. 

pabilities fo 
ily and r 

cision st.ppc 
.arfighte •s, 
nfrastru :tut 

• contim ing  

iartments and Defense Agencies in 
'OMs) and in examining resource 
ctive Memorandums. The plan will 
d evaluation investment process and should 
id tomorrow's technology. A successful 
's of the Test and Evaluation Enterprise. 
e Agent has initiated a series of meetings 
range commanders, operational test agency 
(including representatives of the Service 

rY-

 

itial vision and mission statements and 
test agency commanders reviewed these 
icorporated into the current draft of the 

• the world's best testers - test and 
aically test and evaluate weapons and 

rt information to acquisition program 
sing the full spectrum research. 
t, to ensure operationally effective and 
to be responsible stewards of the 



The draft St) ategic Plar currently include: eit ht goals. These goals focus on the 
developmental and a operational test work bree, tho de :ision makers, defense planners, 
infrastructure invest nents, policies, strat !gic part •ter nips, and test environments. The goals will 
be successfully met :hrough thi accompl shment .)f s• tpporting objectives. These objectives and 
their implementatio t action pit ns are cut -ently bc ing developed. 

• 

Goal 1 - An experienced, trail 
military, Ind contractor workf 
meet the tations T& E needs. 

Goal 2 - A new, mere comple 
acquisitic n decision makers, p 
operators defense planners, cc 
stakehold 

led, flex ble 
)rce; cor tint 

.e appreo :iati 
•ogram r ian 
ngressie nal 

multi-skilled government civilian, 
ously infused with new talent; to 

nt of the value of T&E by 
.gers, program executive officers, 
nembers and staff, and other 

Goal 3 - Improved infrastruct Ire manz gen lent of and better informed 
investmei its in test c tpabilitieE . facilith s, a Id equipment to: I) keep pace with 
advancini ; weapons • echnolog: es and c tan: ;ing operational conditions, and 2) 
ensure ef icient and :conomic; I test an i et aluation. 

Goal 4 - Consistent core T&E standards, olicies, practices, and processes for 
executior of T&E ar d full cos visibility tc support "best value" determination. 

Goal 5 - ?alleles an I process( s in place to test and evaluate rapidly evolving 
inforrnati m technol( gies of sy :terns en suni tg real world interoperability. 

Goal 6 - arly 0 I'A involvert :zit as ar int :gral part of acquisition supporting 
warfighte • requiremt nts interp etation, pro ram manager early insights into 
operation ii issues and where a tpropria e, c 3mbined T&E. 

Goal 7 - -:xpert mat agement a of enviro rum ntal and encroachment issues 
associate( with T&E activities thus ens urit g continued access to critical land, 
air, sea. a id space er vironmen S. 

Goal 8 - itrategic p;trtnership: with pr )grz m managers, other governmental 
agencies, .ndustry, a; id acadenr ía to sus ain superior T&F, of weapon systems. 
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Dir!ctor, Operational 'rust and Evaluation Functions 

(Documented i Department of De 'ense Di rec ive 5141.2) 

Under th direction 3f the Sec -etary of De ense. the Director, Operational Test 
and Evaluation i ; the principal staff a ;sistant ; nd idvisor to the Secretary and Deputy 
Secretary of Det :.nse on or  crational 'est and Ew luation, Live Fire Test and Evaluation, 
and the Major R Inge and T.:.st Facilit Base ir tht Department of Defense and the 
principal Operat onal Test ; nd Evalu; tion/Liv e F re Test and Evaluation official within 
the senior manal cment oft le Depart: nent of Deft nse. The Director, Operational Test and 
Evaluation is re t ponsible f r the 'Oil( wing fulictil 'nal areas: 

• 
• Prescribe po 

and Live Fir 
Major Rangt 

• Provide advi 
Defense and 
Logistics). 1 
Defense Cor 
and Evaluati 
Defense in g 
Live Fire Te 
Director, Op 
the Major R; 

• Designate, a 
for Director, 

• Monitor and 
Evaluation ii 
Facility Bas( 

• Analyze the 
Evaluation c 
Test and Ev 
initial produi 
Defense (Ac 
committees ; 

icies and procedures 
7 Test and I:_valuatior 
and Test Facility Br 

ce and ma i e recomrr 
the Under secretary 
;sue guidai.ce to and 
iponents with respec 
)n, and the test and e 
:neral, and with resp 

and Eval lation to 1 
:rational T :st and E% 
nge and Fist' Facilit! 

appropria e, seiecte, 
Operation; I Test anc 

review all )peration 
. the Department of I 
, to ensure adherenc( 

.esults of C perationa 
)nducted o i prograrr 
luation ovt rsight, an 
tion, subrr.it reports 
tuisition. Technolog: 
s follows: 

for the t ont 
, and foi thc 

thi 

endatior s tc 
)f Defense ( 
consult vitl 
to Opel atic 

ialuatioii in 
•ct to spi.cif 
e condu.:tec 
aluation ovt 
Base. 

special intt 
Evaluat ion 

il Test aid 1 
)efense, and 
to appn 've( 

Test an I E. 
under :)irt 

1 prior u a c 
o the Se :re! 
, and Lc gist 

uct of Operational Test and Evaluation 
composition and operations of the 

• Department of Defense. 

the Secretary and Deputy Secretary of 
itcquisition, Technology, and 
the heads of the Department of 
nal Test and Evaluation, Live Fire Test 
rastructure in the Department of 
c Operational Test and Evaluation and 
in connection with programs under 
rsight and to specific issues regarding 

rest weapons, equipment, or munitions 
Dversight. 

valuation and Live Fire Test and 
activities of the Major Range and Test 
policies and standards. 

.aluation and Live Fire Test and 
ctor, Operational Test and Evaluation 
ecision to proceed beyond low-rate 
iry of Defense, the Under Secretary of 
ics), and the congressional defense 

A.- For ( perational Test and 1 :valuatit n, I:port the adequacy of the test and 
evalt ation perrolned and xhether the -esults confirm the operational 
effec iveness an! operatio ial suitaiilii / for combat of the items or 
comr onents acti ally testec . 

• For I ivc Fire Tcst and Ev; luation, rep )rt the results of the testing and an 
oven 11 assessmt nt. 



• Report annu .11y to the $ ecretary f Defen: e, t ie Under Secretary of Defense 
(Acquisition Technology, and lx gistics), and Congress summarizing the Operational 
Test and Ew luation an Live Fin 'rest an i .aluation activities and the condition of 
the test and e valuation infrastruct ire and t eso irces of the Department of Defense 
during the pi tceding fiscal year. [he repert stall include comments and 
recommendi tions on re ;ources ar ;1 facilities vailable for test and evaluation and 
levels of fun ling made ivailable or Open itio tal Test and Evaluation and Live Fire 
Test and Evz luation act vities. 

• Provide eval iation repc rts as reqc ested by the Secretary of Defense or the Under 
Secretary of Defense (A cquisitior ..lechru log (, and Logistics) in support of system 
acquisition r :viel.vs and the Defer se Acqu siti in Executive Summary preparation. 

• Ascertain di( status of i iteroperal ility of intb mation technology and national 
security systi ms by assisting the Comman Jen in Chief and Components planning 
exercises, ex Deriments, and traini ig activi ies which will verify proposed solutions to 
identified sh 

• Co-oversee 
Joint Test an 
(Acquisition 
operational 

• Manage the. 
system desig 
and lethality 

• Oversee and 
Program, thc 
Munitions E 
Precision Gt. 
Defense Tes: 

Dint Test a id Evalua 
I Evaluatic n test pla 
Technoloi :y, and Lo 

octrine, tac tics, and 

oint Live lire progn 
operatibial doctrit 

iirect the activities c 
Joint Technical Coo 
fectivenes: , Departn 
ided Weap ins Couni 
and Evaluition Prot 

ion proj tcts 
Ls with tie I 
gistics) t 01 
rocedur ts a 

m to obi ain 
e, tactic.;, ax 

F the Cei itra 
.dinating Or 
ent of n efei 
.n-measu -es 
,ssional hist 

and co-charter and jointly approve 
nder Secretary of Defense 
.tain information pertinent to joint 
id to ensure an operational test focus. 

information pertinent to improving 
d procedures relative to survivability 

Test and Evaluation Investment 
nips on Aircraft Survivability and for 
se Threat Systems Office, the 
rest and Evaluation Directorate, and the 
tutc. 

• Establish De iartment o. ' Defense- Nide inv esti lent strategies, business processes, and 
policies for i nproving tie realism respon: ive less, and productivity of the test and 
evaluation in trastructurr. Review Departr tem of Defense component budget 
submissions o detennit e the adec uacy of Dpi rational Test and Evaluation and Live 
Fire Test one Evaluation funding, and the .ide( uacy of funding, for all test 
investments, and recapiialization 4 ,f ranges an facilities and other resources used for 
test and eval ation. 

• Promote coo dination, caoperatio.  t, and m ituz I understanding within the Department 
of Defense a id between the Depa tment or De fense and other federal agencies, state, 
local, and foi zign gover iments an i the civ ilia L community with regard to test and 
evaluation m itters. 
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Regu atory Ai thority 

The Directoi Opera' ior al Test an .1 Evaluz tiot derives his regulatory authority from five 
sources. 

1. Title 10, United States Cod Section . 139, 2266, 2399 and 2400 provides for the 
establishment of the Office of the Dir :ctor, Opera :ional Test and Evaluation, outlines the 
authority of the • , ffice, and :stablishe govern-  ng lirection. 

2. Department of L dense Act uisition F egulatio ts c 3mmonly referred to as the Department of 
Defense 5000 sc .ies Directives. The 5000 ser es )irectives are comprised of three 
documents: 

a. Department if Defense Directive 5000.1 "Tht 
the Deputy S ecretary of Defense (fl Octob:r 2 
applicable to all Depart; nent of D fense a qui 
time-phased -equiremer ts and evc lutionar, ac 
integrated te: t and evalt ation. 

b. Department , if Defense fristructio: 1 5000.2 "C 
System," sig led by the inder Sec -etary of De 
Logistics), tt e Assistant Secretary of Defe ise 
Intelligence) and the Di ector, Op :rational Te! 
establishes a general approach for managii,g a 
that every tet hnology pioject and icquisitim 
project or pr( gram. part cularly tit n-major prc 

c. Department • ,1 Defense .egulatio i 5000.2 -R, 
the lnstructic n in early January 20 )1, puts fort 
major defens acquisitic n progran s. 

Defense Acquisition System,-  signed by 
3, 2000, describes management principles 
;ition programs. It stresses interoperability, 
4uisition, use of commercial products and 

peration of the Defense Acquisition 
ense (Acquisition, Technology and 
Command, Control, Communications and 
t and Evaluation on October 23, 2000, 
;quisition programs while acknowledging 
rogram is unique and that any particular 
grams, need not follow the entire process. 

o be signed by the same three parties as 
mandatory procedures and formats for 

3. Department of E :fense Dirt ctive 514 .2, - Dir :et( 
which was signe I by the Deputy Undi r Secret try 
Directive was re cntly reiss ied to upc ate the r :sp( 
authorities of the Director, Operationz 1 Test at d E  

r of Operational Test and Evaluation," 
if Defense on May 25, 2000. This 
nsibilities, functions, relationships, and 
valuation. 

4. Department of 1.) :fense Dirt ctive 3201.11. - Majoi 
updated, coordin ited, and iF currently awaitint sit 
Defense. This D rective wa; updated :o reflec ch  

Range and Test Facility Base," has been 
nature by the Deputy Secretary of 
inges in oversight authority. 

5. Department of I) .fense Dirt ctivc 512' 1.47. "Ccrite 
coordinated, and is currently awaiting signatur: 
Directive was up latcd to reilect chant es in ov rsi 

A copy o or a sumn .ary of ref .vant inf3rn• 
found in the folk wing subo dinate tat s. 

• for Countermeasures,-  has been updated, 
the Deputy Secretary of Defense. This 
Jht authority. 

ation from each of the above items can be 
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St 

[NO1 E: All the following 

autory Language 
sections are from Title 10, U.S. Code (10 USC).1 

SEC. 139. DIREC1 

(a)(I ) Thc 
Defense, appointed • 
Senate. The Directo) 
basis of fitness to pc 
from office by the P 
to both Houses of C. 

(2) In this 

(A) The 

(i) th. 
component of) wear 
effectiveness and su 
typical military user 

(B) The 
acquisition program 
this title or that is de 

(b) The D 
Secretary of Defens4 
evaluation in the De 
within the senior ME 

(1) prcs 
the conduct of opera 

(2) pros 
Secretary of Defens, 
military department: 
Defense in general L 
connection with a 

(3) mor  

OR OF 0 PERATII 

c is a Dire :tor of OF 
rom civilien life by t 
shall be appointed v 

-form the cuties of a 
esident. "11.c Preside 
,ngress. 

;ection: 

term -ope .ational te 

: field test, under rea 
3ns, equipment, or rt 
tability of he %cape 
.; and (ii) Cie cvaluat 

term "maj.m. defense 
that is a in tjor defen 
signated as such a pr 

rector is th: principa 
for Acqui ;ition, Tee 

partment o "Defense 
nagemcnt of the Dec 

;ribe, by aLthority of 
tional test ;aid evalui 

ide guidan :c to and. 
for Acqui ;ition, 're( 
with respe ct to oper 

rid with respect to sp 
kjor defense acquisit 

itor and re./iew all oi 

}NAL "1 ES I' AND EVALUATION 

:rational Te and Evaluation in the Department of 
ie PresiLent by and with the advice and consent of the 
ithout mot Ito political affiliation and solely on the 
c office pf I irector. The Director may be removed 
it shall corn nunicate thc reasons for any such removal 

a and es,  alu; lion" means--

 

istic cor iba conditions, of any item of (or key 
unitions for the purpose of determining the 
is, equilme it, or munitions for use in combat by 
on of th: re ;ults of such test. 

acquisition Program" means a Department of Defense 
acqui: itio program for purposes of section 2430 of 

Tram b/ th : Director for purposes of this section. 

adviser to, ae Secretary of Defense and the Under 
hnology, an Logistics on operational test and 
Ind the prin. :ipal operational test and evaluation official 
irtment )f[ efense. The Director shall--

 

the Seci eta' y of Defense, policies and procedures for 
tion in tie I iepartment of Defense; 

onsult with the Secretary of Defense and the Under 
hnology, an Logistics and the Secretaries of the 
itional teSt rid evaluation in the Department of 
:cific op:rai onal test and evaluation to be conducted in 
on progi am 

.erat ionel te. t and evaluation in the Department of 
Defense; 

(4) C001 
department or &fen 

(5) revi 
and financial matter 
facilities and cquipr 

(6) mot 
provided for under L  

dinate ope: ational te 
;c agency; 

:w and make recomn 
; relating to operatic), 
Lent, in the Departmt 

itor and re. /iew the E 
ection 236.i of this ti  

ling cor duc 

.cndatio:is ti 
al test aid 
nt of De :en: 

ve fire tcstit 
lc. 

,ed jointly by more than one military 

the Secretary of Defense on all budgetary 
valuation, including operational test 
e; and 

g activities of the Department of Defense 



(e) The D 
Director directly to 
obtaining the appro. 
The Director shall c 
of, the Under Secret 
officers and entities 

(d) The D 
evaluation, other thi 

(e)(1) Th 
results of all operati 
studies conducted b 
in the military depa! 

(2) The D 
preparation for and 
in the Department o 

(3) The D 
(including the recor 
necessary to review 

(f) The Di 
evaluation activities 
the preceding fiscal 
Defense, the Under 
Congress not later tl 
section 1105 of title 
Director shall conct 
shall include such c 
including comment! 
test and evaluation; 
activities. The Secrt 
subsection. 

(g) The D 
House of Congress) 
of Defense. 

(h) The Pi 
section 1105 of title 
proposed appropriat 
and Evaluation in cz 

(1) The Di 
personnel to enable 
prescribed by law.  

rector may commun 
he Seereta y of Defe 
•al or conc trrence of 
)nsult clos ly with, t 
ary of Defi nsc fbr A 
of the Dep artment 

rector ma) not be as 
n the prov sion of ac 

Secretay )f a milita 
)nal test at d evaluat: 

the military departr 
tment. 

rector ma) require ti 
he conduc of the tes 
:Defense. 

rector shall have ace 
Is and data of each n 
in order to earn out 

rector shal. prepare 
(including live fire t 
year. Each such repo 
3ecretary c f Defense 
ian 10 days after the 
31. If the I )irector si 
rrently sub nit an uric 
)mments and recomr 
and recon mendatio 
rid levels c f funding 
tary may comment o  

c:ate vie,  vs c 

isc and he 
any (Alit r oi 
ut the D .rec 
;quisitio T 
Defensc • re! 

igned any r 
vice to c ffic 

ry depar :me 
cond lett 

lent in c )nn 

at such obst 
t part of any 

:ss to al rec 
ilitary d.:pai 
us dutie; ur 

a annual rer 
!sting activi 
-t shall be st 
for Acq: fish 
ransmis iior 
bmits th re 
lassifiec ye: 
tendatio is a 
is on res our 
made av lila 
any rer ort  

n matters within the responsibility of the 
)cputy Secretary of Defense without 
ficial within the Department of Defense. 
or and the Director's staff are independent 
!chnology, and Logistics and all other 
ponsible tbr acquisition. 

!sponsibility for developmental test and 
:als responsible for such testing. 

it shall report promptly to the Director the 
I by the military department and of all 
:ction with operational test and evaluation 

rvers as he designates he present during the 
operational test and evaluation conducted 

mds and data in the Department of Defense 
tment) that the Director considers 
der this section. 

ort summarizing the operational test and 
ies) of the Department of Defense during 
bmitted concurrently to the Secretary of 
ion, Technology, and Logistics, and the 
of the budget for the next fiscal year under 
)ort to Congress in a classified form, the 
sion of the report to Congress. The report 
; the Director considers appropriate, 
:es and facilities available for operational 
ile for operational test and evaluation 
31-  the Director to Congress under this 

rector shal comply iith reqt est! from Congress (or any committee of either 
for in Iona ition relat ng to or cral ional test and evaluation in the Department 

esident shall include in the B•adg .t transmitted to Congress pursuant to 
31 for each fiscal ye. a-  a sepa -ate statement of estimated expenditures and 
ons for thz t fiscal ye ir for tilt. ac ivities of the Director of Operational Test 
rrying out he duties and resp:ms bilities of the Director under this section. 

.ector shall have suff cient profes ;ional staff of military and civilian 
he Director to carry )ut the datie and responsibilities of the Director 



SEC. 2366. MAJOR fi YSTEM! AND ilUI;ITIONS PROGRAMS: 
SURVIVABILITN TESTING AND L :THAL IT) TESTING REQUIRED BEFORE 
FULL-SCALE PR 3DUCTION 

(a) Reqt: irements.--; I) The Si cretary tf E efense shall provide that--

 

(A) a c,  )vered syst :.m may n )t procet d h :yond low-rate initial production until 
realistic survivability testing o:. the syste n is con-  pie ed in accordance with this section and the 
report required by s ibsection ( I) with re: pect to that :esting is submitted in accordance with that 
subsection; and 

(B) a rr ajor munit on progra u or a n iss] le program may not proceed beyond low-
rate initial producti( n until rea istic lethr lity testi ig ( f the program is completed in accordance 
with this section ani l the report required )y subse:tio i (d) with respect to that testing is submitted 
in accordance with hat subsec ion. 

(2) The S, 
program may not pr 

(A) in t 
testing is completed 

(B) in t 
program, realistic lc 

(b) Test C 
shall be carried out 
(including a covere( 
demonstrated by the. 
in the product modi 
beyond low-rate init 

(2) The cc 
available for the sys 

(c) Waive 
survivability and let 
program, or coverec 
program enters engi 
testing of such syste 

(2) In the 
covered system), tht 
of this section to su( 
combat by firing nu. 
subassemblies, toge 
of combat data. Sac 
(or covered product 
Congress, before tht 
the survivability anc 
section would be un  

cretary of Defense s tall provide hat a covered product improvement 
)ceed beycnd low-ra c initial pro luction until--

 

le case of ;i product mprovei nen . to a covered system, realistic survivability 
in accordance with t us section; ind 

le case oUt. product i -nprover ien to a major munitions program or a missile 
:hality test. ng is corn Acted ir act ordance with this section. 

uidelines.- .(l) Survi 'ability nd ethality tests required under subsection (a) 
;ufficiently early in t. Le develt ppm ..;nt phase of the system or program 
product ir iproveme it progri m) :0 allow any design deficiency 
testing to )e correct d in the des gn of the system, munition, or missile (or 
ication or ipgrade tc the syst:m, munition, or missile) before proceeding 
ial product ion. 

sts of all tt sts requin .d under tha subsection shall be paid from funds 
em being tested. 

Authority.--(1) The Secretary oi Defense may waive the application of the 
iality tests of this se( Lion to a co,  ered system. munitions program, missile 
product in tprovemet it program i the Secretary, before the system or 
leering an manufac uring develi ipment, certifies to Congress that live-fire 
n or progr im would be unrec son ibly expensive and impractical. 

;ase of a cc vered sys em (or cove 7ed product improvement program for a 
Secretary nay waiv the apr lica :ion of the survivability and lethality tests 
h system or program and inst -:ad allow testing of the system or program in 
nitions Iik ly to be e 'counter :d ii combat at components, subsystems, and 
her with pt:rforming iesign a tat) ses, modeling and simulation, and analysis 
alternativ -: testing r may not tc c; tried out in the case of any covered system 

improvem( nt progra n for a cDVe •ed system) unless the Secretary certifies to 
system or program nters en in aring and manufacturing development, that 
lethality tt sting of s ich systt m ( r program otherwise required by this 

.easonably expensivt and int' rac icable. 

3 



1.4 t• (3) The St 
report explaining he 
system or program E 

system or program. 

(4) In timt 
provision of this sec 

(d) Report 
subsection (a), the S 
defense committees 
testing and shall giv 

(e) Defini. 

(1) The 
weapon system--

 

(A) t  

cretary shall include 
w the Secrp:tary plan: 
rid assessir g possibh 

of war or nobilizati 
:ion. 

ing to Con ;ress.--At 
tcretary of Defense 5 

Each such report sh; 
: the Secre ary's over 

ions.--In tl- is section 

term "covt red syster  

with an cei 
to milt .ate 
alternat lye: 

)n. the 1- res 

the cum lusi 
iall sub' nit 
11 describe I 
111 asses ;mc 

i" mean; a 

tification under paragraph (I) or (2) a 
the survivability or the lethality of the 
to realistic survivability testing of the 

:lent may suspend the operation of any 

3n of survivability or lethality testing under 
t report on the testing to the congressional 
le results of the survivability or lethality 
it of the testing. 

chicle, weapon platform, or conventional 

tat include:. features lesigned to Provide some degree of protection to users 

in combat; and 

(B) ti .at is a maj )r system within die n caning of that term in section 2302(5) of 
this title. 

(F) a 
of that term in sectit 

(3) The 
(or a covered produc 
the system in combs 
capability similar to 
emphasis on testing 
consideration the su 

(4) The 
program or a missik 
testing for lethality 1 
for combat.  

conventior al munitip 
n 2302(5) if this titl. 

term "reali Vie SUrVi\ 

t improver lent prop 
t by firing • nunitions 
such muni• ions) at tF 

vulnerabili y with re: 
;ceptibility to attack; 

term "reali ;tic lethal 
program r a cover 
y firing tht munitior  

Ins prog 

ability to :stir 
im for a col 
likely to be 
C systen co 
pect to ote 
nd combat; 

ty testin ;" r 
produ t ii 

or miss le c 

(2) The term "major munitio is progr; tm" means--

 

(A) a munition j.rogram f r which mo: e than 1,000,000 rounds are planned to he 
acquired; or 

that is a major system within the meaning 

g" means, in the case of a covered system 
ered system), testing for vulnerability of 
mcountered in combat (or munitions with a 
'figured for combat, with the primary 
nial user casualties and taking into equal 
Performance of the system. 

leans, in the case of a major munitions 
iprovement program for such a program), 
)ncerned at appropriate targets configured 

(5) The term "conf .gured for combat, 'w th respect to a weapon system, platform, or 
vehicle, means load* d or equip ied with a I danger ous materials (including all flammables and 
explosives) that wot Id normall be on bc ird n cc mb it. 

(6) "lhe term "covc red produ t impro /en ent program" means a program under 
which--

 

(A) a moditicati )i or upgr ide will be lade to a covered system which (as 
determined by the S :eretary of Defense) s likely ro a. fect significantly the survivability of such 
system; or 



;de will bet 
the Sect etai 
Jr missi e p 

lefense von: 

Led Serv.ceL, 

;ed Sery ces 

lade to a major munitions program or a 
y of Defense) is likely to affect 
oduced under the program. 

:nittees" means--

 

(B) a 
missile program whi 
significantly the leth 

(7) The 

(A) t) 
the Senate; and 

(B) tl 
the House of Repres 

SEC. 2399.' 
ACQUISITION PI  

modification or upgr 
:h (as dete mined by 
day of the munition 

.erm "cong ressional 

e Commit cc on Arr 

e Committee on Amn 
mtatives. 

and the Committee on Appropriations of 

and the Committee on Appropriations of 

WERATIONAL T :ST AND VALUATION OF DEFENSE 
.0CRAM:; 

dal Production.-- (I) The Secretary' of 
program may not proceed beyond low-

evaluation of the program is completed. 

ise acquisition program" means--

s a major system within the meaning of 

3 1, 

(a) Condition for 
Defense shall provic 
rate initial productic 

(2) In this 

(A) a a 
that term in section 

(B) is d 

(b) ()perm 
acquisition program 
of the Department o 
projected level of fu 
that program. 

(2) The D 
conducted for each 
Director shall prepa 

(A) will 

(B) whe 
components actual I! 

(3) The D 
Defense, the Under 
congressional defen 
precisely the same f 
submitted to the Sec 
the Secretary may v‘ 

(4) A fina 
acquisition program  

)rocceding Beyond I 
e that a mcjor &fens 
n until init al operati 

subsection the term 

nventional weapons 
!302(5) of his title; I 

:signed for use in cot 

ional Test ;end Evalu 
may not be conductc 
Defense approves (: 

-Wing) foroperationz 

rector shal analyze I 
najor defer se acquis] 
e a report tating the 

they the te:.t and eva 

ther the re: ults of su 
tested are L:ffective ; 

rector shal submit c 
;ecretary of Defense 
;c committ Ts. Each 
)rm and with precise 
retary and .1nder See 
ish to malo: on the rc 

decision Niithin the 
beyond lc),  v-rate init  

ow-Ratt Ini 
acquis tioi 

ma] test and 

'major d efei 

;ystcm t tat 
nd 

that. 

) 0 
i until the I: 
n writin;;) tl 
I test and ev 

le results of 
Lion pro;;rar 
opinion oft 

uation p:rfc 

:h test and e 
nd suitalle 

Lch repo -t ut 
for Accp Lisit 
;uch rep )rt 
y the sat ne 
retary at d s 
YOrt. 

)epartm:nt 
al pro& ctic 

Nrational testing of a major defense 
irector of Operational Test and Evaluation 
e adequacy of the plans (including the 
duation to be conducted in connection with 

the operational test and evaluation 
L. At the conclusion of such testing, the 
le Director as to--

 

aned were adequate; and 

;aluation confirm that the items or 
'or combat. 

der paragraph (2) to the Secretary of 
on, Technology, and Logistics, and the 
hall be submitted to those committees in 
ontent as the report originally was 
tall be accompanied by such comments as 

if Defense to proceed with a major defense 
n may not be made until the Director has 

5 



• 

submitted to the Sec 
and the congession; 

(5) In this 
given that term in se 

(c) Detern 
quantity of articles c 
determined by--(1) t 
Defense, in the case 
section 139(a)(2)(11; 

(2) the e 
in the case of a new 

(d) Impart 
acquisition program 
the system being tes 
required under subs' 
extent that the Sem 
in the operation, ma 
deployed in combat. 

(e) Impart 
contract with any pc 
evaluation of a systt 
production, or testin 
another contractor o 

(2) The D 
Director determines 
the contractor in prc 
shall review each su 
assessment of those  

-etary of D:fense the 
.1 defense committee 

subsection the term 
:tion 139(1)(2)(B) of 

ination of :uantity c 
ía new sy:tem that z 

Directoi of Opera 
of a new s:-stem that 
of this tido); or 

.perational test and e 
5y51eni tha is not a r 

ality of Cc ntractor 
(as define( in subset 
ed may he involved 
ction (a). -.he limita. 
,ary of Del znse plan: 
=mince, and suppo 

al Contrac cd Advise 
-son for ad iisory anc 
m if that person parti 

of such sistem for 
the Dept tment of I 

rector may waive thc 
in writing hat suflic 
viding the ;ervices. 
;h waiver Ind shall i 
waivers rni de since t  

report ith 
: have =61 

• major dfei 
this titlt 

f Articic s R 
re to be )rot 
ional Test a 
is a major d 

,aluatiot ag 
eajor def 

:sting Pi:rso 
Lion (a)( 2)), 
n the co tdu 
ion in thz pi 
for persans 
t of the iyst 

.ry and ,e,ssi 
assistance s 
;ipated in 
militari de 

)efense). 

limitation I 
ent step:; ha 
he Inspt cto 
iclude ir thc 
le last such 

(3)(A) A c ontractor t lat has pa ticipatec in 
production, or testin g of a system for a m litary dt par 
contractor of the De iartment o" Defense) may nol be 
of criteria for data o Alection, p:rfonnanc assessinen 
test and evaluation. 

•espect to that program under paragraph (2) 
cd that report. 

.se acquisition program" has the meaning 

:quired for Operational Testing.--The 
ured for operational testing shall be 
id Evaluation of the Department of 
;tense acquisition program (as defined in 

:ncy of the military department concerned, 
acquisition program. 

the case of a major defense 
no person employed by the contractor for 
A of the operational test and evaluation 
:ceding sentence does not apply to the 
employed by that contractor to be involved 

being tested when the system is 

:tance Services.--(1) The Director may not 
!rvices with regard to the test and 
r is participating in) the development, 
Jartment or Defense Agency (or for 

nder paragraph (1) in any case if the 
ie been taken to ensure the impartiality of 
General of the Department of Defense 
Inspector General's semi-annual report an 

.eport. 

'or is participating in) the development, 
ment or Defense Agency (or for another 
nvolved (in any way) in the establishment 
, or evaluation activities for the operational 

(B) The Ii nitation in subparagr iph (A) be not apply to a contractor that has 
participated in such ievelopme produe :ion, or tzsti ig solely in testing for the Federal 
Government. 

(0 Source of Funds f ir Testing --The cc sts or all tests required under subsection (a) 
shall be paid from fi nds availa. )le for the system hein g tested. 

(g) Direct,  ir's Annual Report.-- ks part c f th ! annual report of the Director under 
section 139 of this t tle, the Dir ctor stud describi: fo each program covered in the report the 
status of test and ev. .luation activities in e omparis an vith the test and evaluation master pan for 



that program, as apr roved by tl.e Direct() The D: rec or shall include in such annual report a 
description of each' vaiver grar ted under subsecti m ( -:)(2) since the last such report. 

(h) Defini ions.--In ti .is section 

(I) The term "opeiational te: t and ev duz tion" has the meaning given that term in 
section 139(a)(2)(A of this till!. For pur wses of i'ub (ection (a), that term does not include an 
operational assessm :nt based c (elusively on--

 

(A) c lmputer m3deling; 

(B) s mu lat ion ; 

(C) a -1 analysis of system equirement: engineering proposals, design 
specifications, or an / other information c mtained in irogram documents. 

(2) The term "co ni ;Tess lanai iefense ;on mittees" means--

 

(A) t te Commit ee on An ied Sen ice: and the Committee on Appropriations of 
the Senate; and 

(B) t: Le Commit .ee on An ied Service:,  and the Committee on Appropriations of 
the House of Repret 

SEC. 2400. LOW-I tATE INF HAL PR )DUCT 10:4 OF NEW SYSTEMS 

(a) Detern lination of Quantitie: To Be Proc .ired for Low-Rate Initial Production.--(1) 
In the course of the levelopme it of a m4 or system, t le determination of what quantity of 
articles of that syste n should b: procure( for low -rat,  initial production (including the quantity 
to be procured for p eproduetic n yen flea ion articles) shall be made--

 

(A) whi n the mile: tone 11 de ;ision with, espect to that system is made; and 

(B) by 1 ae official 3f the Der artment of! )efense who makes that decision. 

(2) In this section, tho term "m. lestone 11 ck eision" means the decision to approve the 
engineering and ma. lufacturing developn em of a maj )r system by the official of the Department 
of Defense dcsignat :d to havelhe author ty to ma (e t iat decision. 

(3) Any ir crease fror i a quantil y detem me under paragraph (1) may only be made 
with the approval of the officia . making t ie detennin. 

(4) The qt antity of ai ticks of a major s:,ste n that may be procured for low-rate initial 
production may not )e less thai I one open itionally col figured production unit unless another 
quantity is establish :d at the m lestone II decision. 

(5) The Si cretary of )efense st all include statement of the quantity determined 
under paragraph (1) in the first SAR subr lilted with r :spect to the program concerned after that 
quantity is determin :d. If the quantity ex( eeds 10 per. em of the total number of articles to be 
produced, as deterrn .ned at the milestone II decisi iith respect to that system, the Secretary 
shall include in the: tatement the reasons for such qui ntity. For purposes of this paragraph. the 
term "SAR" means t Selected .kcquisitio Report sul mitted under section 2432 of this title. 
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Su mmary of Def( nse A cq iisition Regulation 
Test and E valua tio i Provisions 

Overview 

The 5000 series deft nse acquis!tion regul itions is cor [prised of three documents: 

• 

1. Department .1.  Defense Directive 
Deputy Secrm tary of De7ense on C 
applicable to all DoD acquisition 
requirements and evolutionary acm 
test and eval mation. 

2. Department , if Defense Instructio. 
System," sig led by UnCer Secret 
Assistant Set retary of E efense (C 
and Director Operationtl Test an 
approach for managing icquisitio 
project and a :quisition program is 
particularly m on-major rograms, 

3. Department )f Defense Regulatio 
the Instructit n in early . anuary 2( 
major defens e acquisitit in prograr 

3000.1 fix Defense Acquisition System," signed by 
ctober 23, 2)00, describes management principles 
trogram ;. It stresses interoperability, time-phased 
uisition us( of commercial products and integrated 

m 5000.2 peration of the Defense Acquisition 
ry of Deter': e (Acquisition. Technology and Logistics), 
nnmanc, C ntrol, Communications and Intelligence) 
I Evalua:ior on October 23, 2000, establishes a general 
programs rhile acknowledging that every technology 
unique Ind that any particular project or program, 
teed not fol ow the entire process. 

15000.2-R, :o be signed by the same three parties as 
01, puts for h mandatory procedures and formats for 
IS. 

Test and Evalu ation Prov sions 

The hierarchy ol these doctments rei 'forces f ve najor Secretary of Defense themes for test 
and evaluation: 

1. Early op rational assessment 
the Oper aional Tes Agency i 
integral 'J lest team. responsi. 
executin ; an efficie A integral 
decision: . 

1. Combinc d developr lent test/c 
demonst ation phasos, 
evaluati( n required by law. 

3. Sufficier tly early ertphasis or 
subsyste as, and whale systen 

4. Within e tch prograi a, establis 
evaluatic n results o la near-n 

5. Early co nmitmentliy prograr 
appropri mte modelir g and sirr.  

my the D rec 
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perationd tc 
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nment o 'ax 
al-time hasi 
is and tester 
Jlation t )ol:  

or, Operational Test and Evaluation and 
nci Evaluation Continuum" as part of an 
.ng, programming, budgeting, and 
valuation program that supports program 

st throughout the system development and 
:pendent initial operational test and 

)ility analysis and testing of components. 
:orrection of vulnerability deficiencies. 
techanism to feed back continuous test and 
; to the designers/developers. 
; to development and accreditation of 



Director, Opera tional Tes : and Eva luation Zes 3onsibilities: 

The Director. Operational "lest and F.: .aluatior ex reises the statutory authorities of Title 10 
through the 500( series doc Iments. P .ocedure fo • test planning, execution, and reporting are 
contained in Der artment of Defense 1.egulatic n 5 )00.2-R. Director, Operational Test and 
Evaluation staff tre membe -s of the I dense /.cgt isition Policy Working Group (DAPWG) 
and Steering Grc up (DAPS 3), which manage cha iges to the 5000 series documents. 

• 



De )artm ij1 of Defense 

DIRECTIVE 

                  

NUMBER 5000.1 
October 23, 2000 

                               

                               
                               
                      

USD(AT&L) 

SUBJECT: Ti e Defense Aequisiti .m1 Systt m 

References: (a DoD Dii ective 5010.1, "D2fei.se Acquisition," March 15, 1996 
(hereby :...anceled) 

(1) Doi) In:truction ! 000.2., "Opi ration of the Defense Acquisition 
System,' October 23, 200) 

(c ) DoD 50 )0.2-R, "14andatoy I rocedures for Major Defense 
Acquisi.  ion Progt ims (MI )AI 's) and Major Automated Information 
System rMA1S) A equisition I rograms," March 15, 1996 (hereby 
eaneeleil) 

) Under Secretary ( f Defen te ( kcquisition, Technology and Logistics), 
Assistat t Secretai y of De:ens: (Command, Control, 
Communications, and once), and Director, Operational Test 
and Evaluation IV emoramillIT , "Mandatory Procedures for Major 
Defensc Acquisit on Program s (MDAPs) and Major Automated 
Information Systt m (MAIS) . tcquisition Programs," October 23, 2000 

(i ) through (h), see e iclosure I 

1. PURPOSE 

-rhis Directive 

1.1. Reis iues refere ice (a). 

1.2. Real thorizes p. iblication of refer me (b). 

1.3. Can( els referor cc (c). 

i 
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1.4. Provides policies and principles fbr all Department of Defense (DoD) 
acquisition programs. 

1.5. Describes management principles applicable to all DoD acquisition 
programs. Reference (b) describes a simple and flexible approach for managing all 
acquisition programs. Reference (d) describes operating procedures that are 
mandatory only for major defense acquisition programs and major automated 
information systems, and for other programs as defined specifically in reference (d). 
The Chairman of the Joint Chiefs of Staff Instruction 3170.01A (reference (c)) 
establishes policies and procedures for the DoD requirements generation system. 

1.6. This Directive and references (b) and (d) provide mandatory policies and 
procedures for the management of acquisition programs, except when statutory 
requirements override. If there is any conflicting guidance pertaining to contracting, 
the Federal Acquisition Regulation (FAR) (reference (0) and/or the Defense FAR 
(DFAR) Supplement (reference (g)) shall take precedence. 

2. AppucmmITy 

2.1. This Directive applies to the Office of the Secretary of Defense, the Military 
Departments, the Chairman of the Joint Chiefs of Staff, the Combatant Commands, 
Office of the Inspector General of the Department of Defense, the Defense Agencies, 
DoD Field Activities, and all organizational entities within the Department of Defense 
(hereafter collectively referred to as "the DoD Components"). 

2.2. The policies in this Directive are applicable to all on-going acquisition 
programs regardless of their stage of development. 

3. DEFINITIONS 

Terms used in this Directive are defined in enclosure 2. 

4. POKY 

The following policies and principles govern the operation Of the Defense Acquisition 
System, and are divided into five major categories. 

4.1. Achieving Interomability 

2 
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4.1.1 
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;h understanding of critical system 
id the flow of consistent and reliable 
in the battlefield. The objective is an 
iding of key systems in a given mission 
ition between the requirements, test and 
isciplined control over the development 
stems. 

4.2. Rapi 1 and Life :tive Trar sition Porn Scienec.a0_Technology to Products 

4.2.1 The funcamental r )1e of the 1) )1) Science and Technology (S&T) 
program is to liable a technologic illy supc riot military force. The S&T program shall 
address user n :eds; main .ain a bro .d-basee pr.( gram spanning all Defense-relevant 
sciences and t( chnologic ; to antici iate full re z .eeds and those not being pursued by 
civil or comm( rcial comrlunities; i'reserve Ion ;-range research; and enable rapid 
transition fron the S&T base to us :fill mili:ary products. S&T projects shall focus on 
increasing the :effectivencss of a cz pability wh le decreasing cost, increasing 
operational hi:, and incromentally improvi ig i  roducts through planned upgrades. 
S&T exceutivi s shall encourage th use of init ativcs, such as advanced technology 
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demonstrations, designed to accelerate the transition from the S&T base to useful 
military products. Basic and applied research arc the foundation for equipping 
tomorrow's user. To protect and ensure the success of the warfighter on the 
battlefield, the protection of dual-use and leading-edge military technologies begins 
during research and development in the laboratories (whether Government or 
commercial) and extends through the acquisition life cycle. Thus it is imperative to 
maintain a strong technology base investment to develop options for the long term, 
beyond the thrcats, scenarios, and budgets that today's analysts can currently predict. 

4.2.2. Tirnc:rPhased Requirements and COMMunications. with tisers. 
Validated time-phased requirements generation is an evolutionary approach to 
specifying operational requirements in an incremental manner over time matched with 
projected threat assessments and available technology. Time-phased requirements are 
essential to evolutionary acquisition strategies and are strongly encouraged as a 
preferred approach to establishing and documenting operational needs. The Defense 
acquisition and requirements communities shall maintain continuous and effective 
communications with each other and with the operational user. The objective is to 
gain a sound understanding of the users' needs and to work with them to achieve a 
proper balance among cost, schedule, and performance considerations. 

4.2.3. Use olcorrunercial Pt-Q(14401, Services, and Technologies. In 
response to user requirements, priority consideration shall always be given to the most 
cost-effective solution over the system's life cycle. In general, decision-makers, users, 
and program managers shall first consider the procurement of commercially available 
products, services, and technologies, or the development of dual-use technologies, to 
satisfy user requirements, and shall work together to modify requirements, whenever 
feasible, to facilitate such procurements. Market research and analysis shall be 
conducted to determine the availability, suitability, operational supportability, 
interoperability, and case of integration of existing commercial technologies and 
products and of non-developmental items prior to the commencement of a development 
effort. 

4.2.4. P.erfortnance-BasedAcquisition. In order to maximize competition, 
innovation, and interoperability, and to enable greater flexibility in capitalizing on 
commercial technologies to reduce costs, performance-based strategies for the 
acquisition of products and services shall be considered and used whenever practical. 
For products, this includes all new procurements and major modifications and 
upgrades, as well as the reprocurement of systems, subsystems, and spares that are 
procured beyond the initial production contract award. When using 
pet-romance-based strategies, contractual requirements shall be stated in per:ormancc 

4 
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terms, limiting the use of military Decifica ion; and standards to Government-unique 
requirements c tly. Configuration manage net t decisions shall be based on factors that 
best support in plementat on of per -ormanc z-b; sed strategies throughout the product 
life cycle. 

4.3. Ita,p1 land Effective Iran ;ition from \cquisition To Deployment and 
Fielding 
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user through assessments of a system's contributions to mission capabilities. Test and 
evaluation planning shall begin early in the acquisition process. To the greatest extent 
possible, the DoD Components shall gather test data to identify the total cost of 
ownership, and at a minimum, the major drivers of life-cycle costs. Each Military 
Department shall establish an independent operational test and evaluation agency, 
reporting directly to the Service Chief, to plan and conduct operational tests, report 
results, and provide evaluations of effectiveness and suitability. 

4.3.3. Competition. Competition is critical for providing innovation, product 
quality, and affordability. All DoD Components shall acquire systems, subsystems, 
equipment, supplies and services in accordance with the statutory requirements for 
competition. Competition provides major incentives to industry and Government 
organizations to reduce cost and increase quality. The Department must take all 
necessary actions to promote a competitive environment, including examination of 
alternative systems to meet stated mission needs; structuring Science and Technology 
investments and acquisition strategies to ensure the availability of competitive 
suppliers throughout a program's life and for future programs; ensuring that prime 
contractors foster effective competition for major and critical products and 
technologies; and ensuring qualified international sources arc permitted to compete. 
Acquisition, technology, and logistics decisions shall be made with full consideration 
of their impacts on a competitive industrial base, including not only the prime 
contractor level but also the subcontractor level. 

4.3.4. Departmental Commitment to Production. Milestone decision 
authorities shall .not commit the Department to the initiation of low-rate initial 
production (or any production in the case of systems where low-rate initial production 
is not required) of an acquisition program unless and until certain fundamental criteria 
have been considered and evaluated. These criteria include, but are not necessarily 
limited to, demonstrated technology maturity; well-defined and understood user 
requirements that respond to identified threats; acceptable interoperability, 
affordability, and supportability; and a strong plan for rapid acquisition using 
evolutionary approaches as the preferred strategy, open systems designs. and effective 
competition. 

4.4. (ntegrated and Effective 'Operational Support 

4.4.1. Total Systems Approach. Acquisition programs shall be managed to 
optimize total system performance and minimize total ownership costs by addressing 
both the equipment and the human part of the total system equation, through 
application of systems engineering. Program managers shall give full consideration to 
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all aspects of sy ;tern support, includ ng logit tic! planning; manpower, personnel, and 
training; human, environmental, sail ty, occt pat onal health, accessibility, 
survivability, al d security factors; a id spect -un management and the operational 
electromagnetic environiwnt. 

4.4.2. 1.9gistic,s_:rransforr1 ation. Lo f istics transformation is fundamental to 
acquisition refc rm. Deci: ion-makt rs shall - ake all appropriate enabling actions to 
integrate acquit ition and I pgistics tc ensure i St. perior product support process. The 
Department shE 11 strive Co • an integ ated acc .uis tion and logistics process characterized 
by constant foc is on total cost of cm mership; su 'portability as a key design and 
performance fa ;tor; logist cs emphE is in th sy items engineering process; and that 
meets the chall,  :nges of ra 'idly evo ving log isti,  :s systems supporting joint operational 
forces. 

• 
4.4.3. Logistics transform ition shill e accomplished through: 

44.3.1 Str:amlined ogisties inf •astructure requirements. 

4 4.3.2. Re luced log sties ref pot se cycle times. 

4.4.3.3. Wcapon sys em sum ly hains integrated with the Department of 
Defense and cc mmercial ogistics s ',stems E nd 'ocused on customer service and system 
readiness. 

'.4.3.4. Us: of comt etitive s pun :ing to select best-value providers from 
Government,i idustry, or public-pr vate pat tne ships. 

' .4.3.5. A .a.ipport et vironinc nt tlat maintains long-term competitive 
pressures; continuous improvemen of weaj ion iystem reliability, maintainability, and 
supportability hrough tec hnology : cfreshment und other means; and effective 
integration of'veapon sy: tern-tbcu .ed support .o provide total mission logistics and 
optimum supp,  Irt to the u ;cr. Acq iisition :iroi ram managers shall focus on logistics 
considerations early ir. th: design r rocess to er sure that they deliver reliable systems 
that can be c05 t-effective y suppon zd and r rov ide users with the necessary support 
infrastructure • o meet pci cetime at d wartiric r :adiness requirements. 

4.5. Effe,  twQMana gc._t_nent 

4.5.1 Tailorint . There s no Om: be way to structure an acquisition 
program so du t it accomplishes thc objectries the Defense Acquisition System. 
Decision-mak rs and oro gram mar Agers shill iilor acquisition strategies to fit the 
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particular conditions of an individual program, consistent with common sense, sound 
business management practice, applicable laws and regulations, and the time-sensitive 
nature of the user's requirement. Proposed programs may enter the acquisition process 
at various decision points, depending on concept and technology maturity. Tailoring 
shall be applied to various aspects of the acquisition system, including program 
documentation, acquisition phases, the timing and scope of decision reviews, and 
decision levels. Milestone decision authorities shall promote flexible, tailored 
approaches to oversight and review based on mutual trust and a program's dollar value, 
risk, and complexity. 

4.5.2. Cost and 4f-fgrdability. Fiscal constraint is a reality that all 
participants in the acquisition system must recognize. Cost must be viewed as an 
independent variable, and the DoD Components shall plan programs based on realistic 
projections of funding likely to be available in future years. To the greatest extent 
possible, the DoD Components shall identify the total costs of ownership. and at a 
minimum, the major drivers of total ownership costs. Consistent with the Chairman of 
the Joint Chiefs of Staff guidance on requirements generation, the user shall treat cost 
as a military requirement and state the amount the Department should be willing to 
invest to obtain, operate, and support the needed capability over its expected life 
cycle. Acquisition managers shall establish aggressive but realistic objectives for all 
programs and follow through by working with the user to trade off performance and 
schedule, beginning early in the program (when the majority of costs are determined). 

4.5.3. Program Stability. To maximize program stability, the DoD 
Components shall develop realistic program schedules, long-range investment plans, 
and affordability assessments, and shall strive to ensure stable program funding. The 
milestone decision authority shall determine the appropriate point at which to fully 
fund an acquisition program. This point shall be no later than entry into the systems 
demonstration and development phase, but may be earlier if warranted by the 
acquisition strategy and the timing of the decision relative to the programming and 
budgeting process. In general, full funding shall be required when there is a mature 
system concept and architecture (based on proven technologies). Full funding shall be 
based on the cost of the most likely system alternative. The acquisition community 
shall actively participate in the various phases of the Planning, Programming, and 
Budgeting System to ensure that acquisition management issues and full funding are 
properly addressed. 

4.5.4. Simulation713ased Aequisition. Program managers shall plan and 
budget for effective use of modeling and simulation to reduce the time, resources, and 
risk associated with the entire acquisition process; increase the quality, military worth 
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and supportahi ity of Lel( ed systen .s; and r :du :c total ownership costs throughout the 
system life cyc c. 
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5. RESPONSIBILITIES 

The Under Secretary of Defense (Acquisition, TeehnolOgY, 
(USD(AT&L)), the Assistant Secretary of Defense (Command, Control, 
Communications.and.lntelligence) (ASD(C3I)), and the Director of Operational Test 
arid__Eyaltatign (DOT&E) are key officials of' the Defense Acquisition System. They 
may jointly issue DoD Instructions, DoD Publications, and one-time directive-type 
memoranda, consistent with DoD 5025.1-M (reference (h)), that implement the policies 
contained in this Directive. Any such issuance shall be jointly signed by the 
USD(AT&L), the ASD(C3I), and the DOT&E. 

6. EFFECTIVE_ DATE 

This Directive is effective immediately. 

Q,&A g*-4Pe° 
Rudy de Leon 
Deputy Secretary of Deferse 

Enclosures - 3 
El. References, continued 
E2. Definitions 
E3. Overview 
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. ENCL QS 

REFI ..RENCES, :ontinued 

(e) Chairman if the Joint Chiefs of Staff In itru :tion 3170.01A, "Requirements 
Generatior System," August II , 1999 

(f) Federal Acr uisition R :gulation FAR), curl :nt edition 
(g) Defense Fe icral ANL isition R gulatior (0 FAR) Supplement, current edition 
(h) Doi) 5025. LM, "Doi ) Directly :s Syste n P -ocedures," August 1994 

1 ENCLOSURE : 
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E2. F.NCL(.)SURE 2 

1).t..F.INITA)NS 

E2.1.1. Ac_ggiS.iliPil..Executive. The individual within the Department and 
Components charged with overall acquisition management responsibilities within his or 
her respective organization. The Under Secretary of Defense for Acquisition, 
Technology, and Logistics is the Defense Acquisition Executive responsible for all 
acquisition matters within the Department of Defense. The Component Acquisition 
Executives (CAE) for each of the Components are the Secretary of the Military 
Departments or [leads of Agencies with power of redelegation. The CAEs are 
responsible for all acquisition matters within their respective Component. 

F.2.1.2. Acquisition Program. A directed, funded effort designed to provide a 
new, improved, or continuing materiel, weapon or information system capability, or 
service, in response to a validated operational or business need. Acquisition programs 
are divided into categories, which are established to facilitate decentralized 
decision-making, execution, and compliance with statutory requirements. 

E2.1.3. Alitomatcd Information SystemiAlS). An acquisition program that 
acquires Information Technology (IT), except IT that: 

E2.1.3.1. Involves equipment that is an integral part of a weapon or weapons 
system; or 

E2.1.3.2. Is a tactical communication system. 

E2.1.4. Information Technology .(1T). Any equipment, or interconnected system 
or subsystem of equipment, that is used in the automatic acquisition, storage, 
manipulation, management, movement, control, display, switching, interchange, 
transmission, or reception of data or information. 

E2.1.4.1. The term "equipment" means any equipment used by the DoD 
Component directly or used by a contractor under a contract with the Component that 
requires the use of such equipment, or the use, to a significant extent, of such 
equipment in the performance of a service or the furnishing of a product. 

E2.1.4.2. The term "IT" includes computers, ancillary equipment, software, 
firmware, and similar procedures, services (including support services), and related 
resources. The term "IT" also includes National Security Systems. It does not 
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include any eqi .ipment that is acqui *ed by a Feceral contractor incidental to a Federal 
contract. 

E2.1.5. 1ilcstone Decision A 'thorny. Tie individual designated in accordance 
with criteria es ablished by the Um. er Seen tar! of Defense for Acquisition. 
Technology, ar d Logistic;, or by tt e Assist int iecretary of Defense for Command, 
Control, Comn unicatiom, and Inte ligence for AIS programs, to approve entry of an 
acquisition pro grain into the next p: lase oft eIcquisition process. 

E2.1.6. N itional.$ecurily_Sy_st em(I•IS!;). Any telecommunications or 
information sy: tern opera cd by the U.S. ((NCI unent, the function, operation, or use 
of which: 

E2.1.1..1. InNolx es intelli ence ac • ivit es; 

E2.1.:1.3 

E2.I.:(.4. 
system; or, 

InvoIN es crypt() ogle act ivit es related to national security; 

Involi es comm .nd and :on rol of military forces; 

Involl es equipr lent that is n integral part of a weapon or weapons 

E2.1.: 
military or intc 
routine admini 
and personnel. 

1.5. Subje n to the Ii initation be. 
ligenec m ssions. 'his doe; Tic 
trative am. business applicat ion 
nanageme it applica ions). 

ow, is critical to the direct fulfillment of 
t include a system that is to be used for 
; (including payroll, finance, logistics, 

E2.1.7. Pi 
primary respor 
assigned major 
other commanc 
receives guidar  

ograrn axj. cutive_01 ficer ( .:O) 
sibility for directing several naj 
system an I non-ma or syste n a 
or staff rc sponsibil tics witl.in • 

cc and dir ection fro n the Doi) 4 

A military or civilian official who has 
N defense acquisition programs and for 
:quisition programs. A PEO has no 
he Component, and only reports to and 
.:omponent Acquisition Executive. 

E2.1.8. Pi 
criteria establi 
acquisition pro 
Acquisition W. 
other comman(  

ograni Ma lager (PN :). The ind 
hed by the appropri; .te Compon 
gram, and ippropria ely cert-  fie( 
trkforce Improveme it Act (10 L 
or staff rc sponsibil ties witl sin •  

.vidual designated in accordance with 
!nt Acquisition Executive to manage an 
. under the provisions of the Defense 
.S.C. §1701 et seq.). A PM has no 
he Component. 

ENCLOSURE 2 
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E2.1.9. Requirements Authority. The individual within the DoD Components 
charged with overall requirements definition and validation. The Vice-Chairman of 
the Joint Chiefs of Staff, in the role as Chairman of the Joint Requirements Oversight • 
Council (JROC), is the requirements authority for all potential major defense 
acquisition programs and is responsible for all requirements policy and procedures, 
including Mission Need Statements, Capstone Requirements Documents, and 
Operational Requirements Documents. The Requirements Authority for other 
acquisition category programs is specified in reference (c). 
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E ENC ;URF. 

OVERVI :;.\V 

e and sustain the nation's investments in 
cessary to achieve the National Security 
.orces. The Department's investment 
day's force, but also the next force, and 

The Defense Acquisition System ists to secu 
technologies, r rogram;, and produ( t suppoit Tic 
Strategy and si pport the United St tes Armed 1 
strategy must I: e. postured to suppo: t not on y t( 
future forces b. :yond that: 

• 

E3.1.1. A ::Q121S [Ti DN.. Thc primar• oh eetive of Defense acquisition is to 
acquire quality products t iat satisf user needs with measurable improvements to 
mission accom ilishment .ind opera ional suppc rt, in a timely manner, and at a fair and 
reasonable pric e. The D.:partment of Ode Ise shall use performance and results-based 
management tc ensure an efficient Lnd effectiv,  acquisition system. Successful 
acquisition pro ;rams are -undamen ally clef enc ent upon competent people, rational 
priorities, valic ated requii ements, erfonna ace measurement, and clearly defined 
responsibilities 

F.3.1.2. T 
the essential fo 
Department's a 
and affordable 
war-winning ci 

E3.1.3. 
for systems tha 
systems approa 
life cycle of th( 

:-(211N01-0CiY. A obust S •:ier 
mdation for a techn 
:quisition .:xceutive: shall et.sur 
:echnolop,• to suppc .7t their riis 
pabilities. 

).ERATI_Q‘IAL SVF PORT. Ef 
are suitia le, suppo table, and s 

:h for the ull range of syste n s 
system. 

cc and Technology program provides 
.perior military force. The 
3 that users have superior, supportable, 
ions and give them revolutionary 

ective operational support must provide 
rrvivable, and must utilize a total 
ipport considerations throughout the 

:67) 
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INSTRUCTION 

                 

NUMBER 5000.2 
October 23, 2000 

                   

                   

                 

USD(AT&L) 

SUBJECT' Opera :ion of the jefense A equisitie n S ;-stern 

References: (a) 1)( D Direetixe 5000.1, 'The Deien: e Acquisition System," 
(b) 0 vIB Circuli A-11, P in 3. Jul f I (. 99 and "Supplemental Capital 

P •ogramrning Guide: )1anning, Bi dgeting, and Acquisition of 
C apital Assets," July 1)97 

(c) U ;1..)(AT&I.2„ ASD(C21), and L01 &E Memorandum, "Mandatory 
P 7ocedures for Major )efense kec. aisition Programs (MDAPs) and 
h lajor Automated Infc rmation Sys em (MAIS) Acquisition Programs." 

(d) D)1) Directi-e 5025.1. "Dot) E irc( fives System," July 27, 2000 
(e) th -ough (wwi, see end l )surc 1 

1. PURPOSE 

This Instruction: 

1.1. Establish( ; a simplified and fie cible ma nag :ment framework for translating mission 
needs and technole ical oppo•tunities, t ased on vali lated mission needs and requirements, into 
stable, affordable, ind well-m anaged ac 1uisition pre grams that include weapon systems and 
automated inform i :ion systen S. 

1.2. Establish( s a general approach for inam.gin ; acquisition programs while acknowledging 
that every technol( gy project ind acquit ition pre gra n is unique and that any particular project or 
program, particula ly non-Ina:or prograi as, need not follow the entire process. 

1.3. Consisten . with statu:ory requi .ements ind reference (a), authorizes Milestone Decision 
Authorities (MDA ;) to tailor wocedure • in orde • to achieve cost, schedule, and performance 
goals. 

1.4. Implemer ts rekrenci! (a), the uideline ; of 0N1B Circular A-11, Part 3 (reference OA 
and current laws. nd the pro( edures in referenc : (c 
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1.5. Authorizes the publication of 1)01) 5000.2-R. which establishes procedures to be 
followed for Major Defense Acquisition Programs (MDAPs). Major Automated Information 
Systems (MAISs), and those non-major systems specifically identified in the Regulation in 
accordance with DoD Directive 5025.1 (reference (d)). 

2. APPLICABILITY AND SCOPE 

This Instruction applies to: 

2.1. The Office of the Secretary of Defense, the Military Departments, the Chairman of the 
Joint Chiefs of Staff, the Combatant Commands. the Office of the Inspector General of the 
Department of Defense, the Defense Agencies. DoD Field Activities, and all other organizational 
entities within the Department of Defense (hereafter referred to collectively as "the DoD 
Components"). 

2.2. Al! defense technology projects and acquisition programs. Some requ:rements, where 
stated, apply only to MDAI's and MAISs. 

2.3. In general. highly sensitive classified, cryptologie, and intelligence projects and 
programs shall follow the guidance in this Instruction and reference (e) for technology projects 
and acquisition programs of equivalent acquisition category. The MDA shall approve proposed 
tailoring of the systems acquisition process for these projects and programs. 

3. DEFINITIONS 

Terms used in this instruction are defined in enclosure 2. 

4. PROCEDURES 

4.1. MDAs shall establish mandatory procedures for assigned programs. These procedures 
shall not exceed the requirements fOr MDAPs and MAIS acquisition programs established in this 
Instruction or in reference (c). The Heads of the Doi) Components shall keep the issuance of 
any directives, instructions, policy memorandums, or regulations necessary to implement the 
mandatory procedures contained in this instruction and reference (c) to a minimum. The I leads 
of the DoD Components shall provide copies of all such documents to the tinder Secretary of 
Defense for Acquisition, Technology, and Logistics (1)SD(AT&L)) PRIOR TO publication. 
Waivers or requests for exceptions to the provisions of this Instruction shall be submitted to the 
I;SD(AT&I,), Assistant Secretary of Defense for Command, Control, Communications, and 
Intelligence (ASINC31)), or Director of Operational Test and Evaluation (DOT&E), as 
appropriate via the Component Acquisition Executive (CAE). Statutory requirements cannot be 
waived unless the statute specifically provides for waiver of the stated requirements. 
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• 

4.2. The Don 'onwonent (includii g Offiec of he Secretary of Defense (OSD) staff 
offices) shall coord nate proposed polic) memori nth ms and changes to individual sections of 
this Instruction or r :ference (c with the ixccutie S.!eretary of the Defense Acquisition Policy 
Steering Group (0, .PSG) (reliirenee (e); prior to De: ortment-wide staffing of the change. The 
purpose of this poll y  is to ma main adn inistratHe c )ntro' of this Instruction and is not intended 
to imply any appro.  'al authorit on the p crt of the Ex ;eutive Secretary. 

4.3. The DAP. G shall submit prop( sed char ges to the USD(AT&L), ASD(C3I), and 
DOT&E, who joint .y have the authority :o chang2 th .s Instruction. All three officials shall 
jointly sign future (hanges. Ploposed ci anges siaU ie considered annually by the Defense 
Acquisition Policy Working Group (DA 'WC}). 

4.4. This Instii ction and references la) and (;) a e located in the Reference Library of the 
Defense Acquisitio 1 Dcskboo (referent e (M. Man latory and discretionary acquisition 
information, practic al advice, Ind lessor 3 learnec. art also located in the Deskbook. 

4.5. Programs ilanned in accordane with thz I99 version of Doll Directive 5000.1 
(reference (g)) and :he 3996 vc:rsion of I loD 50011.2- (reference (h)) shall be executed in 
accordance with ar proved Dro ;ram doct mentatic n. [hat documentation shall not be updated 
solely to satisfy the requircme its of this Instructi Al. Programs already approved to enter 
Engineering and M mufacturir g Develoi .ment shall continue to follow the sequence of 
milestones establis ied in their program locumer tati in. The new policies in this Instruction, 
including the new Lecision pc) nts and p: Lases, sh ill I e applied to efforts that have not yet been 
approved as acquis tion progri.ms (usua: ty des .one I) unless otherwise directed by the 
MDA. The new pc licies in th s Instruct on, inch din; the new decision points and phases, shall 
be applied to progr ems that ar post-Mil :stone I put :hat are not yet in Engineering and 
Manufacturing Dv elopment it the disc: etion of the ADA. For purposes of complying with 
applicable laws, M lestone A • viii serve as Miles .ont 0; Program Initiation, when it occurs at or 
during Component Advanced Developn ent, will ser /e as Milestone 1; Milestone B will serve as 
Milestone II; Mile tone C wil: serve as I le Low- at Initial Production decision point; and the 
FulI-Rate Productic in Decisior Review serve as Milestone HI. In addition, System 
Development and I )emonstrat .on will se rve as E Tit eering and Manufacturing Development. 

4.6. Characteri ;tics of the Defense .couisiti ; vstem. Successful Department of Defense 
acquisition is depe. 'dent on smooth inte, ;ration o:thi three principal decision systems in the 
Department and or attention t critical 1 ey capabilit: • enablers. 

4.6.1. Intel rated Man:gement F amework. :he policies in this Instruction are intended 
to forge a close anc effective interface a nong tilt! De partment's principal decision support 
systems: the Requ rements G meration ;ystem, :he )efense Acquisition System, and the 
Planning. Program ning, and ltudgeting System. 

4.6.11 Requirem:nts Gene ation SN  sto 1. The Requirements Generation System 
(reference (i)) proC ices intorr ninon for ieeision Ina cers on the projected mission needs of the 
user. The user def ties missio i needs in broad opera ional terms and then evolves the needs to 
specific operationa requireme nts (see si .bparagr tph 4.8.1.. below). The Joint Requirements 
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Oversight Council (J120C). or other appropriate requirements authority, validates and approves 
the mission need, confirms the fact that a non-materiel solution alone cannot satisfy the 
identified need, and identifies that a potential new concept or system materiel solution should be 
considered. 

4.6.1.2. Defense Acquisition System 

4.6.1.2.1. The Defense Acquisition System establishes a management process to 
translate user needs (broadly stated mission needs responding to a postulated threat and 
developed in the Requirements Generation System or business needs responding to new ways of 
doing business and developed by the appropriate staff office) and technological opportunities 
(developed or identified in the Science and Technology program based on user needs) into 
reliable and sustainable systems that provide capability to the user. 

4.6.1.2.2. The Defense Acquisition System is a continuum composed of three 
activities with multiple paths into and out of each activity. Technologies are researched, 
developed, or procured in pre-system acquisition (science and technology and concept 
development and demonstration). Systems are developed, demonstrated, produced or procured, 
and deployed in systems acquisition. The outcome of systems acquisition is a system that 
represents a judicious balance of cost, schedule, and performance in response to the user's 
expressed need; that is interoperable with other systems (U.S., Coalition, and Allied systems, as 
specified in the operational requirements document); that uses proven technology, open systems 
design, available manufacturing capabilities or services, and smart competition; that is 
affordable; and that is supportable. Once deployed. the system is supported throughout its 
operational life and eventual disposal in post-systems acquisition using prudent combinations of 
organic and contractor service providers, in accordance with statutes. 

4.6.1.3. Planning, Programming. and 13udgetimSystem. The Planning, 
Programming, and Budgeting System (PPBS) (reference (j)) provides for a cyclic process that 
provides the operational commanders-in-chief the best mix of forces, equipment, and support 
attainable within fiscal constraints. 

4.6.1.4. Integrated Reviews. As new ways of using technology development. 
evolutionary acquisition. and interoperability permeate thc acquisition process, the Department 
of Defense must increasingly review programs on a lamily-of-systems basis, as well as conduct 
mission area reviews. Thc objective of these more comprehensive reviews is to better reconcile 
requirements. resources, and programs to support the goals of cost-effectiveness and 
interoperability and to assess where limited resources are best spent. A number of existing 
mechanisms support such objectives, including front-end assessments, mission area assessments, 
and special studies. Any of these mechanisms, or others, may be used to conduct family-of-
systems and mission area reviews on a selective basis to support requirements, acquisition, and 
budget decisions. 

4.6.2. Key Capability Enablers. To meet operational requirements for Joint. Combined. 
and Coalition military missions across warfighting to peace-keeping spectrums, all systems and 
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families-of-system . must t7c dzsigned, cE.:velopec, te ;led. and supported to ensure information 
superiority and intt roperahil it 

4.6.2.1. Informatiim Superic ritv 

4.6. ?..1.1. Info -mation st rcriorit3 is lefined as the capability to collect, process, 
and disseminate ar uninterrur ted now c f inform itio i while exploiting or denying an adversary's 
ability to do the sa: ne. lnforn ation sup riority i ac: iieved in a non-combat situation or one in 
which there arc no clearly Jef ned adver saries w ien friendly forces have the information 
necessary to aehiel e operational objecti les. 

4.6. ?..l .2. Ion es will att lin intim mat .on superiority through the acquisition of 
systems and famili :s of syster m that arc secure, :eh: ble, interoperable, and able to communicate 
across a universal nformatior technolo ;y (IT) it .fra: tructure, to include national security 
systems (NSS). TI is IT infra: tructure icludes tc cata, information, processes, organizational 
interactions, skills, and analyt .cal exper ise, as vk ell is systems, networks, and information 
exchange capabilit es. 

4.6. 
effective manner, t 
supportability and 
identification shall 
with critical infras: 
that are consistent 
mission-area integ 
supportability and 
Communications, 
of this planning sh  

?..1.3. lor :he DoD ( 
ley Must kentify an( 
nteroperat ility from 
include ap )ropriate 
ructure prctection, ir 
/with DoD policies, st 
atcd archit :ctures. 1: 
nteroperat ility shall 
:7omputers. and Intel: 
ill be discussed in th,  

omponcnts 
evaluat 1.1 

the begi.mit 
ystem arid f 
formaticn 
indards s'e.g 
additio 1.ti 

be docut nen 
igence Supr 
system acq  

.0 provide these capabilities in a cost-

 

(including NSS) infrastructure and 
g of each program's life cycle. This 
tinily of systems requirements associated 
surance, space control, and related missions 
. the Joint Technical Architecture), and 
c evaluation of IT (including NSS) 
ecl in the Command, Control, 
.irt Plan (C4ISP) (reference (c)). The results 
iisition strategy. 

4.6. 
and practices to rer 
mutually compatib 
electromagnetic en 
prevent unauthoriy 
sensitive data or s) 
attack: be certified 
Cohen Act (CCA) 
that support Doll 1 
(reference (I)) and 
information interoi 
(reference (n)) and  

?..1.4. All )rograms 
.uce securi y risks; el 
e with oth,:r electric 
viromnent; identify c 
xi disclosure or Mad 
sterns; require harder 
for spectrum support 
'reference , k)). Reqi 
iformation Superiori 
)ol) Direc ive 8320. 
,erability °IT (inclu 
DoD Instruction 463  

hall be man 
sure prograr 

electr 
itical prpgr; 
:ertent trans 
.ing. red md 

nd 
irement: for 
y object .ver 
(refere ice 

ling NS.;) 
).8 (refe -ern  

iged and engineered using best processes 
is are synchronized; be designed to be 
equipment and the operational 

.m infirmation that requires protection to 

.er of leading-edge technologies and 
:ncy, or other physical protection against 
:omply with the provisions of the Clinger-
data structure and quality of information 
arc defined in DoD Directive 8000.1 
:m)). Policy and process for ensuring 
prescribed in DoD Directive 4630.5 

C (o)). 

4.6.2.2. Interwerr bilitv 

4.6. ?.2.1. 1:ile:operabilit is the bili y of systems, units, or forces to provide 
data, information, nateriel, ar d service: to and ecce A the same from other systems, units, or 
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forces, and to use the data, information, materiel, and services so exchanged to enable.them to 
operate effectively together. In technology projects and acquisition programs, interoperability 
begins with a description of desired outcomes. An interoperability key performance parameter 
(KPP) is mandatory and shall be developed in accordance with Chairman of the Joint Chiefs of 
Staff (CJCS) Instruction 3170.01A (reference (i)) and CJCS Instruction 6212.01B (reference (p)) 
for all Capstone Requirements Documents (CRDs) and Operational Requirements Documents 
(ORDs). Interoperability needs shall be addressed as part of the Mission Need Statement (MNS) 
constraint section. Interoperability constraints will form the basis for the CRD and 01W 
interoperability KPPs. For the acquisition community, the interoperability requirements 
established in the requirements process shall be allocated from the requirements documents to 
the individual systems through the system engineering process. 

4.6.2.2.2. Interoperability requirements shall be addressed in the C41SP 
(reference (c)) and in integration plans for non-information interoperability requirements. The 
results of this planning shall be discussed in the system acquisition strategy. 

4.6.2.2.3. The MDA shall make decisions on individual programs in the context 
of the family of systems. Those decisions shall be supported by the information provided by the 
Program Manager (PM) in the acquisition strategy. 

4.6.2.2.4. The DOT&E shall consider interoperability as part of all early 
operational assessments, initial operational test and evaluations, and test plans to ensure 
interoperability is adequately tested and evaluated. 

4.7. The Defense Acquisition Management Framework 

4.7.1. General 

4.7.1.1. All projects and programs, including highly sensitive classified, 
cryptologic, and intelligence projects and programs, shall accomplish activities described in this 
Instruction and reference (c) (for MDAPs, MAISs, and non-major systems as specified in the 
Regulation). How these activities are conducted shall be determined on a project-by-project or 
program-by-program basis through Integrated Product Teams (1PTs) and Integrated Product and 
Process Development (1PPD). How these activities are conducted shall be tailored to minimize 
the time it takes to satisfy an identified need consistent with common sense and sound business 
practice. 

4.7.1.2. Extensive use of modeling, simulation, and analysis should be used 
throughout the acquisition process to integrate the activities of the principal decision support 
systems by creating information for decision-makers. Modeling and simulation (M&S) is useful 
in representing conceptual systems that do not exist and extant systems that cannot be subjected 
to actual environments because of safety requirements or the limitations of resources and 
facilities. The Program Manager should plan for the integrated use of M&S that maximizes the 
use of existing M&S before developing program unique products. 
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4.7.1.3. Developm :nt and pr ieureme it o 'a system is not the only type of solution 
that can satisfy a m ssion need Procure] lent of :cry ces shall be considered as a way of meeting 
the operational reqt irements a a reasom ble cost to t le Department of Defense. 

4.7.1.4. At each in lcstone re view, tilt: M )A shall assess the opportunities for 
cooperative develoi ment or prnuremen . The .1v :DP shall make this assessment based on an 
assessment of whet ter or not a project o progrart sit lilar to the one under consideration is in 
development or pre Juction by one or mc re majot all: zs or NATO organizations; if such a project 
or program exists, c eterminin€ if that pr pject could s itisfy, or be modified in scope to satisfy, 
U.S. military requir :ments; an I assess tl- c advantage ; and disadvantages with regard to program 
timing, developmet tal and life-cycle co :s. techn:ilot y sharing, and interoperability with one or 
more major allies o • NATO or pnizatior s. 

• 
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4.7.1.6. Programs :ntering s: stem aolui.,:.tion will comply with requirements 
governing new star s (referenc (j)). 

4.7.1.7. At each Milestone a id at the Ful -Rate Production Decision, the MDA has 
the option to contir ue the proj :et or pros ram, mc dif: the project or program, terminate the 
project or program. or proceed into the r :xt phase. ". he MDA may hold other reviews to adjust 
plans, review progr ess. or &termini: ho' • to proc eed to production. 

4.7.1.8. While a materiel alt /native may enter acquisition at multiple points, the 
appropriate point i guided by the abilit) to satisfy st tted entrance criteria, the content of each 
work effort within I phase, and the cons derationi at zach milestone. Entrance criteria are 
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minimum accomplishments required to be completed by each program prior to entry into the 
next phase or 1,Nork effort. 

4.7.1.9. There is no one best way to accomplish the objectives of the Defense 
Acquisition System. Proposed programs, for example, may enter the acquisition process at 
various decision points, depending on concept and technological maturity. Decision-makers and 
Program Managers shall tailor acquisition strategies to lit the particular conditions of an 
individual program, consistent with common sense, sound business management practice, 
applicable laws and regulations, and the time-sensitive nature of the user's requirement. 
Tailoring shall be applied to various aspects of the Acquisition system, including program 
documentation, acquisition phases, the timing and scope of decision reviews, and decision levels. 
Milestone decision authorities shall promote flexible, tailored approaches to oversight and 
review based on mutual trust and a program's dollar value, risk, and complexity. 

4.7.1.10. A graphic representation of the Defense acquisition management 
framework is shown in Figure Fl. The framework is divided into three activities (e.g., Systems 
Acquisition). Activities are divided into phases (e.g., System Development and Demonstration). 
Phases are divided into work efforts (e.g., System Integration). The remainder of this section 
will discuss each aspect of the framework. 

Figure Fl. 
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4.7.2. Pre-Svstems Acquisition. Pre-system acquisition is composed of on-going 
activities in development of user needs. in science and technology, and in concept development 
work specific to the development of a materiel solution to an identified, validated need. The 



DODI 5000.2, October 23, 2000 

responsible authorii y outside of this lnsti action d :fin :s policies and directives for development 
of user needs and tc zhnological opportur itics in sciei cc and technology. 

Figur : F. 
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4.7.2.1. User  Neec Activitie 
mission needs of the user in the context 
The user represent:: five, with !upport frc 
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and ORDs. CRDs ;ontain cal abilities4
individual ORDs b providing a comma 
development. The ',:RD is an oversight 
systems (reference J)). Valithited OR!): 
flexible, and time-I hased operational go 
operational capabil ty requ.rer lents cant 
appropriate require nents auth arity shall  
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if the thi eat to be countered or business need to be met. 
m the of era ional test and evaluation community, 
3 into re uiizments in the form of CRDs (if applicable) 
ased req ments that facilitate the development of 

frameNtorl and operational concept to guide their 
001 for ovei Arching requirements for a family of 
translate th MNS and, if applicable, CRDs into broad, 

als that k re f arther detailed and refined into specific 
tined in the That ()RD at System Demonstration. The 
validate all .411Ss. CRDs, and ORDs. 

4.7. !.1.1. In the process if refining r quirements, the user shall adhere to the 
following key cunt: :..pts (in act ordance v ith refer enc (i)): 

1.7.21 .1. Keep all 'easonat le c ptions open and facilitate cost, schedule, 
and pertbrmance tr ides throui hout the zquisitir n p ocess. 

1.7.2.1. .2. Avoid eg rly COMIlitr tents to system-specific solutions, including 
those that inhibit ti lure insertion of nev, technology and commercial or non-developmental 
items. 

1.7.2.1. : .3. Define n quireme tits n broad operational capability terms. 

.4. Develop time-ph;iseC requirements with associated objectives and 
thresholds (as appr )priate). 
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4.7.2.1.1.5. Evaluate how the desired performance requirements could 
reasonably be modified to facilitate the potential use of commercial or non-developmental items 
and components. 

4.7.2.1.1.6. Evaluate whether system will be able to survive and operate 
through the anticipated threat environment. 

4.7.2.1.1.7. Consider critical information needs and intelliifence support 
requirements. 

4.7.2.1.1.8. Address cost in the ORD. in terms of a threshold and objective. 

4.7.2.1.1.9. Include requirements for security, information assuredness, and 
critical infrastructure protection. 

4.7.2.1.1.10. Consider supportability, data sharing, and interoperability needs 
of the family of systems in the operational environment. 

4.7.2.1.1.11. Mandate interoperability as a key performance parameter (KPP) 
to be documented in all ORDs and CRDs (reference (p)) and included in the Acquisition 
Program Baseline (APB) (reference (c)). 

4.7.2.1.2. For purposes of interoperability and supportability, all IT (including 
NSS) acquisition programs regardless of acquisition category, developed for use by U.S. forces 
are for joint, combined, and coalition use. The intent is to develop, acquire. and deploy IT that 
meet essential operational needs of U.S. forces. Interoperability and integration of IT 
requirements shall be determined during the requirements validation process by the DoD 
Components and Joint Staff (through review of all MNSs and ORDs) and shall be updated as 
necessary throughout the acquisition, deployment, and operational life of a system. Given the 
potential joint nature of AISs, all AIS MNSs and ORDs shall be submitted to the Joint Staff in 
accordance with (:JSC Instruction 3170.01A (reference (i)) to determine if there is JROC special 
interest. 

4.7.2.1.3. The Chairman of the Joint Chiefs of Staff shall establish procedures for 
the development, coordination, review, and validation of interoperability and supportability 
requirements for IT (including NSS) acquisition programs regardless of acquisition category. 
The Chairman shall approve, document, and exercise doctrinal concepts and associated 
operational procedures to achieve interoperability and supportability of IT (including NSS) 
acquisition programs employed by U.S. forces and with coalition and allied forces. The 
Chairman has established procedures for ensuring compliance with certification ofjoint 
interoperability of IT (including NSS) acquisition programs throughout their life cycle and 
ensure that the Directors of the Defense Agencies are included in the review process (reference 

(P)). 

4.7.2.1.4. The user or user's representative shall work with the Program Manager 
or other system developer (e.g., the Demonstration Manager for Advanced Concept and 

10 
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Technology nevelt pment projects) to et tablish aid 12fine cost as an independent variable 
(CAI V)-based cost and perbri mince obj !ctives a critical schedule dates. The CAIV-based 
parameters and crit cal schedu c dates st all also ')e h :eluded in the APB. 

4.7.2.2. Materiel t.cquisitior Requirc me it Questions. Before proposing a new 
acquisition prograr DoD Coinponents affi arm :ively answer the following questions: 

4.7.: :.2.l. Doe; the acqu ition suppc t core/priority mission functions that need 
to be performed by the Fcdera Governn ent? 

4.7. !.2.2. Doe:. the acqu sition nt cd 13 be undertaken by the Dol) Component 
because no alternat .ve privne sector or i.overmn ;ntzI source can better support the function? 

4.7. !.2.3. Doe.; the acqu sition suppc rt work processes that have been simplified 
or otherwise redesi pied to red ace costs, improve eff :ctiveness. and make maximum use of 
commercial off-the -shelftechicology? 

• 
4.7.2.3. 

DoD laboratories a 
identified within ti-
mission is to provii 
support their missi 
Ski Program is ut 
are assumed in the 
Technology) (DLIS 
oversight of the Dc 
responsible for pro 
program within the 

Technolpi,ical Oppe rtunitv Acti• ities. Technological opportunities within 
id researel.  centers, I om academ a, or from commercial sources are 
: Defense :3cience ar d Techn 3101 Y  (S&T) Program. The DoD S&T Program 
le the user: of today cm.' tom c rro v with superior and affordable technology to 
ins, and to enable tht m to ha N e rt volutionary war-winning capabilities. The 
iqucly pos tioned to educe ti e ri ;ks of promising technologies befbre they 
3cqu15iti0n process. Ile Der uty Under Secretary of Defense (Science & 
D(S&T)) i responsil ile for th: erall direction, quality, content, and 
I) S&T Program (Mc luding s.)ftv are capability). The DUSINS&T) is also 
noting cocrdination, coopera ion and mutual understanding of the S&T 
Departsnein of Defe tsc, other Ft ieral Agencies, and the civilian community. 

4.7. I.3.1. S&T Program Content TI e S&T program consists of the following: 

toward increasing I 
phenomena that ca 

Basic Rc search. icic ntific study and experimentation directed 
_nowledge Ind under ;tanding in t le science fields and discovering 

be exploi .ed for ml itary put pos :s. 

for broadly definec 
sophisticated brea. 
proposed solutions 

1.7.2.3. t.2. AppJ,jjlcsearcl . :-anslates promising research into solutions 
military pi oblems w th effon thE . may vary from applied research to 
board subsystems th: t establi ;h t le initial feasibility and practicality of 
or technol()gies. 

1.7.2.3. .3. Advancei .feclui.)loi v. l)ernonstrates the performance payoff, 
increased logistics )r interope -ability ca , or cost reduction potential of militarily 
relevant technolog 
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4.7.2.3.2. Technology Transition Objectives. The DUSD(S&T) shall provide 
support and oversight to the Component S&T Executives as they execute their statutory • 
responsibilities. They shall: 

4.7.2.3.2.1. Evaluate battlefield deficiencies as defined by the Joint Chiefs of 
Staff, Commanders-in-Chief (CINC7s). and the Military I)epartments against ongoing S&T 
efforts. 

4.7.2.3.2.2. Establish S&T projects when on-going S&I etThrts are not 
available to address deficiencies. 

4.7.2.3.2.3. Support the increased use of commercial technologies through the 
initiation of- dual-use technology development projects to address deficiencies for both hardware 
and software. 

4.7.2.3.2.4. For those technologies with the most promise for application to 
weapon systems or AISs, he responsible for maturing technology to a readiness level that puts 
the receiving MDA at low risk for systems integration and acceptable to the cognizant MDA. or 
until the MDA is no longer considering that technology. 

4.7.2.3.2.5. Advise the requirements and acquisition communities of new 
technology developments and options that will contribute to meeting future warfighting 
objectives and ensure that technical advice is available to PMs throughout the system 
development process. 

4.7.2.3.2.6. Conduct independent technology assessments and assist in 
determining the maturity of critical system technologies for transition to the System Acquisition 
process, during System Development and Demonstration and at Milestone C. 

4.7.2.3.3. Technology Transition Mechanisms. To ensure the transition of 
innovative concepts and superior technology to the user and acquisition customer, thc Do!) 
Component S&T Executives shall use three mechanisms: Advanced Technology 
Demonstrations (AT)s), Advanced Concept Technology Demonstrations (ACTDs), and 
Experiments, both joint and Service-specific. The specific plans and processes for these 
transition mechanisms are described in the Joint Vv'arfighting S&T Plan and the individual DoD 
Component S&"1.  Plans. S&T activities shall be conducted in a way that facilitates or at least 
does not preclude the availability of competition for future acquisition programs. 

4,7.2.3.3.1. ATDs shall be used to demonstrate the maturity and potential of 
advanced technologies for enhanced military operational capability or cost effectiveness. 

4.7.2.3.3.2. ACTDs shall be used to determine military utility of proven 
technology and to develop the concept of operations that will optimize effectiveness. 

4.7.2.3.3.3. Experiments shall be used to develop and assess concept-based 
hypotheses to identitY and recommend the best value-added solutions for changes to doctrine, 



IX)D15000.2, October 23, 2000 

organizational stru ture, training and ed ication. mat :del. leadership. and people required to 

achieve significant ad x ances i i future .j(. int open.tioi al capabilities. 

4.7.2.4. Analyze titernativt s and. Dt vel )p Concepts and Technologies. One path 
into systems acqui: ition bcgir s with ex i mining ;ate native concepts to meet a stated mission 
need. This path bc :;ins with a deci3i0n o enter Con :ept and Technology Development at 
Milestone A. The 3hase ends with a se ction of a s ;stem architecture(s) and the completion of 
entrance criteria in o Milestor c 13 and S 'stem D wel 3pment and Demonstration Phase. 

Figu -c i•;. 
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4.7 2.4.1. Em: ance Crit4 ria. Aft tr 11 e requirements authority validates and 
approves a MNS, • he MDA (through th : 1PT proces ;) will review the MNS, consider possible 
technology issues e.g.. techn >logies de nonstrated i i ATDs), and identify possible alternatives 
before making a ilestone A decision, )ased on an malysis of multiple concepts to be studied, 
and considering cc )perative pportunit cs. 

4.7 2.4.2. Mil tstone A 

4.7.2.4.2.1 At Mile tone A, :he v1DA shall approve the initiation of concept 
studies. designate t lead Component, al prove C ypt Exploration exit criteria, and issue the 
Acquisition Decis on Memor indum. I ie leadei of .he concept development team, working with 
the integrated test :earn, shall develop a evalua ion strategy that describes how the capabilities 
in the MNS will b: evaluated once the . ystem i de,  eloped. That evaluation strategy shall be 
approved by the D DT&E and the cogni :ant OIPT k ader 180 days after Milestone A approval. 

4.7 2.4.2.2. A favor. ble Milt stoic A decision DOES NOT yet mean that a 
new acquisition pi :igran : has been initü ted. 

.3 
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4.7.2.4.2.3. Thc tables in enclosure 3 identify all statutory and regulatory 
requirements applicable to Milestone A. 

4.7.2.4.2.4. Milestone A approval can lead to Concept Exploration or 
Component Advanced Development depending on whether an evaluation of multiple concepts is 
desired or if a concept has been chosen, but more work is needed on key sub-systems or 
components before a system architecture can he determined and the technologies can be 
demonstrated in a relevant environment. 

4.7.2.4.3. Concept Exploration 

4.7.2.4.3.1. Concept Exploration typically consists of competitive, parallel, 
short-term concept studies. The focus of these efforts is to define and evaluate the feasibility of 
alternative concepts and to provide a basis for assessing the relative merits (i.e., advantages and 
disadvantages, degree of risk, etc.) of these concepts. Analyses of alternatives shall be used to 
facilitate comparisons of alternative concepts. 

4.7.2.4.3.2. In order to achieve the best possible system solution, emphasis 
will be placed on innovation and competition. To this end, participation by a diversified range of 
businesses (i.e., small, new, domestic, and international) should be encouraged. Alternative 
system design concepts will be primarily solicited from private industry and, where appropriate, 
from organic activities, international technology and equipment firms, Federal laboratories, 
federally funded research and development centers, educational institutions, and other not-for-
profit organizations. 

4.7.2.4.3.3. The work in Concept Exploration normally shall be funded only 
for completion of concept studies contracts. The work shall be guided by the MNS. 

4.7.2.4.3.4. The most promising system concepts shall be defined in terms of 
initial, broad objectives for cost, schedule, and performance; identification of interoperability, 
security, technology protection, operational support, and infrastructure requirements within a 
family of systems; opportunities for tradeoffs, and an overall acquisition strategy and test and 
evaluation strategy (including Development Test and Evaluation (DT&E), Operational Test and 
Evaluation (OT&E), and Live Fire 'lest and Evaluation (I.FT&E)). 

4.7.2.4.3.5. This work effort ends with a review, at which the MDA selects 
the prefi2rred concept to he pursued fur which technologies arc available. 

4.7.2.4.4. Decision Review. During Concept Exploration, the MDA may hold a 
decision review to determine if additional component development is necessary before key 
technologies will be sufficiently mature to enter System Development and Demonstration for one 
of the concepts under consideration. If the concepts do not require technologies necessitating 
additional component development, the appropriate milestone (B or C) shall be held in place of 
this review. 

14 
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4.7. !.4.5. Pro ram lnitia ion In .A dvt nee of Milestone B. The practical result of a 
preference for mon maturc tothnology s initiati )n (I individual programs at later stages of 
development, after determinat son of tee nology :nat.  irity. As a consequence, most MDAPs will 
be initiated at Mile ;tone B. On the rare ..)ccasior s len an earlier program initiation is 
appropriate, it will take place n entry to or durin; C tmponent Advanced Development. At 
program initiation n advance of 1+.4ilestl ne 13, th M .)A shall approve the acquisition strategy, 
the acquisition pro ;ram baseline, IT cer ificatior for MAISs (reference (r)), and exit criteria for 
the Component AC vanced De iclopmen work effort if not already established. 
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4.7.3. Svst ems Acqui:iition 

4.7.3.1. General 

4.7. 3.1.1. Sysietns acqu ition is the lrocess of developing concepts into 
producible and der loyuble products tha.  provide car ability to the user. The concept to exploit in 
systems acquisitio:t is based ( n an anal) sis of altern itive ways to meet the military need (done 
either in Concept 1 .xploration or techno ogical o;)po /unities development), including 
commercial and n( n-developinental tec mologie an J products and services determined through 
market analysis. 1 he DoD Component .or appropri..te principal stair office for MAIS programs) 
responsible for the mission ar ea in whic -1 a deficien( y or opportunity has been identified, but not 
the PM, shall norn ally prepaic the anal -sis of al:err Atives (although the PM or PM's 
representative may participatt in the an; lysis). 

4.7 3.1.2. The goal is to develop the "est overall value solution over the system's 
life cycle that mec s the use:. operatior 31 requiremc nts. Generally, use or modification of 
systems or cquiprr ent that the Do() Cor tponent! air :ady own is more cost and schedule-effective 
than acquiring nev materiel. If existini U.S. miiitai y systems or other on-hand materiel cannot 
be economically u ed or mod fled :o tra et the or era ional requirement, an acquisition program 
may be justified at d acquisiti m dccisio 1-maker; sh ill follow the following hierarchy of 
alternatives: the p Eocuren-.ent (includin ; moda:ati,  In) of commercially available domestic or 

5 
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international technologies, systems or equipment, or the additional production (including 
modification) of previously-developed U.S. military systems or equipment, or Allied systems or 
equipment; cooperative development program with one or more Allied nations: new joint 
Component or Government Agency development program; and a new Component-unique 
development program. Important in this evaluation process for new or modified systems are 
considerations for interoperability and supportability with existing and planned future 
components or systems. 

4.7.3.1.3. DoD acquisition and procurement of weapons and weapon systems 
shall be consistent with all applicable domestic law and all applicable treaties, customary 
international law, and the law of armed conflict (also known as the laws and customs of war). 
The I lead of each DoD Component shall ensure that all Component activities that could 
reasonably generate questions concerning compliance with obligations under arms control 
agreements to which the United States is a party shall have clearance from the CSINAT&I.), in 
coordination with the General Counsel. DoD. and the Under Secretary of Defense (Policy), 
before such activity is undertaken. The Head of each DoD Component shall ensure that the 
Component's General Counsel or Judge Advocate General. as appropriate, conducts a legal 
review of the intended acquisition of a potential weapon or weapon system to determine that it is 
consistent with U.S. obligations. The review shall be conducted again before the award of a 
system development and demonstration contract for the weapon or weapon system and before 
the award of the initial production contract. Files shall be kept permanently. Additionally, legal 
reviews of new, advanced or emerging technologies that may lead to development of weapons or 
weapon systems are encouraged. 

4.7.3.2. Begin Development and Develop and Demonstrate Systems 

Figure F4. 
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'.7.3.2.1.2. This pha: e can be ent :red either directly out of technology 
opportunity and usc r need zcti iities or ft Cont.ept Exploration. The actual entry point 
depends on the mat irity of the technolof ies, validate I requirements (including urgency of need), 
and affordability. '1 he MD.4 sari!! deten -tine the app •opriate entrance point, which shall be 
Milestone B. Thes shall be o 1y one M lestone 3 pi r program, or evolutionary block. 

.7.3.2.1.3. Each Do. ) Cornponei t should maintain a transition fund in the 
out-years of the Fis :al Year D.:tense Pre ;ram (F.(131 ) to allow rapid transition of military or 
commercial project; from tect:nology oç portunit:' an I user needs activities to System 
Development and I lemonstraton or Car imitment to Low-Kate Production. Each DoD 
Component shall di tennine th: size of ii s transition Und. The transition fund for the first year of 
the program must t distributt d to indiv dual budget lines prior to submission of the Budget 
Estimate Submissic n for that 'ear. 

4.7.. .2.2. Entr,tnce erne •ia 

-.7.3.2.2.1. Entrance 
dependent on three things: technology 
and funding. Link is some other factor 
will determine the rath to be f llowed. 
a system architectu .e and an o vrational  

into Sys em Development and Demonstration is 
ncludini; so lware) maturity, validated requirements, 
s overriding in its impact, the maturity of the technology 
)rogram ; th..t enter the process at Milestone B shall have 
architec ure for their relevant mission area. 

p.7.3.2.2.2. Technolt 
Technology must 1: Ave been d :monstrat 
discussion of techr matt rity) or, p 
transition mechani: ms) to be c onsidereC 
systems integratior. . If technology is no  

gy is de-,ele pc:if in S&T or procured from industry. 
d in a rc ley; nt environment (reference (c) for a 
eferably, in In operational environment (using the 
mature :no-  igh to use for product development in 
mature, the DoD Component shall use alternative 
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technology that is mature and that can meet the user's needs. The determination of technology 
maturity is made by the DoD Component S&T Executive. with review of the determination for 
MDAPs by the DUSD(S&T). If the DUSD(S&T) does not concur with the determination, the 
DUSD(S&T) will direct an independent assessment. To promote increased consideration of 
technological issues early in the development process. the MDA shall, at each acquisition 
program decision, consider any position paper prepared by a Defense research facility on a 
technological issue relating to the major system being reviewed; and any technological 
assessment made by a Defense research facility (reference (s)). A defense research facility is a 
DoD facility that performs or contracts for the performance of basic research or applied research 
known as exploratory development. 

4.7.3.2.2.3. Prior to entering System Development and Demonstration, there 
shall be an ORD validated by the requirements authority. The ORD contains operational 
performance requirements and addresses cost for a proposed concept or system. Time-phased 
ORDs must be validated by the requirements authority prior to program approval. If a mature 
technology, non-developmental item, or commercial item is being considered for transition to an 
acquisition program at Milestone B or C, it must have a validated ORD prior to being approved 
as an acquisition program. 

4.7.3.2.2.4. The affordability determination is made in the process of 
addressing cost as a military requirement in the requirements process and included in each ORD, 
beginning with the acquisition cost but using life-cycle cost or total ownership cost where 
available and approved. Transition into System Development and Demonstration also requires 
full funding (i.e., inclusion in the budget and out-year program of the funding for all current and 
future efforts necessary to carry out the acquisition strategy), which shall be programmed when a 
system concept and design have been selected, a PM has been assigned, an ORD has been 
approved, and system-level development is ready to begin. In the case of a replacement system, 
when the Milestone B is projected to occur in the first 2 years of the FYDP under review, the 
program shall be fully funded in that PPE3S cycle. In no case shall full funding be done later than 
Milestone 13, unless a program first enters the acquisition process at Milestone C. 

4.7.3.2.3. Milestone B. Milestone 13 is normally the initiation of an acquisition 
program. The purpose of Milestone 13 is to authorize entry into System Development and 
Demonstration. 

4.7.3.2.3.1. Mileslon.c./Approval Considerations 

4.7.3.2.3.1.1. Prior to approving entry into System Development and 
Demonstration at Milestone 11, the MDA shall consider the validated ORD, System Threat 
Assessment, program protection, independent technology assessment and any technology issues 
identified by DoD research facilities. any early operational assessments or test and evaluation 
results, analysis of alternatives including compliance with the Department of Defense's strategic 
plan (based on the Government Performance and Results Act (GPItA), reference (t)), the 
independent cost estimate or. for MAISs, component cost analysis and the economic analysis. 
manpower estimate (if applicable), whether an application for frequency allocation has been 
made (if the system will require utilization of the electromagnetic spectrum), system 
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afThrdability and fl nding, the proposed icquisiti m trategy. cooperative opportunities, and 
infrastructure and perational support. 

4.7.3.2 3.1.2. At Milestore P the MaA shall confirm the acquisition 
strategy approved • trior to Telt ase of the final Re life ;t for Proposal and approve the development 
acquisition prograt 1 baseline, low-rate i Uteri pr c dut tion quantities (where applicable), and 
System nevelopm. ,nt and Der aonstratic 1 exit Cr teni (and exit criteria for interim progress 
review, if necessar f). For shi )building nogram ;, lead ship engineering development model 
shall be authorized at Milesto le B. Crit ical syst.tms for the lead and follow ships shall be 
demonstrated give.  the level of technol• )gy matt rity and the associated risk prior to ship 
installation. Folio.  v ships ma/ he initia ly autho •ize I at Milestone B, to preserve the production 
base, with final aui horization iependeni on corn let on of critical systems demonstration, as 
directed by the Mf A. 

4.7.3.2.3.1.3. Th DOT&F, at id the cognizant Overarching Integrated 
Product Team Lea. ler shall approve the rest and Ey. duation Master Plan (TEMP) (including the 
I,FT&E strategy, ii applicable) for all 03D test t nd !valuation oversight programs. If full-up, 
system-level LETS E is unrea! onably e). pensive And impractical, a waiver shall be approved by 
the USD(AT&I.), : or prograrr s where h: or she s ft MDA, or by the CAE, for programs where 
he or she is the MT / A, and an alternativs iyr&E ph n shall be approved by the DOT&E before 
entry into System 1)evelopme n and Del ionstrat: on reference (u)). • for submission of 
IT acquisition prol 
Information Office 
users shall be acce: 

4.7.3.2.3.1.4. Fo: 
rev isec St lected Ac 

rams frega dless of / 
• (C10) bet Dre Miles. 
sible to pe )ple with 

MDAP ;, a 
iuisition Re 
CAT) shall 
ane B at.prc 
lisabiliti :s ( 

vtilestone B decision shall be the occasion 
tort (DoD 5000.2-R, reference (h)). All new 
pe registered with the DoD Chief 
val. IT intended for use by non-military 
eference (v)). 

4.7.3.2.3.1.5. Th - tables i er closure 3 identify the statutory and 
regulatory requirer lents that must be nu t at this nil( stone. Note that these cannot be deferred to 
a follow-on interin progress r:view or I nure mi est. inc. 

1.7.3.2.3.2. ific Cur rations 

Foi MA1Ss. the MDA shall not grant a Milestone B 
approval until the t omponent I lead or signee :eft ties to the Do!) CIO that the system is being 
developed in accor lance with the Clings r-(.'ohen Ac (CCA) (reference (k)). The Dot) CI() shall 
issue guidance dess ribing minimum crit :ria for CC/ compliance, but at a minimum, the Head of 
the Component or (esignec shall certify that: 

4.7.3.2.3.2.1.:. There is a validated and approved requirement. 

4.7.3.2.3.2.1.: . The pi ogr en is fully funded. 

4.7.3.2.3 2.1.: . 'Mere is a approved acquisition program baseline. 

1) 



DOD1 5000.2. October 23. 2000 

4.7.3.2.3.2.1.4. Business process reengineering has been conducted. 

4.7.3.2.3.2.1.5. An analysis of alternatives has been conducted. 

4.7.3.2.3.2.1.6. Measurable performance measures have been 
established to track progress in achieving predetermined goals. 

4.7.3.2.3.2.1.7. An economic analysis has been conducted that 
includes a calculation of the return on investment. 

4.7.3.2.3.2.1.8. Mission-related, outcome-based performance 
measures have been established. 

4.7.3.2.3.2.1.9. The program has an information assurance strategy 
and it is consistent with DoD policies, standards, and architectures. 

4.7.3.2.3.2.2. The ASD(C3I) shall require a similar certification before 
granting subsequent milestone approvals. The certification should be made at least 3 months 
before the milestone approval is needed. 

4.7.3.2.3.3. Acquisition Strategy Considerations 

4.7.3.2.3.3.1. The acquisition strategy shall define not only the approach 
to be followed in System Development and Demonstration, but also how the program is 
structured to achieve full capability. There are two such approaches. evolutionary and single 
step to full capability. An evolutionary approach is preferred. Evolutionary acquisition is an 
approach that fields an operationally useful and supportable capability in as short a time as 
possible. This approach is particularly useful if software is a key component of the system, and 
the software is required for the system to achieve its intended mission. Evolutionary acquisition 
delivers an initial capability with the explicit intent of delivering improved or updated capability 
in the future. 

4.7.3.2.3.3.2. The approach to be followed depends on the availability of 
time-phased requirements in the ORD, the maturity of technologies, the relative costs and 
benefits of executing the program in blocks versus a single step. including consideration of how 
best to support each block when fielded (e.g., whether to retrofit earlier blocks, the cost of 
multiple configurations, how best to conduct new equipment training, etc.). The rationale for 
choosing a single step to full capability, when given an ORE) with time-phased requirements, 
shall he addressed in the acquisition strategy. Similarly, the rationale for choosing an 
evolutionary approach. when given an ORD with no time-phased requirements, shall be 
addressed in the acquisition strategy. For both the evolutionary and single-step approaches, 
software development and integration shall follow an iterative spiral development process in 
which continually expanding software versions are based on learning from earlier development. 

4.7.3.2.3.3.3. In an evolutionary approach. the ultimate capability • 
delivered to the user is divided into two or more blocks, with increasing increments of capability. 

• 
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Deliveries for cad: block ma extend o;er =ohs ( r years. Block 1 provides the initial 
deployment capab lily (a usable inerem :nt of ca Nib lity called for in the ORE)). There are two 
approaches to trea ment oabsequent 

4.7.3.2.3.3.3 I. The ()RI includes a firm definition of full capability, 
as well as a firm d:finition of requirem :nts to b.: sa isfied by each block, including an 10C date 
tor each block. In this ease. ach block shall be has :lined and the acquisition strategy shall 
define each block capabili y and hov it will le ft nded, developed, tested, produced. and 
operationally sup r orted. 
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4.7.3.2.3.4 Entry in o Systert D welopment and Demonstration 

4.7.3.2 3.4.1. M lestone l approval can lead to System Integration or 
System Dernonstn tion. Reg t rdlcss of lie apprc ach recommended. PMs and other acquisition 
managers shall cot firmay assess progr an risks R sks must be well understood, and risk 
management appn aches clev( loped, be ore deci dor authorities can authorize a progratit to 
proceed into the Ili xt phase o the acqu ition pr s. Risk management is an organized method 
of identifying and neasuring :isk and d :velopin ;, s lecting, and managing options fbr handling 
these risks. The t) pes of risk include, it are net lit tited to, schedule, cost, technical feasibility. 
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risk of technical obsolescence, software management. dependencies between a new program and 
other programs, and risk of creating a monopoly for future procurements. 

4.7.3.2.3.4.2. The nature of software-intensive system development, 
characterized by a spiral build-test-fix-test-deploy process, may lend itself to a combined system 
integration and system demonstration, rather than serial efforts more typical of hardware-
intensive systems. 

4.7.3.2.4. System Integration 

4.7.3.2.41 The program shall enter System integration when the PM has an 
architecture for the system, but has not yet integrated the subsystems into a complete system. 
The program shall exit System Integration when the integration of the system has been 
demonstrated in a relevant environment using prototypes (e.g., first flight, interoperable data 
flow across systems), a system configuration has been documented, the MDA determines a 
factor other than technology justifies forward progress, or the MDA decides to end this effort. 

4.7.3.2.4.2. This effort is intended to integrate the subsystems and reduce 
system-level risk. The work effort will be guided by a validated ()RD. The work effort will be 
followed by System Demonstration after a successful Interim Progress Review by the MDA (or 
the person designated by the MDA). 

4.7.3.2.5. Interim Progress Review. The purpose of an interim progress review is 
to confirm that the program is progressing within the phase as planned or to adjust the plan to 
better accommodate progress made to date, changed circumstances, or both. If the adjustment 
involves changing the acquisition strategy, the change must be approved by the IvIDA. There is 
no required information necessary for this review other than the information specifically 
requested by the decision-maker. 

4.7.3.2.6. System Demonstration 

4.7.3.2.6.1. The program shall enter System Demonstration when the PM has 
demonstrated the system in prototype articles. This effort is intended to demonstrate the ability 
of the system to operate in a useful way consistent with the validated ORD. 

4.7.3.2.6.2. This phase ends when a system is demonstrated in its intended 
environment, using engineering development models or integrated commercial items; meets 
validated requirements; industrial capabilities are reasonably available; and the system meets or 
exceeds exit criteria and Milestone C entrance requirements. Preference shall be given to the use 
of modeling and simulation as the primary method for assessing product maturity where proven 
capabilities exist, with the use of test to validate modeling and simulation results. The 
completion of this phase is dependent on a decision by the MDA to commit to the program at 
Milestone C or a decision to end this effort. 

4.7.3.3. Commitment to Low-Rate Production and Produce and  Deploy Systems 
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1.7.3.3.1.1 The purl ose of die P -oduction and Deployment phase is to 
achieve an operatii.nal capabi ity that sz :isfies missi m needs. The production requirement of 
this phase does no apply to NEAISs. Eli wever, oft,  are has to prove its maturity level prior to 
deploying to the OE erational eivironme it. Once ma :urity has been proven, the system or block 
is baselined, and a methedica. and sync ironized der loyment plan is implemented to all 
applicable locatior s. 

1.7.3.3.1.2 A systen . must be de nonstrated before the Department of 
Defense will comn Lit to prodcction (or i  rocuretr ent.  and deployment. For DOT&F Oversight 
programs, a systen can not be produceC at full-r ate • Intl! a Beyond Low-Rate Initial Production 
Report has been cc mpleted ard sent to Congress. thi Secretary of Defense, and the 
LISD(AT&L). Tht MDA sha I make th commi .me It decision at Milestone C. Milestone C can 
be reached directly from pre-systems ac iuisition (e.1 ., a commercial product) or from System 
Development and I )emonstrat ion phase 

4.7. 1.3.2. Untr -mace Criteria. Regard: ess of the entry point, approval at Milestone 
C is dependent on he following criteria being m A ( r a decision by the MDA to proceed): 

1.7.3.3.2.1. Technoll ‘gy matcrity (with an independent technology readiness 
assessment), systo and relevant missic area (c per Ltional) architectures, mature software 
capability, demons rated system integra ion or dcmo lstrated commercial products in a relevant 
environment. and o signitica U manufa ;Luring r sks 

1.7.3..2..2. An apps ved OR.). 

k7. 3.3 . 2 . 3. Acceptalle inter( per ibility. 
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4.7.3.3.2.4. Acceptable operational supportability. 

4.7.3.3.2.5. Compliance with the DoD Strategic Plan (reference (w)). 

4.7.3.3.2.6. Demonstration that the system is affbrdable throughout the life 
cycle, optimally funded, and properly phased for rapid acquisition. 

4.7.3.3.2.7. Acceptable information assurance to include information 
assurance detection and recovery. 

4.7.3.3.3. Milestone C. The purpose of this milestone is to authorize entry into 
low-rate initial production (for MDAPs and major systems), into production or procurement (for 
non-major systems that do not require low-rate production) or into limited deployment for N.4AIS 
or software-intensive systems with no production components. 

4.7.3.3.3.1. Milestone Approval Considerations 

4.7.3.3.3.1.1. Prior to making the milestone decision, the MDA shall 
consider the independent cost estimate, and, for MA'S& the component cost analysis and 
economic analysis , the manpower estimate, compliance with the CCA (reference (k)), whether 
an application for frequency allocation has been approved (for systems that require utilization of 
the electromagnetic spectrum), System Threat Assessment, and an established completion 
schedule for National Environmental Policy Act (NEPA) (reference (x)) compliance covering 
testing, training, basing, and operational support. 

4.7.3.3.3.1.2. At this milestone, the MDA shall confirm the acquisition 
strategy approved prior to the release of the final Request for Proposal and approve an updated 
development acquisition program baseline, exit criteria for low-rate initial production (LR1P) (if 
needed) or limited deployment, and the acquisition decision memorandum. 

4.7.3.3.3.1.3. The DOT&F. and cognizant OIPT Leader shall approve the 
TEMP tor all OSD test and evaluation oversight programs. IT acquisition programs (regardless 
of ACAT) that entered system acquisition at Milestone C shall be registered with the DoD CIO 
before Milestone C approval. For MDAPs, a milestone decision shall be the occasion for 
submission of a revised Selected Acquisition Report (reference (c)). 

4.7.3.3.3.1.4. A favorable Milestone C decision authorizes the PM to 
commence I:RIP or limited deployment for MDAPs and major systems. The PM is only 
authorized to commence full-rate production with further approval of the MDA. There shall he 
normally no more than one decision (i.e., either low-rate or full-rate) at the Defense Acquisition 
Executive (DAF)-level for MDAPs. 

4.7.3.3.3.1.5. The tables at enclosure 3 identify the statutory and 
reQulatory requirements that must be met at this decision point. 

4.7.3.3.3.2. A1S-Speci1ie Considerations 

7)4 
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4.7.3.3 3.2.2. M. %1Ss sha I mplete a C:CA compliance certification at 
Milestone C (see sibparagrapn 4.7.3.2.: .2.. abo,T). 

4.7.3.3.4. Lo-Rate [nit al Prodi ctic n (I.RIP) 

4.7.3.3.4.1 This wo k effort is it tended to result in completion of 
manufacturing de % tlopment ii order to insure a.ieq• tate and efficient manufacturing capability 
and to produce the minimum luantity n :cessary to r  rovide production configured or 
representative artic les for inital operati mid test and evaluation (10'['&E), establish an initial 
production base fo • the system; and per nit an oileri y increase in the production rate for the 
system, sufficient 13 lead to fill-rate prc duction ipot successful completion of operational (and 
live-fire, where ap: te ;tint!. nit work st all )e guided by the ORD. 

1.7.3.3.4.4. I.RIP qu intities shall be minimized. The MDA shall determine 
the LRIP quantity hr MDAP!. and majc 7 system; at Milestone B. The LRIP quantity (with 
rationale for quant ties exceec ing 10 pe: cent of tie t )tal production quantity documented in the 
acquisition stratew ) shall be included ir the first Sc ccted Acquisition Report (reference (c)) 
after its determinat on. Ary i:terease in quantity at-ft r the initial determination shall be approved 
by the MDA. The LRIP quan shall r ot be lesi th in one unit. When approved LRIP 
quantities are expe led to be cxceeded t ecause t:te r :.ogram has not yet demonstrated readiness 
to proceed to full-r tte production, the '.v DA shall as ess the cost and benefits of a break in 
production versus ontinuing mnual bu: .s. 
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4.7.3.3.4.7. I.RIP for ships and satellites is production of items at the 
minimum quantity and rate that is feasible and that preserves the mobilization production base 
for that system (reference (aa)). 

4.7.3.3.5. Full-Rate Production Decision Review 

4.7.3.3.5.1. Before making the full-rate production and deployment decision. 
the MDA shall consider: 

4.7.3.3.5.1.1. The independent cos: estimate, and for MAISs. the 
component cost analysis and economic analysis. 

4.7.3.3.5.1.2. The manpower estimate (if applicable). 

4.7.3.3.5.1.3. The results of operational and live fire test and evaluation 
(if applicable). 

4.7.3.3.5.1.4. CCA compliance certification (reference (k)) and 
certification for MA1Ss (reference (r)). 

4.7.3.3.5.1.5. C4I supportability certification. 

4.7.3.3.5.1.6. Interoperability certification. 

4.7.3.3.5.2. The MDA shall confirm the acquisition strategy approved prior to 
the release of the final Request for Proposal, the production acquisition program baseline, 
provisions for evaluation of post-deployment performance (in accordance with GPRA (reference 
(t)), CCA (reference (k)), and the Paperwork Reduction Act (reference (bb)), and the acquisition 
decision memorandum. 

4.7.3.3.5.3. A full-rate production and deployment decision shall he the 
occasion for an update of the Selected Acquisition Report (reference (c)). 

4.7.3.3A. Full-Rate Production and Deployment. Following 10T&E, the 
submission of the Beyond LRIP and LFT&E Reports (where applicable) to Congress, the 
Secretary of Defense, and the CSD(AT841..), and the completion of a Full-Rate Production 
Decision Review by the MDA (or by the person designated by the MDA). the program shall 
enter Full-Rate Production (or procurement) and Deployment. 

4.7.4. Sustainment. The objectives of this activity are the execution of a support 
program that meets operational support performance requirements and sustainment of systems, in 
the most cost-effective manner for the life cycle of the system. When the system has reached the 
end of its useful life, it must be disposed of in an appropriate manner. 
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4.7.4.1. Sustain S'istems 

4.7.1.1.1. The sustainmt nt progr tm ncludes all elements necessary to maintain 
the readiness and r. perational :apahility of deplo;ed systems. The scope of support varies 
among programs b it generall:-  includes supply, mai: itenanee, transportation, sustaining 
engineering, data r ianagemen:, configu ation trunak cment, manpower, personnel, training, 
habitability, surviv ibility, ;afi:ty, occup itional halt 1, IT (including NSS) supportability and 
interoperability, ar i environn.ental mat agemen! fut ctions. This activity also includes the 
execution of opera ional supp )rt plans. 

4.7. 4.1.2. Pro! yams witl softwar c mponents must be capable of responding to 
emerging requirerr ents that w ill require softwan m dification or periodic enhancements after a 
system is deployeC . 

4.7. 4.1.3. Aft llow-on c ,eration.il test and evaluation program that evaluates 
operational effixti• .eness, curivahility. suitabili y, ad interoperability, and that identifies 
deficiencies shall t c conducted, as appr tpriate Ode ence (c)). 

4.7.1.1.4. The Departmt nt must icyi lop a system to assess customer confidence 
at each step of the -equiremer t and dist: ibution hai The primary metric of confidence shall be 
customer wait firm . In order :0 achieve customt r CC nfidence, the system shall use a simplified 
priority system dri ,en by tset need datc , be inter,rat :d to allow total asset visibility, and use a 
fully integrated da a environn ent to en 5 ire the j.)int users' ability to make timely and confident 
logistics decisions 

4.7.4.2 Evoqtjojury Sustai iment. ;hip iorting the tenets of evolutionary acquisition, 
sustainment stratel ies mum tr ,olve and )e refined roughout the life cycle, particularly during 
development of su mequent b:ocks of at evolutionat y strategy, modifications, upgrades, and 
reprocurement. '11 c silt& ensure th tt a flexible. performance-oriented strategy to sustain 
systems is develor :!d and exe :uted. Th s strategy w 11 include consideration of the full scope of 
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operational support, such as maintenance, supply, transportation. sustaining engineering, 
spectrum supportability, configuration and data management. manpower, trainine. 
environmental, health. safety, disposal and security factors. The use of performance 
requirements or conversion to performance requirements shall be emphasized during 
reprocurement of systems, subsystems, components, spares, and services after the initial 
production contract. 

4.7.4.3. Dispose of Systems. At the end of its useful life, a system must be 
demilitarized and disposed. The PM shall address in the acquisition strategy demilitarization and 
disposal requirements and shall ensure that sufficient information exists so that disposal can be 
carried out in a way that is in accordance with all legal and regulatory requirements relating to 
safety, security, and the environment. The Defense Reutilization and Marketing Office shall 
execute the PM's strategy and demilitarize and dispose of items assigned to the Office. 

4.7.5. Follow-on Blocks for Eyolutionary Acquisition 

Figure F7. 

BLOCK 2 

BLOCK 3 

4.7.5.1. Evolutionary acquisition strategies are the preferred approach to satisfying 
operational needs. Evolutionary acquisition strategies define, develop, test, and produce/deploy 
an initial, militarily useful capability ("Block 1") and plan for subsequent definition, 
development, test and production/deployment of increments beyond the initial capability over 
time (Blocks 2, 3, and beyond). The scope, performance capabilities, and timing of subsequent 
increments shall be based on continuous communications among the requirements, acquisition, 
intelligence, logistics, and budget communities. Acquisition strategy considerations for 
evolutionary acquisition are described in subparagraph 4.7.3.2.3.3., above. 

4.7.5.2. The requirements comMunity shall ensure that user requirements are 
prioritized (and constrained, if necessary) for both the capability in the initial block and the 
increasing functionality in subsequent blocks. 

4.7.5.3. The PM shall balance the need to meet evolving user requirements 
(responsiveness) against the ability of the users to support continued training and repeated 
deployments for new blocks (turbulence). The PM shall also consider the ability of the system 
contractor(s) to develop/integrate, test. and deploy multiple concurrent blocks. 

4.8. Acquisition.  categorie.s and Milestone Decision Authority. A technology project or 
acquisition program shall be categorized bused on its location in the acquisition process, dollar 
value, and complexity. 

)14 
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4.8.1. Pre- NCAT Tee mologv F  -14"eets. anccd Technology Demonstrations, Joint 
Warfighting Expel ments, Advanced CA ncept ar d 1 xlinology Demonstrations, Concept 
Exploration are efl irts tha7. occur prior • acouis.tioi program initiation. Component Advanced 
Development projt cts may occur befbre or after acq iisition program initiation. If they occur 
after program initi; lion. they will be acc uisition pro ;rams. The USD(AT8a.) shall be the MDA 
for those projects t at. if slice :ssful. wil . likely r!su:t in an MDAP. The ASD(C31) shall be the 
MDA for those pr jects that, f successl A, will resu t in a MAIS. 

4.8.2. Ac, .T 

    

4.8.2.1. ACM I r  rograms • re those pro r,rams that are MDAPs or that are designated 
ACAT 1 by the MI IA as a res:ilt of the 1DA's spcci il interest. 

4.8.2.2. In some c ises, an A .AT IA pro ;ram, as defined below, also meets the 
definition of a MD P. The L SD(AT& .) and the A 3D(C3I)/DoD Chief Information Officer 
(CIO) shall decide who will h the MD, t for sucl A S programs. Regardless of who is the 
MDA, the statutor requiremtnts that al ply to N.DA Ps shall apply to such AIS programs. 

• 
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4.8.. !.5.3. Acq•iisition sti ategies, ncl iding CAW objectives and I.RIP quantities. 
established by the I IS1)(AT&I.) prior to the delegatil.n of decision authority shall be maintained 
in effect during the phase f3r ‘which app. oval wa; gi' en, unless the USD(AT&L) concurs with 
any changes. Whe: the next r tilestone ; pproach.ts a id an updated acquisition strategy is 
prepared for the ne :t phase of the ACK IC pro E ran , it shall not be subject to IJSD(AT&I.,) 
approval. 
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4.8.2.5.4. The OSD Cost Analysis Improvement Group (CAIG) shall not conduct 
Independent Cost Estimates for ACAT IC programs unless specifically requested by 
USIXAT&I.). This request usually accompanies the designation of the program as ACAT IC. If 
the CAIG does not conduct an independent cost estimate, the Component cost analysis office 
shall provide a component cost analysis to the CAE for consideration at the appropriate decision 
point. 

4.8.3. ACAT IA 

4.8.3.1. ACAT IA programs are those programs that are MAISs or that arc 
designated as ACAT IA by the MDA as a result of the MDA's special interest. 

4.8.3.2. ACAT IA programs have two sub-categories: ACAT JAM for which the 
IDA is the Chief Information Officer (CIO) of the Department of Defense (I)0O), the 

,xSD(C3I) (the "M" (in ACAT IAM) refers to Major Automated Information System (MAIS)) or 
ACAT IAC, for which the DoD CIO has delegated milestone decision authority to the CAE or 
Component CIO (the "C" (in ACAT [AC) refers to Component). 

4.8.3.3. The ASD(C31) designates programs as ACAT 1AM or ACAT IAC. 

4.8.3.4. If the ASD(C31) redesignates a formerly ACAT IAM program as an ACAT 
IAC program, the following direction shall apply: 

4.8.3.4.1. Exit criteria established by the ASD(C31) prior to the delegation of 
decision authority shall be maintained in effect unless the ASD(C31) concurs with any changes. 

4.8.3.4.2. The CAE or Component CIO shall approve Acquisition Program 
Baseline (APB) changes, including updates for threshold breaches, and provide a copy of the 
new APB to ASD(C31). 

4.8.3.4.3. Acquisition strategies, including CAIN' objectives, established prior to 
the delegation of decision authority shall be maintained in effect during the phase for which 
approval was given, unless the ASD(C.30 concurs with any changes. When the next milestone 
approaches and an updated acquisition strategy is prepared for the next phase of the ACAT IAC 
prottram, it shall not be subject to ASD(C31) approval. 

4.8.4. ACAT 11. ACAT It programs are those programs that do not meet the criteria for 
an ACAT I program, but that are Major Systems or that are designated as ACM II by the MDA 
as a result of the MDA's special interest. Because of the dollar values of MAISs, no A1S 
programs are ACAT II. The MDA is the CAE. 

4.8.5. ACAI Ill. ACA"r III programs are defined as those acquisition programs that do 
not meet the criteria for an ACAT 1. an ACAT IA, or an AC AT II. The MDA is designated by 
the CAE and shall be at the lowest appropriate level. This category includes less-than-major 
Al Ss. 
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4.8.6. Cha: ales in AC kT Level 

4.8.6.1. The DoD Compone it is resr ons ble for notifying the USD(AT&I.) or 
,SD(C31) when cc St growth I ir a chang : in acquisit::m strategy results in reclassifying a 
formerly lower AC AT program as an A .:AT I oz IA program. ACAT-level changes will he 
reported as soon a;• the Component SLISc 2CIS, wit lin -easonable confidence, that the program is 
within 10 percent c neroachment of the x ext ACI,T 1 :vel. ACAT-level reclassification will occur 
upon designation c f the IJSIN AT&L) oi the ASD(C ll). 

4.8.6.2. The CAE shall requ :st in wr.tin: ; a reclassification of an ACAT I or IA 
program to a lowei acquisition category The reque: I shall identify the reasons for the reduction 
in category. The C .tegory red iction wil becomt eff !ctive upon approval of the request by the 
USD(AT&L) or A: lD(C31). 

4.8.6.3. The 1 ND( AT&L) o ASD(C 31) nay reclassify an acquisition program as 
ACAT ID or 1AM it any time 

4.9. Program, Is lanagemer t and Ass,  ssment. Ac luisition programs require dedicated 
management. This part describes assigr ment of Pro !ram Managers, assignment of Program 
Executive Officers and the use of 1nteg: ated Pro due Teams. 
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shall, at a minimum, have passed Initial Operating Capability (IOC), have achieved full-rate 
production. be certified as interoperable within the intended operational environment, and be 
supportable as planned. 

4.9.3. Integrated Product 'learns in the Oversight and Review Process. Defense 
acquisition works best when all of the DoD Components work together cooperatively to share 
data and information of all types, and the workforce is empowered. Each DoD Component shall 
implement the concepts of Integrated Product and Process Development (IPPD) and Integrated 
Product Teams (IPTs) as extensively as possible. All appropriate functional disciplines and the 
DoD Components shall participate in IPTs to the maximum extent practical and useful. 

4.9.4. Decision Reviews. At each milestone and other points in the process where 
desired by the MDA, the Milestone Decision Authority shall review each technology project or 
acquisition program. The MDA shall review the Program Manager's program, as informed by 
the IPT process, and the independent assessments required by law or the MDA's judgment. 

5. EFFECTIVE DATE 

This Instruction is effective immediately. 

nder Secretary Assistant Sec/ Directo 
of Defense of Defense Operational Test 
(Acquisition, Technology, (Command, ontro I, & Evaluation 

& Logistics) Communications, 
and Intelligence) 
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(34 E:. ENCIOS IRE 

DEFINE Tic NS 

F.2.1.1. AcQuiS tion Exect live. The individt al iithin the Department and Components 
charged with overa 1 acquisition manags meat repur sibilities within his or her respective 
organization. The ..!nder Secretary off) :tense f r A :quisition, Technology, and Logistics is the 
Defense Acquisitio r Executiv (DAE) r :sponsib e fir all acquisition matters within the 
Department or Def :rise. The Componet t Acqui!itio Executives (CAEs) for each of the 
Components arc th : Secretary of the Mi itary De 'art nents or the heads of Agencies with power 
of redelegation. Ti c CAEs ar responsi >le for all ac iuisition matters within their respective 
Component. 

E2.1.2. ACQUi5  ition am. A dit :cted, fuide 1 effort designed to provide a new, 
improved, or comb .uing mate: id, weapi •n, or inf am ation system or service capability in 
response to a valid..ted operat:onal or bt siness ni>ed. Acquisition programs are divided into 
different categories that are es lablished • o facilit te ecentralized decision-making, execution, 
and compliance vi h statutory requirem :nts. 'logy projects are not acquisition programs. 

E2.1.3. Autom ated ['darn iation Sys ernlAin. .n acquisition program that acquires 
Information Techn )logy (IT), except IT that: 

E2.1.3.1. I: wolves eqi .ipment it is an i itei ral part of a weapon or weapons system: or 

F.2.1.3.2. a tactical .:ommuni( ation sr ten . 

E2.1.4. Inform Mon Tech iology ). Any t qui >ment, or interconnected system or 
subsystem of equir merit, that s used in he autor iati acquisition, storage, manipulation, 
management, movc ment, contiol, disple y, switcl ing interchange, transmission, or reception of 
data or informatior. 

le2.1.4.1. 1 he term "equipment' means r; ny quipment used by a Component directly or 
used by a contract( r under a c mtract wi lithe Cc nip >tient that requires the use of such 
equipment, or the se, to a sigaificant c: tent, of ;ucl equipment in the performance of a service 
or the furnishing o • a product. 

E2. 1.4.2. 1 he term "1-  include; compu. ers. ancillary equipment, software, firmware 
and similar proced ires, services (includ ng supp )rt ervices), and related resources. The term 
"IT" also includes klationa;. St. curity Sy! tcms (N ;Ss . It does not include any equipment that is 
acquired by a Bede -al contractor incider tat to a I ede 7a1 contract. 

E2.1.4.3. 1 his definition is Iron the CC.1. (r :ference (k)). 

E2.I .5. Integn. ted Produc:  and Pro( ess Devt lop >lent (IPPD.). A management process that 
integrates all activ :ies from p7oduct coi cept througl . production and support, using a 

5 



36 

DODI 5000.2. October 23. 2000 

multifunctional team, to simultaneously optimize the product and its manufacturing and 
sustainment processes to meet cost, schedule, and perfOrmance objectives. 

E2.1.6. Integrated Product Team OPT). A multillinctional team assembled around a product 
or service, and responsible for advising the project leader. Program Manager. or MDA on cost. 
schedule, and pertOrmance of that product. There are three types of 1PTs: Program EPTs. 
Working-level IPTs, and Overarching IPTs. 

E2.1.7. MAior Automated Information System (MAN) 

E2.1.7.1. An AIS that is designated by ASD(C3I) as a MAIS, or estimated to require 
program costs in any single year in excess of $32 million in fiscal year (FY) 2000 constant 
dollars, total program costs in excess of $126 million in FY 2000 constant dollars, or total life-
cycle costs in excess of $378 million in FY 2000 constant dollars. 

F.2.1.7.2. MA1Ss do not include highly sensitive classified programs (as determined by 
the Secretary of Defense) or tactical communication systems. 

E2.1.7.3. For the purpose of determining whether an AIS is a MA1S, the following shall 
be aggregated and considered a single MS: 

E2.1.7.3.I. The separate Altis that constitute a multi-element program. 

E.2.1.7.3.7. The separate AISs that make up an evolutionary or incrementally 
developed program. 

E2.1.7.3.3. The separate A1Ss that make up a multi-DoD Component MS program. 

F2.I .8. Major Defense Acquisition Program (MDAP) 

E2.1.8.1. An acquisition program that is not a highly sensitive classified program (as 
determined by the Secretary of Defense) and that is designated by the tinder Secretary of 
Defense (Acquisition, Technology, and Logistics) (USD(AT&L)) as an MDAP, or estimated by 
the l!SD(AT&I.) to require an eventual total expenditure for research. development, test and 
evaluation of more than $365 million in fiscal year (FY) 2000 constant dollars or. for 
procurement, of more than $2.190 billion in FY 2000 constant dollars. 

£2.1.8.2. The estimate shall consider all blocks that will make up an evolutionary 
acquisition program (to the extent that subsequent blocks can be defined). 

£2.1.8.3. This definition is from 10 U.S.C. 7430 (reference (dd)). The dollar 
requirements are established in statute in FY 1990 dollars. The dollar amounts have been 
updated in accordance with procedures identified in the statute. 

• 
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o require an evcntua 
n dollars, or for proc 
iated as mijor by the 

'he estimatz shall col 
n (to the e,:tent subs 

'he dollar tzquiremei 
.c been upt ated in ac  

iidered Lm; 
total ex3en 

urement of 
Do!) C mp 

sider all bk 
quent block 

ts are establ 
:ordance vi  

jor system if it is estimated by the Doi) 
liture for RDT&E of more than $140 million 
lore than $660 million in FY 2000 constant 
ment Head (10 U.S.C. §2302d, reference 

z.ks that will make up an evolutionary 
3 can be defined). 

shed in statute in FY 1990 dollars. The 
h procedures identified in the statute. 

E2.1.10. Mile  
with criteria establ 
to approve entry o 

tone Mei: ion Authc 
-:shed by th:. USD(A. 
'an acquisition prop 

rity (Mf IA). 
AL), or by 
Irn into he 

The individual designated in accordance 
he ASINC31) for A1S acquisition programs, 
lext phase of the acquisition process. 

E.2.1.11. Nati( 
operated by the U. 

nal Security System 
Govemr lent, the f  

NSS). .kny 
inction. 

telecommunications or information system 
.ation, or use of which: 

E2.1.11.1. Involve: s if ttel Ugric( activiti( s; 

E2.1.I 1.2. Involves c yptologic activities re ated to national security; 

E2.1.1 1.3. Involves c wrimand ad contr )1 o forces; 

F2.1.11.4. Involves e piipment hat is ar int !gra] part of a weapon or weapons system; 
Or. 

E2.1.11.5. 
or intelligence mis 
administrative and 
management appli 

E2.1.11.6. 

E2.1.12. Qyer 
the Secretary of Di 
for providing an it 
making line of aut  

Subject to the limita ion belox. i 
;ions. ]'hi : does not nclude ;. sy 
busins a )plication (includ ng 
:ations). 

This defin. tion is fro n the CI ingi 

ircliligipl:grated Pr 'duct 'rem 
tense who leads the .)yerarcl ing 
sessment of each ass gned pr ogre 
iority for p -ograms. 

; critical to the direct fulfillment of military 
tern that is to be used for routine 
myroll, finance, logistics, and personnel 

r-Cohen Act (reference (k)). 

OIPT) Leader. The person in the Office of' 
Integrated Product Team and is responsible 
:n. The OIPT Leader is not in the decision-

 

Prog; 
responsibility for 

..ve ()Bice • ( P EQ). A 
irecting se /era! MD/ .Ps and •br ; 

nilitary or civilian official who has primary 
ssigned major system and non-major system 
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acquisition programs. A PE(.) has no other command or staff responsibilities within the 
Component. and only reports to and receives guidance and direction from the DoD Component 
Acquisition Executive. 

E2.I.14. Program Manager (PM). The individual designated in accordance with criteria 
established by the appropriate Component Acquisition Executive to manage an acquisition 
program and is appropriately certified under the provisions of the DAWIA (reference (cc)). A 
PM has no other command or staff responsibilities within the Component. 

E2.1.15. Reqpirements Authority. The individual within the DoD Components charged with 
overall requirements definition and validation. The Vice-Chairman of the Joint Chiefs of Staff. 
in the role as Chairman of the JROC, is the requirements authority for all potential major defense 
acquisition programs and is responsible for all requirements policy and procedures, including 
MNSs. CRDs, and ORDs. The Requirements Authority for other acquisition category programs 
is specified in reference (i). 

F.2.I.16. Technology Project. A directed, incrementally funded effort designed to provide 
new capability in response to technological opportunities or an operational or business (e.g., 
accounting, inventory cataloging, etc.) need. Technology projects are "pre-systems acquisition," 
do not have an acquisition category, and precede program initiation. Technology is the output of 
the science and technology program that is used in systems acquisition. The decision authority 
and information necessary for decision-making on each project shall be specified by the 
appropriate S&T Executive (for projects not yet approved for Milestone A) or by the MDA (for 
projects past Milestone A). 

E2.I .17. Total Ownership...Cost (TOC). The sum of financial resources to organize. equip. 
sustain, and operate military forces to meet national goals, policies, and standards of readiness, 
environmental compliance, safety, and quality of life concerns. The '10C for Defense systems 
consists of the costs to research, develop, acquire, own, operate, and dispose of weapon and 
support systems. It includes direct costs and indirect costs attributable to the systems and 
infrastructure costs not directly attributable to the system. Product support mainly concerns the 
portion of -roc that occurs after the system is deployed (the sustainment and disposal phase of a 
system's life cycle). For purposes of costing, the PM shall use life-cycle costs as defined in DoD 
5000.4-M (reference (CO). 

E2.1.18. Weapon System. An item or set of items that can be used directly by warfighters to 
carry out combat or combat support missions to include tactical communication systems. 

38 
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E ENCLOSURE 3 

STATUTORY AN ) RECT.:1.A CORY INFORMATION 

E3.1.1. Tables 1 and 2, Ix low, sho‘. the infc rmi lion requirements for all milestones, both 
statutory and regul..tory. 

For AIS programs, the inform ttion in th s table owe 
statutory, unless ot rerwise sta ed or the NIS is a Mr. 
Industrial ('apabili ics, below, for MDA .'s are requii 
they are required this In1rt ction. 

)t for CCA compliance is regulatory, not 
AP. Acquisition Program Baselines and 
ed by the statute cited. For non-MDAPs. 

E3..1. 1. Table 1. S atuatorr )rmation Requirements 

INFORMATION REQU RED APPLIC kBLE STP TUT E 

Consideration of Techr ology Issues ' 10 U.S.(:.§ 2364 ( efer Ince (s)) 

Market Research 10U.51. §2377 ( efer :rice (gg))  

WHEN REQUIRED 

Milestone (MS) A 
MS B 
MS C 
Technology Opportunities User 
Needs 
MS A 
MS B 

Acquisition Program B iseline (APB: • 10 U.S.' §2435 (r ?fer( nce (hh)) 

Compliance with Strati gic Plan (as 
part of the analysis of; Iternatives. 
whenever practical) 
Selected Acquisition R :pon (SAR) 
(MDAPs only) Unit Co! t Report 
(UCR) 
(MDAPs only) 

Live Fire Waiver & alte -nate LFT &E 
. Plan 
. (Covered Systems onli  
• Industrial Capabilities c)art of 

acquisition strategy) 
N/A for AISs.). 
(RIP Quantities 
1N/A for AISs)  
Independent

i:1:lfagrEo

i.k.i.esjr

C

i

s

o

ir.v.i

g

s

p 

h

t

t.6 

p

Es

p.

r

t

e

i

s

i late and 
Manpower Estimate 

Only)  
Operational Test Plan 
(  yams only) 
Cooperative OppOnuni ieS (part 31 
acquisition strategy)  
Post-Deployment Peri( rmance 
Review 

5 LJ.SC 366 -Vire 

10 U.S.i :.§2432 (r !ter( nce 

10 U.S.( ..§2433 (r :fere ice 6)) 

To 

10 U.S.( §240 (r• :fere ice (kk)) 

10 U.S.( ..§2434 (n (fere ice (II)) 
DoDI 5C )0.2 (this nstr ction) 
10 U.S.( . .§2434 ( -efei ance (II)) 
10 U.S.0 .§2399 (rI:fere (mm)) 

10 U.S.( .§2350a ( -ete! 3nce (nn)) 

5 U.S.0 5306 (referenc (w)) 
40 U S.( ..§1401et ;eq. (reference 
(x))  

Component Advanced Development 
(if Program Initiation) 
MS B 
MS C (updated, as necessary) 
Full-Rate Production 
Decision I;Rview.lpfa 
MS B 
MS C 

Component Advanced Development 
(if Program Initiation) 
MS B 
MS C 
Full-Rate Production DR 
MS 8 

MS B 
MS C 

MS 

MS 8 
MS C (ICE only) 
Full-Rate Production DR 
Prior to start of operational test and 
evaluation 
MS 8 
MS C 
Full-Rate Production DR 

10 U S ( .§2400 (priers nce (aa)) 

1) 
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Beyond-LRIP Report 

r

' ,(0SD T&E Oversight programs  only)  
LFT&E Report 
OSD-covered programs only) 
Clinger-Cohen Act (CCA) . 

10 U.S.C.§2399 (reference (mm)) 

. Compliance 

r
' All IT — includiN.NSS)  

C oA Certification (requirement for 
certification prior to milestone 
approval for MAISs only) 

10 U.S.C.§2366 (reference Cu)) 

40 U.S.C.§1401 et see. (reference 
(k)) 

Pub. L. 106-79, Section 8121(b) 
(reference (r)) 

'•-tore Logistics Analysis/Source of 
: Repair Analysis (part of acquisition 

stra_tegy) 

I
Competition Analysis ($3M rule) (part 

• of as...quisition strategy) 

•

1

 Application for Frequency Allocation 
(DO Form 1494) (applicable to all 
systems/equipment that require 
utilization of the electromagnetic 

, spectrum)  
, National Environmental, Policy Act 
I Schedule 

47 U.S.C. §305 (reference (cc)) 
Pub. L. 102-538, §104 (reference 
(PP)) 
47 U.S.C. §901-904 (reference (pp)) 

42 U S C.§4321 (reference (x)) 

MS B 
MS C 

I.  Full-Rate Production DR 
Component Advanced Development 
(if Program Initiation) 
MS B 
MSC 
Full-Rate Production DR 
MS B or C 

Component Advance Development 
(if Program Initiation) 
MS B 
MS C 
Full-Rate Production DR 

DODI 5000.2. October 23. 2000 

E3.1 I. Table I. Statuatory Information Requirements, continued 

1 
WHEN.REQUIRID . 

. Full-Rate Production DR 

Full-Rate Production DR 1 

I

.

 10 U.S.C. §2460 (reference (ss)) 
10 U.S.C. _§2466 (reference (tt)) 
10.U.S.C. §2469 (reference (uu)) MS B or C 

10 U S C §2464 (reference Or)) MS B or C 

• 

E3.1.2. All requirements are from this Instruction or DoD 5000.2-R (reference (h)), unless 
otherwise noted. 

E3.12. Table 2. Regulatory Information Requirements 

! INFORMATION REQUIRED WHEN REQUIRED  

Validated Mission Need Statement (MNS) — MS A 
. (puree: CJCS Instruction 3170.01A. reference (i))  

Validated Operational Requirements Document (ORD) MS B 
(source: CJCS Instruction 317001A, reference (i)) MS C  
Acquisition Strategy Component Advanced Development (if Program 

Initiation) 
MS B 
MSC 
Full-Rate Production DR 

r System Threat Assessment 
(N/A for AISs) (validated by DIA for ACAT ID programs) 

DoD Directive 5105.21 (riference (vv)))  
Independent Technology Assessment MS B 

MSC 
—b-4!SP (also summarized in the acquisition strategy) MS B 

MS C 

A
An

na
a
l
ly
y
s

s!

i
s
s Ooif 

.AMIut el triljn al et i vCeosri (72oAt s) 
MS A  
MS B or C (if no B) 
MS B 
MS C 

40 
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INFORMATION REOL IRED 

C41 Supportability Cer •fida-ion. . . 
..Inter.operability.Certific abon 

Affordability Assessmr nt 
. . . _ 

Economic Analysis (M >iSs orly) 
" Component Cost Anal •sis rmandatc ry for MAIS as 

requested by CAE for ADAP) 

W 1EN REQUIRED 

'FL lRate Production DR 
FL I-Rate Production DR 
MI B 
M: C 
MI • B 
M. • B (for MAIS, each time the MDA requests an 
Ec 3nomic Analysis 
FL I-Rate Production DR (MOAPs only)  

4 

, Cost Analysis Require nents Descri )tion 
(MDAPs only) 

lest -anCI-  Evaluation M aster P ar1-71 :MP) 

Operational Test Achy ty Report of Operational -est and 
Evaluation Results 

MI B 
M: • C 
FL I-Rate Production DR 
M: • A (evaluation strategy only) 
M: • B 
MI • C (update, if necessary) 
FL I Rate Production DR 
MI • B 
MI • C 
FL I-Rate Production DR 

Component Live Fire ' 
_(covered Systems On 
Program Protection Pi 
(also summarized in tt 

Exit Criteria 

ADM 

est and Fival ration Repc I 

. . 
in (PPF') 
e acqu.sition strategy) 

Cc mpletion of Live Fire Test and Evaluation 

M: • B (based on validated requirements 
Mt.0 

MI • A 
M. • B 
MI C 
Ee :h Review 
MI • A 
MI B 
MI C 
Ez :h DR/IPR 

001)15000.2. October 23. 2000 

E3 12. Table !. Relatla ory Info rim don Requirements. continued 
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De )artrnimt of Defense 

DIRECTIVE 

NUMBER 5141.2 
May 25, 2000 

DA&M 

SUBJECT: Dir :ctor of Oiierational Test anii E' .aluation (DOT&E) 

References: (a`, Title 10, United St ates Coc e 
(b, DoD Dir:ctive 51,  1.2, "D rec or of Operational Test and 

Evaluation." April 2, 1984 (he -eby canceled) 
(c: Dot) Dir :ctive 32( 0.1 1, "Majc 4' Range and Test Facility Base," 

January ::6, 1998 
(c1 pQP.50: 5.1-M, "I )oD Dir:cti ies System Procedures," August 1994 
(e: through (g), see en :losure 

1. REISSUAN. 2E AND FURPOSE 

Pursuant to the authorities provided in referunct (a), this Directive reissues reference 
(b) to update th responsildities, fu ictions, rek tionships, and authorities of the 
DOT&E. 

2. APPLICABILITY 

This Directive z pplies to tic Office Df the S :crc tary of Defense, the Military 
Departments, tl e Chairman of the J )int Chi, :fs If Staff, the Combatant Commands, the 
Office of the In ;pector General of ti .e Depaitnu nt of Defense, the Defense Agencies, 
and the DoD Fi Jd Activites, and a 1 other c.rga lizational entities within the 
Department of: )efense (h :reeler r ferred to cc llectively as "the DoD Components"). 

3. DEFINITIO 

3.1. Operc tional Ti and Eval aation ()T( The field test, under realistic 
operational con litions, of any item or key corn )onent) of weapons, equipment. or 



munitions for th 
suitability of thc 
combat, by typi. 

3.2. Live F 
actual munition: 
issues, and the c 

purpose )f. determ 
weapons, equipme: 

:al militar) users, ar 

ire Test a.r d Evaluat 
at targets to examir 

valuation the resl 

tODD 5141.2, May 25. 20(N 

ning th c op !rational effectiveness and operational 
it, or nu nit: Dns for operational use, including 
d the evalu .tion of the results of such test. 

ion .(LE:r&l;). A test that involves the firing of 
c user emu ilty, vulnerability and/or lethality 
its of a ch ests. 

3.3. Opera Agencyi DTA). Th. Army Test and Evaluation Command, 
the Navy Opera lona! Test and Eval union F "rct , the Air Force Operational Test and 
Evaluation Cen• er, the Ma 7ine Corp ; Operation. d Test and Evaluation Activity, and the 
Joint Interopera nlity Test Commani 

3.4. Test a 
instrumentation 
modeling and si 
space, and othei 
test and evaluat 

3.5. Major 
facilities within 
by reference (c)  

id Evaluation (T&E 
and comn-.unication 
nulation, personnel 
resources in the De 

on. 

lnfrast net ire. Test ranges, facilities, test beds, 
; systems, t: rgcts, threat representations, vehicles, 
base suppc rt activities, air space, land space, sea 
lartment of Defense used to support the conduct of 

Range and .T.e.st_Fac ility Ba! I 4RIEB.). Specific test ranges arid 
the Depanment of I iefense • est and evaluation infrastructure governed 

4. RESP_ONSII ILITIES /.ND FUN CTION 

4.1. The r, irector of Operation 11 Test and .valuation is the Principal Staff 
Assistant and ac visor to the Secretai y and Depu :y Secretary of Defense for the 
responsibilities and functions descri )ed herein. The DOT&E shall not exercise 
responsibility fi r developriental tes and ev; ilua ion except to provide advice to 
officials respon ible for such testing. 

4.2. The E OT&E shz 11: 

4.2.1. Prescribe "alieies aid procedur !s for the conduct of OT&E.: and 
LFT&E, and fo the comp )sition an operator': of the N1RTFB within the Department 
of Defense. 

4.2.2. Provide ac:vice and nake re :on mendations to the Secretary and 
Deputy Seereta: y of Defer se and th ! Under Sec retary of Defense (Acquisition, 
Technology, an i Logistics) (USD(A T&L)). Is: ue guidance to and consult with the 
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Heads of the 11 
infrastructure it 
OT&E and LFT 
oversight and tc  

D Compoients witl 
the Department of 
&E to be t onducted 
specific issues rega  

respect to I 
)efense in k 
in conn:Icti 

-ding the: M  

)T&E, I..FT&E and the T&E 
cneral, and with respect to specific 
xi with programs under DOT&E 
M:13. 

4.2.3. 
equipment, or n 
10, United Statt 
identified ennui 
used outside of  

Designate as appro 
unitions, for DOT& 
s Code (reference (; 
lly, and dt.es not ex 
:his conic), t. 

)riate, su:lec 
E ovcrs ght 
)), and i his 
end to c the  

:ed special interest weapons, 
in accordance with section 139 of title 
Directive. Such designation will be 
• purposes for which the term may be 

4.2.4. 
Defense, and ac 
standards. 

4.2.5. 
under DOT&E  

Monitor a id revievv 
tivities of he MRT1 

Analyze the results 
f&E oversight, and  

all OT&E ; 
13, to er sur 

)f OT& E ai 
iubmit rL;po  

.nd LFT&E in the Department of 
: adherence to approved policies and 

LFT&E conducted on prop-ams 
Is as follows: 

4. 
initial productic 
the congrcssion 

2.5.1. For OT&E, r 
n, submit a report tc 
ii defense :ommitte 

nor to a det 
the Secrete 

is that a,  Ids 

ision to proceed beyond low-rate 
Ty of Defense, the USD(AT&L), and 
sses: 

4.2.5.1.1. The ac equacy )ft te test and evaluation performed. 

Wheth 
ibility, letl.ality, anc 

2.5.2. For LFT&E, 
n, submit ;L report tc 
tees that du :scribes ti 

the result; confirm the operational effectiveness, 
survive bili y of the items or components actually 

31i01" to a di cision to proceed beyond low-rate 
the Secrete Ty of Defense and congressional 
e result.; of the testing and provides an overall 

operational suit 
tested. 

4. 
initial productit 
defense commil 
assessment. 

4.2.5.3. Rer art annuE Ily to th! St cretary of Defense, the USD(AT&L), 
and the Congre. s summarizing the ( )T&E and I FT&F. activities and the condition of 
the test and eva uation infiastructun and reour ;es of the Department of Defense 
during the prect ding fisca year. I te repor: sh tll include comments and 
recommendatio is on resoirecs and 'acilities. av; ilable for T&E and levels of funding 
made available 'or OT&I--.. and 1.FT( 

4.2.5.4. Provide evali ation relor s as requested by the Secretary of 
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Defense or LSI i(AT&L) i i support of syste n a :quistion reviews and the Defense 
Acquistion Exe :utive Sun maty pre )aration 

4.2.6. Coordinat: Joint 01 eratiom T :sting. 

4.2.7. 
national securit: 
Commands and 
activities which  

Ascertain the status 
, systems by assistir 
DoD Components i 
will verif) propose( 

of interope ability of information technology and 
g the C(mr. ianders in Chief of the Combatant 
planning e sercises, experiments, and training 
solutio 1) identified shortfalls. 

4.2.8. 
chartering and t 
doctrine, tactics 

Oversee Joint Oper: 
:st plan approval, to 
, and procrdures. 

.tional lest md Evaluation programs, including 
obtain info mation pertinent to joint operational 

4.2.9. 
improving syste 
survivability an 

Manage ti e Joint L 
11 design, veration 
I lethality. 

ye Fire iroi ram to obtain information pertinent to 
.1 doctrine, actics, and procedures relative to 

4.2.10 
Investment Prok 
and for Munitic 
Weapons Count 
Evaluation Prof 

Oversee And direc: 
ram, the Joint Tech; 
is EffectiN eness, 
:measure; Test anc 
:ssional Institute. 

the acti viti :s of the Central Test and Evaluation 
deal Co rdi nating Groups on Aircraft Survivability 
D Threi.t S.  ,sterns Office, the Precision Guided 
Evalua ion Directorate, and the Defense Test and 

4.2.11 
the Department 
Agencies, State 
regard to T&E 

4.2.12 
approve JT&E t 

Promote coordinat 
of Defensr and bell: 
local, and foreign € 
iatters.  

on, coo ler: tion, and mutual understanding within 
-cen the De iartment of Defense and other Federal 
3vernmonts and the civilian community with 

Co-oversee Joint lest and :•:valuation (JT&E) projects and jointly 
st plans u ith the U ;D(ATSL) :o ensure an operational test focus. 

4.2.13 Establish DoD-wi( .e invest me: it strategies, business processes, 
policies, for imi roving the realism, esponsi yen :ss and productivity of the test and 
evaluation infra rtructure. Review t ie DoD Coi nponent budget submissions to 
determine the ai lequacy of OT&E id LFTS:E anding, and the adequacy of funding, 
for all test inves :ments an recapital zation C f r nges and facilities and other resources 
used for T&E. 

4.2.14 Perform .;uch othe respon:ibil ities as the Secretary or Deputy 
Secretary of De ense may prescribe 

4 
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5. RELATION HIPS 

5.1. In the 

shall: 

5.1.1. 

5.1.2. 
Directors and cc  

)erformani:e of assii 

.eport din:ctly to th 

serve a..3 a perrnancr 
-chair the Senior Ac 

ned fun :tic 

Secret try 

t membin-
visory (iroi  

is and responsibilities, the DOT&E 

ind Deputy Secretary of Defense. 

the T&E Executive Agent Board of 
p for JT&E. 

5. l .3. 
present during tl 
conducted by th 

5. 1 .4. 

5.1.5. 
Defense and otl-

efficiency. 

'equtre, a; appropr-
e preparation for, a: 
Do[) C'ot nponents. 

Vionitor at id review 

:.;se existing system 
e.r Federal Agencies  

ate, that ob: 
id the con& 

the acti• , itit 

facilit es, 
whene.,er  

ervers designated by the DOT&E, be 
ict of, the test part of any OT&E 

s of the Operational Test Agencies. 

and services of the Department of 
n-acticable, to achieve maximum 

5.2. Other 
with the DOT& 
test resources, tl 
herein. 

5.3. The S, 
Director, OT&E 
Departments an 
with their OT& 

5.4. The D 
all activities affi 
missions, and 
infrastructure, o 
capabilities usei 

)SD offic als and Fi 
on all 0" -&E and 

.e MRTFE and test 

!cretaries c f the Mil-
, the resul. s of all 0 
1 on all studies eond 

and LFT E activi 

)1.30 Comp( ncnts, as 
cting the compos1ti4 
nding of the MRTF 
aerational training r: 
for test and evaluat 

ads of he 
.FT&E, inc 
nd eval Ian 

tary Depart 
F&E an I L. 
Kted b th( 
ies. 

ippropr ate 
.n. capal)ilit 
3 and th re 
ngcs, and r 

. 

DoD Components shall coordinate 
zpendent test and evaluation programs, 
Hi infrastructure matters as prescribed 

nents shall report promptly to the 
'T&E events conducted by the Military 

Military Departments in connection 

shall report promptly to the DOT&E 

.cs, capacity, resources, activity 
nainder of the test and evaluation 
iodeling and simulation facilities and 

6. AUTHORIT ES 

6.1. The 17,DT&E., is 1 ereby nted autnor ry to: 
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6.1.1. Co-appro‘e the DoI ) Test and I valuation Master Plan (TEMP) and 
T&E portions o integrate( program manage net I documents with the USD(AT&L) for 
major and other designate( defense icquistion r  rograms, and with the Assistant 
Secretary of De 'ense for Command, Control C( mmunications, and Intelligence for 
major and other designate( automat, d infort iati m systems. Approve the TEMP or 
T&F, portions o the inte.gr Med prog am mar age nent documents for programs that arc 
solely under D( T&E over nght. 

6.1.2. Approve alternative LFT&E str Ltegies in support of waivers of full-up 
system-level liv fire testit g. 

6.1.3. Chair and re-chartei the Delens! Test and Training Steering Group 
(DTTSG) in cot junction with the U ider Sec reit ry of Defense (Personnel and 
Readiness). 

6.1.4. Issue DoE Instructi ms, DoD p blications, and one-time directive-type 
memoranda, col sistent wii h DoD 5( 25.I-M (re erence (d)), that implement policies 
approved by the Secretary of Defer c in ord,n- t carry out the functions assigned to 
the Director, 0 -  '&E. lnst -uctions t. the Mi iita: y Departments and other DoD 
Components sit 11 be issuei through the Sec -eta les or Heads of those Components or 
their designees. Instructions to Cot tbatant 'or imands shall be issued through the 
Chairman of the Joint ChiLfs of Stall. 

6.1.5. Serve as a permanet t membf.r c f the Defense Acquisition Board, 
Program Revie% Group, aid Inform ition Tcchr Dlogy Overarching Integrated Product 
Team for the pu rpose of ct rrying ou : the pri telt les and policies of DoD Directive 
5000.1 (referen,  .e (e)), Do) 5000.2 R (refer me (1)), and DoD Directives System 
issuances pertai ling to tcs and eval iation activ ties. 

6.1.6. Obtain retorts,  info -mation, ad—ice, and assistance, consistent with 
DoD Directive ;910.1 (reference (g ), as neces: iry in carrying out assigned functions. 

6.1.7. Establish :errangem( nts for Doll participation in non-defense 
governmental p °grams lo - which t1 e DOTE s assigned primary cognizance. 

6.1.8. Comtnuni :ate with )ther Govet iment officials, representatives of the 
Legislative Bra] .ch, and mmbers of the public, as appropriate, in carrying out assigned 
responsibilities Ind functions. 

6 
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DODO 5141.2, Mar 25. 2000 

6.1.9. Thordinat( and excl ange in brr lation with other DoD officials 

exercising collai erai or rc1i. ted respo isibiIiti s. 

7. EFFECTIVE DATE 

This Directive i: effective mmediat 

.)1AS 61*41vJ 
Rudy'le I eon 
Deputt St Cretary of Defense 

Enclosures - 1 
El. Referei ces, contii .ued 



4 4 DOD!) 5141.2. May 25. 2000 

El. ENCIOS URE 1 

KEE RENCIS, :ontinued 

(c) pop pirscilyq.5.001, "Men Acqui ;itic n," March 15, 1996 
(f) DoD Regul Ltion 5000 2-R, "M2 ndatory Prc zedures for Major Defense Acquisition 

Programs ( MDAPS) ;Lnd Majoi Automitec Information System (MAIS) 
Acquisitio: I Programs ," March 15, 199'i 

(g) DoD Direc ive 8910.1, "Manamentand Control of Information Requirements," 
June 11, 1 1193 

8 ENCLOSURE 
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3201.11 UPIATE 

Background: 

The Department off 
management and op. 
collectively referred 
approved the "Trans 
among other things, 
Facility Base from ti 
the Director, Operat 
reissuance of the De 
Evaluation," on Met! 
Base, Department oi 
changes were includ 
Test Facility Base ac  

)efense Ditective 32( 0.11 est tbli ihes policy and responsibilities for the 
:ration of s )ecifie De partmen. of Defense test and evaluation activities, 
to as the fv ajor Rang and Te St 3cility Base. The Secretary of Defense 
"er and Stnamlining )f Test E nd ...valuation," on June 7, 1999, which, 
:ransferred oversight of the Dzpa tment of Defense Major Range and Test 

Under S.:cretary o: Defenst: (A ;quisition, Logistics and Technology) to 
unal Test E nd Evaluz tion. Ti is t ansfer was further solidified by the 
)artment o.•Defense 3irectivi: 5141.2, "Director of Operational Test and 
25, 2000. The gove -ning directi ve for the Major Range and Test Facility 
Defense E irective 3 ).00.11,1equ .red updating to reflect these actions. No 

:d that will affect the current Dpe •ation or management of Major Range and 
tivities ow led by the militat3 de i ertments or defense agencies. 

Current Initiative: 

The revised directly : is curre.nt y in the E cputy St cre ary of Defense's office for signature. The 
draft directive has b. !en coordir ated in ac :ordanct wi h Department of Defense Directive 5025.1. 
No issues resulted ti .-nn the cocrdination 3rocess. 

I 



De )artment ot.  klense 

DI F,(7-'1VE 

NUMBER 3200.11 
DOT&E 

SUBJECT: NI jor Range md Test I acuity Ease (MRTEB) 

References: .a) Doi) D rective 3: 00.11, '' vfaj Jr Range and Test Facility Base:-
Jam-at-) 26. 1998 (hereby an eled) 

b) Dot) D rective 541.2. "E ire( tor of Operational Test and Evaluation," 
Ma) 25. 2000 

c) Dor) 3: 00.11-D, 'Major Ran, ;c: and Test Facility Base Summary of 
Capabi ities," Jut e 1, 198 3 
DoD 5025.1-M, ' DoD Di vet ves System Procedures," August 1994 

;e) thiougl (o), see ctelosure 1 

1. REISSUA1‘ CE AND I URPOSF 

This Directive: 

1.1. Reisst es reference (a) to ul date pol cy ind responsibilities for the management 
and operation .f specific DoD :est ald evaluitio i (T&E) activities (enclosure 2) 
(hereafter cone ctively :eft rred to as the MR.  TB). and realigns responsibilities for the 
MRTFB in act. Jrdanee with referen •e (b). 

1.2. Conti: itics to autl orize pub ication of F2. 31) 3200.11-D (reference (c)), consistent 
with DoD 502. •.1-M (tele %nice (d)) 

2. APPLICAE ILITY 

This Direc ive app .ies to the Of ice of th: St cretary of Defense. the Military 
Departments,tle Chairimn of the .1 )int Chit fs cf Staff, the Combatant Commands, the 
Inspector Gem rat of the Departmen . of Dell nse the Defense Agencies, the Doi) Field 
Activities, and all other 0: ganizatio: a1 entiti :s v ithin the Department of Defense 
(hereafter refe red to coil( ctively as "the Do. ) C mnponents"). 

3. POLICY 

3.1 . Genet al. The M is a national ass A that shall be sized, operated. and 
maintained pri /lardy tor DoD F&E. support mis ;ions. hut also may, in accordance with 
this directive, )e. available to a:1 us( rs havin:,, a alid requirement for its capabilities. 



3.1.1. T ic MRTFli consists ía broallaz se of T&E activities manaized and 
operated under iniform gu delines to provide .1•& 7!. support to the Doi) Components 
responsible for • levelop, ng or operati ig mater.el rid weapon systems. 

3.1.2. It accordance with Do) 5000.:.-R .reference (e)), T&F. programs shall be 
structured to in !grate all d:velopme itat T&E , or erational T&E. live-fire T&E, and 
modeling and si mulat:on a :tivit'.es ct nducted by lifferent agencies as an efficient 
continuum. All such activ- ties shall te part o •a trategy to provide information on risk 
and risk miticat on, to pros ide cmpir cal data for v•alidation of models and simulations, to 
permit an asses merit of th.: attainme it of technic Al performance specifications and 
system maturit), and to determine w:iether sy ;ter Is are operationally effective, suitable, 
and survivable or the intended use. file MR is a national asset that exists primarily 
to provide T&E informatien for DoE decisiott-m tkers and to support T&F. needs of Doll 
research progra ns and ..vet.pon syste n develc prn !nt programs. 

3.1.3. ( titer U.S. iovernme: :t Agenc es. state and local governments, allied 
foreign governr tents, and defense co &actors ma be permitted to use the MRTFB. 
Commercial en ities may Ise the MI• TFB in ;tee( rdance with 10 U.S.C. 2681 (reference 
(1)) and Dol) p  hey guidai.ce. NMI B comiaan lers are to ensure that they are not 
competing with U.S. priva e industry in providin.; services to commercial entities. The 
use of MRTFB facilities b.: non-Do[ entities shEl1 not increase the cost to the 
Department to 'penile the Mit:IFB k: ad shall lot De factored into the decision-making 
process for sizi ig and mai itaining tl e T&F. i ifra structure. 

3..1.4. /.11 users shill reimbu 
appropriate pro Astons of DOD 7000 
Paragraph 3.6.2. herein. 

.se the 1V.R1 :13 activities in accordance with the 
14-R, "DoD Financial Management Regulation" per 

3.2. Schedi ling of 'le! t Resourc :s. Test rem urces shall be scheduled on the basis of 
a priority systei a that gE ve: equitabic conside •ati< n to all Doi) Components. Use of 
existing Militia y Departini:nt priorit: and pre:ed :nce rating systems is encouraged, but 
such systems n-  ust accomr -iodate Dc D priorit ies, and not discriminate among Doi) 
programs on th basis of I. of) Comr onent sppns )1-ship. 

3.21 A v'hi le prior tics and p -ettedenc ra ings are a primary consideration, test 
support schedu es shi..11alo recogni: specif c ti ne restrictions (such as launch windows 
and Defense Ai quisitien I•oard schc Jule mili:sto les), and minimize delays to lower 
priority project.. 

3.2.2. chcduling :onflicts t at cannot b• • resolved at the installation and/or 
activity, or at tl e Dot) ('onponent 1 Nei, sha I nt referred to the Director of Operational 
Test and livalu ttion. 

3.2.3. :1 RTFli canmanders 
and non-Do!) iovernnien . users at t 

shall asture equitable access for commercial entities 
.ons. 



3.2. ;.1. Co-nn anders sh ill establish Norkable guidelines for their 
installations to novice soine schedu c stabili .y a id assurance to commercial entities and 
non-DoE) Govt nuner.t users wi thou; compro nis ng primary responsibility to Do!) 
customers. Th. MRIELI t onurandc :s are re: pot sible for resolving conflicts among all 
competing enti ies. Commanders' di cisions on a .1 such conflicts involving commercial 
and non-DoD iovernmen entities s tall be final. Every effort shall he made to meet all 
valid customer requiremet ts. 

3.2.1.2. The Iv RUB co nmandes at z. authorized to terminate, prohibit, or 
suspend immec iately any .:ommerci..1 test or eva uation activity if the installation 
commander de.  ermine:. in writing II-, it the test or evaluation activity is or would be 
detrimental to: 

he public health atd safety 

1.2.3.2.2. Property (( ither pulilic Dr private) 

1.2.3.2.3. .1ny !natiol al secur: ty i iterest of thel .lnited States 

3.3. ca  
combination 01 
activity, and !if. 
core set of T8.:: 
configured and 

pies. Ma or MRTF 3 T&Fsupp3rt capabilities shall be based on a 
DoD user :•cquireme ns, futu e tt Amology drivers, and the mission of the 
all not be duplicated Asewhete w thin the Department of Defense. As the 

facilities ivithin the Departrr ent or Defense, the MRTH3 shall be 
operated provide ; dequate sup )(in to the DoD Components. 

3.4. Multit 
MRIFB activi 
activity usual I) 

Whi n a test •eqt ires the support of more than one 
y, a lead 7v RTHI act Niiy corcep shall be used. The lead MRTFB 
provides ruijor supc .irt or or gin ites the test. 

3.4.1. 
planning, exec 
total support. 

he lead ac ivity sery ,s as the prir cipal point of contact with the user for 
ttion, and r timburset tents, and cc ordinates with other activities to obtain 

3.4.2. : 
Training Area 
R-2508 Restric 
coordination a! 

;chedul;ng and coord nating rou is (such as the Southeastern Test and 
:oordinatitig Agency the Joh t Pi cific Area Scheduling Office, and the 
ted Area C simplex C intro! Boardi shall he established when inter-activity 
.d seheculi tg must r( utinely ect r. 

'31* 

3.5. Defen ie. Test .ind Training  itecring,Grc un (DITSG). The arrso shall act as a 
permanent org .nintion tc coordina planni:ig a id actions with respect to the MRTFB. 
The Director o Operatior al Test an I Evalua:ion chairs the DTTSG. Membership 
consists of rep esentatives or the Tc't E and triini ig communities of OSD and the Military 
Components. Che DITSt i shall int et at the :ail of the chair who, in addition to other 
duties, will ha. e an advisory and co Irdinatien rtiponsibility to ensure present and future 
adequacy of tit MRT1.13 :ind to avo d wince :ssa y duplication. 



3.6. Financ al. 

   

3.6.1. 1 unding ofthe MRTF 3 is desi gne 1 to ensure the most effective 
development at d testing o material Ind to pi ovi le for inter-Service compatibility, 
efficiency, and !quIty without influe icing techni :al testing decisions or inhibiting 
legitimate and testing. 

3.6.2. *lhe aeiivitü s listed ir enclosu .e 2 shall be funded in a uniform manner. 
All costs incur! .1.d by V R11:13 activi ies in suopo -t of T&.F. shall be billed in accordance 
with DoD 700( .14-R a.t tdlows. 

3.6. Volun .e 1M, "I eimburablt Operations, Policy and Procedures," 
(reference (g)) mvides oNcrall guid Ince on : ein bursable operations, policy and 
procedures. 

1.6.2.1.... Chapter 1: 
customers that ire DoD Component 
State, and local governme:its); allicc 
commercial en ities, when authorize 

of refer :net 
, non-I) 
foreign go
I.

 

(g) provides policy on MRTFB test 
:!omponent users (including Federal. 
:rnments; defense contractors; and U. S. 

of refer !nei 
:ir launci St. 

1:hapter l. 
Commercial Sj ace Activi-  ies and th 

3.6. Z.2. micriB activiti 
subject to Volt TIC 1113 (rt ference (1-

  

(g) provides policy on U.S. 
pport customers covered in reference al 

:s that ale W orking Capital Fund activities are also 
)). 

3.6. Z.3. foreit n Militar) Sales ctisto ners are covered in Chapter 7, Volume 
15 (reference (•)). 

4. RESPONS131LITIES 

4.1. The D. rector of.C.oerationa Test aril aluation shall: 

4.1.1. l :stablish policy for tie MRTF B. i icluding composition, use, and test 
program assigr mcnt. 

4.1.2. !ilonitor anti evaluate the MR 'FR to ensure its adequacy to meet 
requirements aid to preveil unnece: sary dui licz lion of capabilities. 

4.1.3. . klter the cc mpositior of the NER1 F13, if necessary, in coordination with the 
Cognizant Dol: Component. 

4.1.4. 47oordin me all appror iate ran .je a id resource decisions that impact 
developmental test ane ex aluation v ith Under S !cretary of Defense (Acquisition, 
Technology & Logisties) i USD(AT, The 1. SINAT&L) or designee will be a 

4 



member of all a Tropriiste ange and esource cor imittees that affect developmental test 
and evaluation. 

4.1.5. Coordinate ill decisio is affect rig inancial policy and all decisions 
containing a inc newt-) valt c (finaneill and nc n-fi lancial) with the Under Secretary of 
Defense (Comp roller). 

4.1.6. 1)evelop. in coordinat on with the 14ilitay Departments, and issue DoD 
3200.11-D (reft rence (e)), in accord; nce wit!' D 5025.1-M (reference (d)). 

4.1.7. F Ian. progra -n, and bu igct for he :entral Test and Evaluation Investment 
Program. This )rograrri shall be use. Ito fund hig i priority and critical multi-service test 
and evaluation nvestment programs 

4.2. The St ;:retaries 0:the Milit Depaim !nts and the Assistant  Secretary of 
Defense for Co nmand. Ct ntrol Cot imunicalion and Intelligence shall: 

4.2.1. Illanage and operate ti cir assigned MRTFB installations and activities, as 
designated in e 'closure 2. 

4.2.2. tructurc th:ir instalk lions or icti ities to support specific kinds of DoD 
tests and progr; ms and, w thin avail .ble resoarct s, any other user requirements 
considered to b: within lb: mission )teach i ista lation or activity. 

4.2.3. 1 Ian, prcgnm, and hr iget for .nst tutional costs and implement a 
reimbursement system to define and collect I ser charges. Institutional costs arc those 
costs budgeted 3s part oft e approp iation that finds the MRIFII facilities. 

4.2.4. !lodernize est suppo t capabi itie and replace or repair general-purpose 
instrumentatioi , equipmei it, and fac lities. 

4.2.5. 1:nsure earl:' MRT11-1 particip;tioi in the Tdcli planning process of new 
defense mien, 1 and systems (DoD i000.24., re -erence (e)) to maximize use of existing 
test support cal abilite.s, a void urine •essary r ew icquisition, prevent duplication, and 
permit develop merit of ne. v capabili ies. 

4.2.6. < %ssoss tiet•nvironme ltal con! eqt. ;;nces of proposed actions within the 
United States ( ..)(31) Instruction 471: .9, refer me. (j)). and outside the United States (DoD 
Directive 6050 7, reference (k)i, as Tescribed in these DoD issuances. 

4.2.7. :'.stablish at .d mintai i an intc ernmental coordination management 
process to achi :ye full consultation 'if MRITI3lind and facility development programs 
and facilities (I )oD Directive 4165.t 1, reference (1)). 

4.2.8. When chan Ics to the :omposi .ion of thc MRTF1.1 are needed or desired, 
request the DC T&E to altzr the MR 1.113 cor ipo ition under subparagraph 4.1.3. above. 
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Provide to DOT in Ili rm•ttion on ti e facilit! aff .tcted, timeframe of the action under 
consideration. 11 e kno•Ad it Tact to a reeled a :qa sition programs, and the expected effect 
on the Dor) Cur tponent's F udget. C ordinak wi h other DoD Components any plan to 
close or signific intly reduc the capa ity and Nap; bility of a MRTI:13 installation or 
activity. 

4.2.9. E 1SUre that each comn ander of an VIRTFB installation or activity shall: 

4.2.0 .1. De‘clep and mai itain a mast a-  plan for developing and operating the 
MRTI'13 instalh Lion andiot activity. 

4.2.0 .2. Devek p and dis: minate an i lstallation and/or activity users guide 
that provides ca suramaries a d proce.lure s for introducing a test program. The 
capability sumn aries may -eference • . generally a failable electronic database. 

4.2!..3. Coordinate and c Doperate wit h prospective users to assist in T&E 
planning. incluc ing trade-cff analyse; and op-  imi tation of test scenarios based on the test 
objectives and t !st support capaniliti .s. 

4.2! .4. Suppo:t the plan ling, prc gra: ming, and budgeting process by 
providing estirn gals ()Cope •ations, m iintenani:e, ; nd modernization requirements to 
accomplish pro.  ected workloads and maintaii. tht activity. 

4.2! .5. ManaE e the acti,  ity, adminis cr the operating program, and ensure 
that collections are made for all amo ints owed fc r services of the MRTF13 in accordance 
Paragraph 3.6 h 

4.2.' .6. Providz or arrara c for test su )port and resources, including, as 
appropriate, tra king and Caul acqui:ition, da a re duction, communications, meteorology, 
targets, utilities photography, calibn tion, sec urit recovery, maintenance and repair. 
frequency man; gement an.I control. Ind base sur port services relevant to the facility 
mission. This i icludes otl er ranges .hen rat.ge .upport is required beyond the nominal 
boundaries or c tpabilities )f the leac activity 

Ensurt that milit ary use .fotlhore areas shall confbrm to the 
policies in Dol: Directive 3100.5 (rc Cerence (al); 

4.2. 1.8. Ensurt• safety is :onsistei.t w th operational requirements, which 
includes the pn vention of test ob.* s from viola :ing established limits through impact 
for vehicles wi ii subor I trajector es and t trot gh orbital injection or escape velocity 
for space %•ehic es. When more than one acti vity is involved in a test, the lead activity 
shall be respon hie for sa ety. For t arth recover or impact of orbiting space vehicles, 
the safety respc reits with tt activit:f co urolling the recovery portion of the 
flight. Specific responsibilities are: 

4.2. ).8.1. Do( runric pal cies and cut Hce safety procedures. 



4.2.9. Coordinate sat e.  y plans g nd trocedures with other agencies within 
potentially ailed d are an :1 issue no ices wit in he United States and to foreign 
governments on raticipa:ed hazards ft im test ;icti,  ities. 

4.2.9.8.3. Coordinate in public aft iirs plans and assist in disseminating 
appropriate Info' ..nation. 

4 2.9.8.4. E tablish al.  avvable 1;rot rid and flight safety conditions and take 
appropriate actic n to ensurc that test g rticles d ) m t violate the conditions. 

42.9 8.5. :‘ otifNI.. the .lational Mil tary Command Center if an accident or 
e -rant traier tory occurs :hat may have international 
implicatior 

4.2.9 9. Mea:.ure and n cognize in iccordance with Doi) 7000.14-R, 
Volume 4, "Ace minting Po icy and P ocedure r eference (n)), accrued environmental 
and non-enviror mental iisposal cost iabilitie pe • Chapter 13, and accrued 
environmental r !storation (:leanup)1 abilities per Chapter 14. 

4.2.10. insure that MRTF13 • :sers shall: 

4.2.10.1. Provi.ic timely ..nd completi notification of support requirements, 
using document ition ibm Ls prescri ted by tle ir ;tallation activity. The system manager 
concerned shall certify the initial my Lirement; to the installation and/or activity 
commander. 

4.2: 0.2. Plan, budget. at d reimb. asse the MRTFB installations and activities 
for support cost;, as spccif ed by the installation .1r activity, based on the guidance in 
paragraph 3.6. 

4.2. 0.3. Obtain prior co icurrenc!& m the installation or activity before 
entering into ar y contractual commii runt co:ttai ling activity use provisions. 

4.2. 0.4. 0 .1ta n prior ap nova' Ism .he activity for use of user-furnished 
instrumentatiot and growl I support :quip= It 1( ensure compatibility and prevent 
duplication. 0 -  'crate and maintain g Sound cc uip nent and support facilities assigned for 
their exclusive ise. 

4.2. 0.5. Prcv dc timely notification if test system performance 
characteristics, such us phmned fligi t trajectorie: , in accordance with established activity 
requirements. 

4.2.10.c). Doct.mem uni( ue test s app. )rt capabilities needed beyond those 
presently avail. hie oi plarned by tilt activity in 'art 5 of the T&F. Master Plan (Doi) 
5000.2-R, rete: ence (e1). 
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4.2.10.7 Ensurz that test comply wili international treaties and other 
1mi-cements. 

4.2.10.8. C .00 •dinate sy: tern safety old environmental matters with the 
activity under n ference (e). 

5. INFORMA. REQ.AREMEI ITS 

The reportii g of recorr mendatioi s for chimp s to the composition of the MR. IFB 
required by this Directive is exempt .rom licensii g in accordance with subparagraph 
C4.4.4. of DoD 89) 0.1-M :reference OA 

6. EFFECTIVI DA1 

This Directive i effective .mmediati ly. 

Enclosures - 2 
El. Referencc comb me 
E2. Major Ra. ige and t Facility -lase 

3 



El ENC.:)S1 IRF. 1 

REM RENO'S, mitinued 

(e) Do!) 5000.: -R. "Mand)tory Proe .tdures for N 
(MDAPs) az d Nlaor A itomated nformat.on 
March 15, 1)96 

(f) 10 U.S. Cod' 2681, "I.; e of Test :nd Eval Jail 
Entities" 

(g) DoD 7000.14-R, "Fina Icial Man ;gement Rei 
Operations, Policy r...nd Procedure Apri: 20. 

(h) DoD 7000.14-R, "Fina Ida! Man igement Re! 
Operations, Policy r.nd Procedure s• Defense 
1994 

(i) DoD 7000.14-R, Fina -Ida'. Man !gement Rel 
Assistance l'olicy and Procedure: ," February. 

(j) Don Instate tion 47 I 5.' "Enviro internal ?fat 
(k) DoD Direct ve 6050.7. "Enyiron nental Effec 

Defense Ac ions." Mar .:1131, IT 9 
(I) Do!) Direct Ye 4165.6:, "'merge .,ernmental 

Federal Dm eloprnent Vrograms nd Activitie 
(m)Dot) Direct ye 3100.5, "Departn: nt of D :fer 

Program," t larch 16, 1987 
(n) Do!) 7000.. 4-R,'. DoC Financia: Managemei 

Policy and I tocedwes, ' August : 000. 
(0) DoE) 8910.1-M, "Dol.) Procedure s for Ma nag 

June 1998 

ajor Defense Acquisition Programs 
iystem (MAIS) Acquisition Programs." 

m Installations by Commercial 

ulation," Volume 1 1A. "Reimbursable 
)0 
ulation," Volume 118, "Reimbursable 
Business Operations Fund," December 

ulation," Volume 15, "Security 
?.000 
ning and Analysis," May 3, 1996 
.s Abroad of Major Department of 

..00rdination of Department of Defense 
i." August 9, 1983 
se Offshore Military Activities 

.t Regulation," Volume 4, "Accounting 

!mem of Information Requirements," 



E. !. L;RE 2 
MAR R RANGE AND  FE T FACILITY BASE 

F2.1. Army Ai tivitics 

EIJI WI ite Sands 14 Ra ige. incl adit g Electronic Proving Ground at Ft 
Huachuca, Al 

F-2.1.2. 1E1 h Inergy Laser Systi ms Test Fac ility 

E2.1.3. U. . Anry 10.:aja1cin A oil 

E2.1.4. Yu ma. Provint Ground 

F2.1.5. Du ;way Novi ng Ciroun I 

E2.1.6. Ab :rdeen . .es Center 

E2.2. Navy Ac 

E2.2.1. Na ‘-al Air Wa -fare Cent :r-Weap :ins Division, Point Mugu 

E2.2.2. Na Air Wa•lare Cent :r-Weap sms Division, China Lake 

E2.2.3. Na Air Wa fare Cent :r-Aircrt ft L ivision, Patuxent River 

1'22.4. MI Antic Uncle %sea Test ; nd Eva! iati n Center 

ific MissiL: Range F ciiity 

E2.3. Air Fore 

E2.3.1. 4511 Space W ng 

F2.3.2. 30th Space W ng 

Ar iold Engineering De,  dopmei t C !nter 

E2.3.4. Ne iada Test end Traini: g Rangc (N ['FR) 

E2.3.5. Al: Force Flight Test Q titer 
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t.:ta Lest ani [raining I ange 

E2.3.7. Air Armament Center (P AC) 4611 -1"..st Wing 

E2.4. Defense nforrr.a..iot  Systems kgcncy .‘cti vitv. 

E2.4.1. iou I Interoperibility Fe Command 

• 



) 

0 



)epartrient of Defense Directive 5129.47 
C nter fi r Count !rmeasures 

• 

Background 

The Secretat e of Defen:;e approvc d the "Iran: fcr and Streamlining of Test and 
Evaluation," on Jun.. 7, 1999. 1,thich, am. )ng othe • thi igs, transferred Office of the Secretary of 
Defense responsibil ties for the Precision Guided We tpons Countermeasures Test Directorate 
from the Under Sect t...tary of IN fense (Ac luisitior, , IA gistics and Technology) to the Director, 
Operational Test ant. Evaluatioi. This tr trisfer w s II trther solidified by the reissuance of the 
Department of Defe tse Directi /e 5141.2. "Directig o 'Operational Test and Evaluation," on 
May 25, 2000. The governing lirective I n• the Pt zci! ion Guided Weapons Countermeasures 
Test Directorate req tires updat ng to refl..ct these act Dns. The changes to the Directive are 
administrative in na ure. with ti i.e excepti tri of the nal le change from "Precision Guided 
Weapons Countcrm :asures Te.t Director tte" to "en er for Countermeasures." 

Current Initiative 

The revised directive is currently n the IN put Secretary of Defense's office for 
signature. The draft directi‘e has been cc ordinate d ir accordance with Department of Defense 
Directive 5025.1. N) issues re: ulted fror i the co( rdit ation process. 



Depart nent of )efense 

DI ZEC FIVE 
NUMBER 5129.47 

DOT&E 
SUBJECT: Center fo • Countern easures 

References: (a) 1)1 D Directi‘e 5129.4i . "Precision Guided Weapons Countermeasures Test 
and E.' aluation Directorate, Augus: 2, 1989 (hereby canceled) 

(1)) Ti le 10, Uni:ed States ::ode 

(c) Ui le 42. United States -2ode 

(d) D .D 8910.1- vl, "DoD 3rocedui es 1or Management of Information 
Requii ements." J me 30, IS 98. auth riz d by DoD Directive 8910.1, 
"Kam gement and Control Inforniati. pri Requirements," February 11, 1993 

I. RE1SSUANCE AI 11) PURPC ISE 

1.1. This Dirt ctive supeisedes ref e -ence (a;. 

1.2. Pursuant to the authority veste i in the 3ec etary of Defense under reference (b), this 
Directive rena ties the Precision Gt ided We ape Is Countermeasures (PGWCM) Test and 
Evaluation (T. iE) Directorate, as ti e Centel fof Countermeasures and prescribes its 
organization, lission, ob ectives, f 'fictions. reslonsibilities, administration, authority, 
and funding. 

2. APPI ACABILITY 

This Directive applies to the Office of the .ecretary of )efense, the Military Departments. the 
Chairman of the Joint Chiefs of 5.taff, the Combatant C3mmands, the Office of the Inspector 
General of the Depart nent of De ense, the Defense Ag.!neies, the DoD Field Activities, and all 
other organizational e 'titles with n the Der aliment of I 'efense (hereafter referred to collectively 
as "the DoD Compon. fits"). 

3. DEFINITIONS 

3.1. Precision Guided Wiiapon Sys ems. Tilos( systems operating in all frequency 
bands, particul irly those in the elec ro-optic.d al .d millimetervvave regimes. 
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set of inc ings and recommendations to improve 

• The focus of r&E should be on low to best support the acquisition process. The 
focus of T& E: should be on ol timizin, st pport to the development/acquisition 
process. not c n minimiz ng (or ev :n "opti]niz rig") T&E capacity. T&E is an integral 
part of systen design, dcvelopmei t and ac qui iition. The two crucial aspects of T&E 
in supporting icquisitior are testir g to lear d testing to confirm. For large projects, 
as investment; of funds and time grow, aid i tore is at stake, the need for testing to 
confirm incre. ises. 

• T&E planni ng witb operatioi al test pt rsonnel should start early in the 
acquisition c ice. Test ng must ontribu:e e. rlier in the development process. The 
early involve nent of teners and users, espe :tally through the Service Operational 
Test Agencie: is key to his optirr ization. Ear y testing to learn about new systems is 
equally impor Lam and reluires ear y tester inv Avement. Early involvement of testers 
(and also use rs), who ;ire indepi ndent cf Ti e development, provide the feedback 
essential for f. ie design r efinement ; that let.d ti truly excellent procurements. 

• Distrust rem tins betwe en the di velopm !int and test communities. There has been 
reluctance to involve the test ar evaluitio 1 community early by some program 



offices hoping to maintain control of early test results. There has also been reluctance 
in some testing organizations to be involved early out of fear of losing their 
independence. In addition, the operational test organizations have not had the 
resources for early involvement. This has led to polarization within what should be 
an integrated venture. The resulting tensions have reduced the effectiveness of both 
T&E and acquisition by interfering with the potential contributions from early 
involvement. Recapturing the early involvement of testers, while preserving 
independence of evaluation is a critical objective. 

• Contractor Testing, Developmental Testing, and Operational Testing have some 
overlapping functions. A key element in improved support to the users of test and 
evaluation is improved integration of operational testing into the overall system 
development process. The current system forces program managers to minimize the 
learning function of test and evaluation — in both developmental and operational 
contexts. The Integrated Product Teams that the deparsnent uses do not go far 
enough. and do not start early enough. 

• Independence of evaluation of test data is the essential element, not the taking of 
the data itself. The concept of independence of test and evaluation is an important 
principle. However, is has been interpreted in such a way as to separate T&E from 
the development and acquisition process of which it is an integral part. 

• Response to perceived test "failures" is often inappropriate and 
counterproductive. A test failure often uncovers important information that allows 
major steps of progress in system design but is too often accompanied by withholding 
funding, costly rescheduling and threats of cancellation. Test "failures- , especially in 
the early phases of system development, should be received as important learning 
opportunities and chances to solve problems as they are uncovered. 

Recommendations 

TEST AND EVALUATION AND THE REQUIREMENTS DETERMINATION 

PROCESS 

I. Establish a stable team made up of users, developers, testers and 
appropriate contractors called a Combined Acquisition Force (CAF) to 
streamline the acquisition process for Acquisition Category I (ACAT I) 
programs. The CAF should be formed once a need is identified and remain 
in place throughout the acquisition process. 

The task force studied the current requirements determination process to identify ways to 
reduce cost and development time of systems with emphasis on streamlining the testing 
processes. Earls. tester involvement in the acquisition process is key to improving testing 
and reducing cycle time in developing and acquiring defense equipment. 

In order to foster a closer relationship among user, developer, and tester, and to capture 
the benefits of a multidiscipline approach throughout the acquisition cycle, we urge the 
formation of a Combined Acquisition Force (CAF) for each proposed new start that 
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to some degree in test planning. conduct. analysis and reporting. The Service DT and OT 
organizations actively participate in the test planning. conduct. analysis and reporting 
process. In addition, there are a number of government oversight organizations that 
typically are involved to some degree in test plan review and approval and in test result 
assessment. 

Rigid DT/OT stovepipes are, for the most par., artificial. Barriers, real and perceived. 
discourage cooperation and in some instances prohibit cooperation. The vast majority of 
test objectives (80%) provide developmental insights as wel: as operationally relevant 
information. 

Additional DT/OT Recommendations: 

2. For each development program and its associated test and evaluation effort, 
special attention should be directed early in the planning cycle (and 
periodically throughout program development) toward compressing the 
developmental test schedule wherever practical. 

3. Facilities within the DOD's Major Range and Test Facility Base should be 
required to conduct periodic, systematic reviews to determine where data 
acquisition, reduction and analysis procedures could be improved to 
increase the efficiency of the T&E process. 

MODELING AND SIMULATION (M&S) IN SUPPORT OF THE TEST AND 

EVALUATION PROCESS 

1. Establish Oversight and Direction of M&S Development and Employment 
for T&E. 

Assign responsibility to Director. Defense Research and Engineering 
(DDR&E) (at an appropriately high level) for oversight and direction of 
all aspects of research relevant to M&S, particularly that which supports 
T&E. 

Responsibilities for oversight of M&S research would fit into three broad categories: 

• Phenomenology aimed at measurements and basic data collection to support M&S 
development and employment across the board. to include T&E applications. 

• Conceptual model development to include not only the traditional engineering 
focus or legacy-based improvements, but with more attention to the insertion of 
revolutionary computational and simulation technology to handle non-linear 
conditions and uncertainties that influence weapon system effectiveness in 
realistic combat situations. 

• Development and maintenance of a catalog of M&S capabilities and accredited 
applications, to include categories such as hardware-in-the-loop simulations, man-
in-the-loop simulators, physics-based models, and constructive models. 
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These efforts should be aimed not only at an ability to credibly evaluate the suitability of 
systems in development, but at reducing the cost of ownership of both existing and 
planned systems. The emphasis on reducing life cycle costs of systems should be 
translated into increased attention to predicting the reliability, maintainability, and 
availability of systems in development. 

NOTE: A much more detailed examination of M&S in support of T&E is located in the 
body of this report. 

TEST AND EVALUATION FACILITY REENGINEERING 

1. The task force was briefed on concepts for bringing together the 
management of T&E resources. OSD and the Services should work together 
to develop a plan whereby T&E resource management is strengthened and 
brought under coherent control. 

Physical T&E of weapon systems requires large, sophisticated facilities, such as those at 
Edwards Air Force Base, Patuxent River Naval Air Station and Aberdeen Proving 
Grounds. In the course of this study. the task force reviewed the overall management of 
these facilities and visited a cross-section of DoD's T&E facilities to assess their 
readiness to meet current and future defense requirements. The task force views these 
facilities as indispensable to continued development of new weapons systems; however. 
it concludes that management of T&E facilities must adapt to the changing test and 
evaluation environment to retain their vitality and capability. Broadly stated. the task 
force concludes that the operation of the Defense-wide system of T&E facilities should 
be carefully rethought in the light of changing defense procurement and management 
practices, advancing technology, budget constraints, and an ability to represent actual and 
potential enemy capabilities in some circumstances. 

2. Apply the reengineering process, employed at Arnold Engineering and 
Development Center (AEDC), to all test ranges in order to update 
operations and maintenance and capability investment plans and strateu. 

DoD should undertake a thorough inventory of the Department's T&E facilities and 
skills and those of other government and non-governmental organizations. This 
inventory should look beyond DoD needs and capabilities to take into account those 
facilities elsewhere in government and in the private sector. The inventory should 
clearly identify DoD facilities needed to meet future near and long term needs, both 
for test and evaluation capacity and for unique capabilities. 

Additional Facility Reengineering Recommendations: 

3. Military departments responsible for acquiring specific weapons systems 
should continue to test those systems and be responsible for evaluating and 
reporting results of these tests. 
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There is currently concern about integrating the information systems of the services and 
agencies. many of which are not well integrated within themselves, into a joint system 
which can serve the CINC's effectively in joint operations. There is. at this time, no 
overall architect of the joint system although many efforts are being made to cope with 
the resulting problems. Since the joint systems of systems problem is so large and 
complex and involves so many organizations and so many components of all ages and 
origins it will be difficult to exercise control over the systems of systems design and test 
process. And yet, the joint system must be made to work. 

Information Systems Software T&E  

1. Insist on Capability Maturity' Model levels appropriate to the size and 
complexity of the system 

2. Employ alpha and beta testing as employed in the private sector to the 
extent possible 

3. Consider machine testing of non-real time software 

4. Ask DARPA to look into developing machine testing technology for real-
time and non real-time software 

There is no exact definition of what constitutes an information system. In general. any 
information system is made up of a number of subsystems or components and, in turn, is 
a component of a still larger system sometimes called a system of systems. Furthermore, 
many military information systems already exist in some form and rarely provide an 
opportunity for starting over. They are made up of a number of different components. 
built at different times by different people who may belong to different agencies. The 
problem is one of upgrade and modification with occasional replacement of a component. 
There is rarely a central design authority for the system as a whole. 

Nonetheless, new components must be built to protocols or standards that permit them to 
be integrated with already existing systems. T8c.E plays an important role in the process. 
The fundamental need is for a well disciplined engineering process for designing. 
building and testing information systems. 

Test and Evaluation of Commercial Off-the-Shelf Software (COTS) 

1. Conduct functional and interface testing of COTS software as a 
prerequisite to its use in DoD programs. 

The functional requirements for systems in the commercial world have moved closer to 
the requirements for military systems. This has led to more extensive use of COTS 
products. including hardware and software, in military systems. The DOD, in policy and 
practice, has stated a strong preference for COTS products and for a reduction in custom-
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built software ar d hardware. Howe,  er, the use of COTS products can significantly 
change the proces ; by which systems ; re built. 

Except in trivial ases (such as a wc -d proctssir g or e-mai: system), military systems 
include many sof ware pacl, ages. Evt n if thee a -e COTS products, they will probably 
come from differ mt vendor; and ma ; use differ :nt languages, different interfaces and 
other standards. iven if th .;; individi al package , are carefully chosen by the system 
designers for pert 31-mance a id qualit) integra tior of the software into a working whole 
may not be easy and may equire iilding ul35 tantial amounts of interface software, 
drivers, etc. This s true for cDmrr.erciz system, s well. 

Presumably the C DTS soft are will a ready h we been extensively tested by commercial 
users and should work well as long is the milit try application is similar to the usual 
commercial appli, ation and :5 well wi* bin the perf =lance limits of the package. In some 
cases, however, tt e military ipplicatio I may st -ess the COTS software in unusual ways. a 
problem that may not appea until the system ;las beer. completely assembled and tested 
under realistic cot ditions, 

USE1=3111111MEMIIIIIIIINSIM1111111111•111MIN 
• Start T&E pl inning eal.ly ver early 

• Make T&E p trt of the itequisitio proce s - not adversarial to it 

• Consolidate I .1-  and 01 

• Provide joint test leader ship 

• Fund M&S support of -. -&E in P ngram Btu gets 

• Maintain ind .pendence of evalus tion pr r ces ; while integrating all other 
activities 

• Establish ran ;e ownersitip and o teratior sir ucture separate from the Service 
DT/OT orgar izations 



INTRODUCTION 

The Defense Science Board task force on Test and Evaluation (T&E) was formed by the 
Under Secretary of Defense (Acquisition and Technology) (USD(A&T)) to undertake a 
broad review of all activities relating to T&E. The task force is co-sponsored by the 
Director of Operational Test and Evaluation and the USD(A&T)'s Director of Test. 
Systems Engineering and Evaluation. 

The T&E Structure of the DoD has been built up over a number of years. and today two-
thirds of the T&E structure of DoD is over 30 years old. Now, under the guidance of the 
QDR, procurement is planned to increase 50% by 2003 from a low point in 1996. These 
procurements will encompass major systems and "systems of systems," upgrades to 
existing systems, and commercial and non-developmental items. Further, a number of 
new acquisition techniques have increased early and extensive involvement of the 
warfighter in acquisition activities. Inclusion of the warfighter as a user will affect future 
T&E by providing the opportunity to address operational issues early in the development 
process. Additionally, the variety and ever-changing nature of threat systems that the U.S. 
and its coalition partners will face in the future requires a new look at the role of T&E in 
the rapid and responsive acquisition cycles that will be needed to meet these threats. 

The task force was asked to: 

• Examine new and innovative ways that the T&E community can better support its 
users. 

• Find new ways to integrate operational testing into the overall system 
development process (follow selected industrial principles and practices). 

• Consider the special problems associated with T&E of the - systems of systems" 
which are increasingly comprising critical parts of our military capability. 

a Identify and quantify the current and future needs of the Department's T&E 
capabilities and resources. 

• Recommend specific and quantified changes. 

To perform this review the task force examined facilities. processes. policies, contractor 
testing, government development testing. joint T&E. arid operational T&E, both before 
and after full production and in the continuing evolution of force capability. 

The task force formed sub-panels to focus on particular subjects related to T&E. These 
sub-panels studied requirements determination in the T&E process. the developmental 
testing and operational testing (DT/OT) process, the role of modeling and simulation in 
T&E. and facility reeneineering. The task force also looked at special issues affecting 
T&E of Advanced Concept Technology Demonstrations (ACTDs), Commercial Off the 
Shelf (COTS) products (especially software), and Systems of Systems. 

This is a particularly opportune time for such a review. Acquisition reform has been 
underway for several years to identify opportunities for improving the way we develop 
and field weapons and support systems. In the forefront of such initiatives are actions that 
reduce the system development and acquisition cycle time. This is critical because •. • 
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BACKGROUND 

The feasibility of •educing al:quisition process tim t through improving the efficiency of 
T&E was an irnt ortant consideration of the tas : force. The role of T&E in DoD 
acquisition is des :ribed in 3oD Reg ilation 500 ).2-R under the section of Program 
Structure, as "part of a stratel Ty• to prov de infot ma: ion regarding risk and risk mitigation, 
to provide empiric al data to lalidate rt Ddels and si mutations. to permit an assessment of 
the attainment of technical performa ice spe ific ations and system maturity, and to 
determine whethe • systems are oper itionally ef 'ective, suitable, and survivable for 
intended use." 

Current DoD poi cy is tha test ai d evalt atic n objectives for each phase of an 
Acquisition Categ )ry (ACA I') I and ACAT IA program shall be designed to allow 
assessment of syst :m performance app opriate o e ich phase and milestone. For ACAT I 
and II programs fc r conventional weap systims designed for use in combat, a beyond 
low-rate initial prc duction decision sh, .11 be su ppc led by completed independent initial 
operational test g nd evaluation and by coriplt ted live fire test and evaluation." 
Additionally, "ope -ational test and eval Liation dam not include an operational assessment 
based exclusively on computer mo ieling, sirr ulation, or an analysis of system 
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requirements. engineering proposals. design specification, or any other information 
contained in program documents.-  The DSB task force reviewed this guidance to 
determine if any changes are appropriate, and in particular the value of using modeling 
and simulation. 

The task force looked at the roles of both government and contractors in performing test 
and evaluation, as well as the role of systems engineering and test and evaluation The 
task force reviewed how DoD 5000.2R is being followed, how it would apply to ACTD 
programs, and whether T&E personnel should be involved in the requirements 
development process. 

The DSB task force reviewed constraints by and on the test and evaluation community 
and the T&E infrastructure that, if removed, might result in reducing acquisition cycle 
time. We reviewed several acquisition and systems of systems programs to determine 
how T&E contributed to the acquisition cycle time and to the costs of the programs. The 
task force looked at commercial and defense industry T&E practices in support of both 
their development and acquisition programs. 

THE TEST AND EVALUATION PROCESS 

T&E results are essential information for acquisition decision-makers. The process, 
depicted in the following figure, is based on defining the information needed, designing 
an approach to collecting the information required and predicting the results, collecting 
the data, and then comparing outcomes with predictions, and providing the information 
back to the acquisition decision-maker. This process applies to DT&E and OT&E. 
regardless if it is performed by the government or by contractors. The acquisition 
decision-makers may use this information to assess program risks for costs and schedule. 
whether the program will reach threshold performance criteria, or as early warning for 
whether the program will achieve required effectiveness, suitability, and survivability 
requirements. However T&E data is used, it is integral to the DoD acquisition process. 
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Figure 2 

The government, its contractors, and subcontractors all have had responsibilities for 
performing DT&E, which might also include qualification and acceptance tests as well. 
Traditionally. DT&E in an acquisition program has been performed by both the 
government and the contractor. There appears to be a desire to increase contractor 
responsibility for DT&E. Figure 3, on the following page, depicts the usual involvement 
of government and contractor personnel. 
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Depending on th type of program, T::E may riot follow the process described above. For 
example. space r latform prc grams va y vastly fro ri the approach for an airframe program 
with DT&E ane OT&E bting perfc rmed contractor in a ground-based space-
simulated envirc ament. Nc directive prescri )es OT&E of ACTD programs. therefore, 
some ACTD pro rams may have no ( )T&E ir vol iement. Software-intensive systems and 
systems of syster is prograrrs may cal for othur n m-traditional approaches. 

THE IMPACT T&E SIRE/ MUNI ki1G rHE ACQUISMON OF MAJOR 
DEFENSE PRO ;RAMS 

The department'. efforts to streamlin the acc us tion process derive from a long history 
of attempts to pr )cure mod rn milita y hardy 'are faster and at lower cost. This ongoing 
concern has meni ed with a :nuch broi der desire t ) make government more efficient. The 
desire for strear dining has many e ements. an

 
I there are many reasons why it has 

become promine It again rei:ently. Or e factor ha: been the technology-driven revolution 
in commercial usiness affairs. Grc wing a' var. :ness of how American business has 
become more ef icient has fueled ti e desirt to make government more efficient. To 
some. this means incorporatng best b isiness j)rac :ices into government operations, while 
to others it mean making g3vernmen operau ml ire like commercial enterprises in more 
fundamental wa s. Acquisi ion strew ilining ;eel s both to capitalize on better business 
practices, and to iiminate sid.ected ret ulatiorn thr t have accreted over time, but might no 
longer be useful. 

The challenges c f introducing new s ate of tie rt materiel into the U.S. inventory are 
daunting. In mos cases a rkt w militar capability rests on a new technology — or at least 
great advances n establisied techr ology. implies high technical risk and an 
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associated uncertainty in meeting schedules, especially given limited resources. If 
maturation of new technologies of a system take longer than expected. other aspects of 
system design can be put on hold. causing the - technology in hand-  to obsolesce as the 
technology being developed is delayed. Schedules that are technically feasible might not 
be executable because of funding constraints or other uncertainties. Stretching the 
program for budgetary reasons can exacerbate total program costs and uncertainties that 
were high to start with. The long development times that result mean that concepts of 
operations and threat assessments will change, which in turn forces an evolution of 
essential requirements. 

Test and evaluation can play two important roles in these situations. First, an early DT&E 
program can identify high-risk technical areas at the outset. Second, what is discovered 
can be linked to operational assessments of the concept or the design. Mapping technical 
risk early in a program, and determining the operational impact of not achieving 
particular technical goals. can have great influence on shrinking the acquisition cycle. In 
addition, specific assessments of the linkages between technical risk and operational 
performance can support the execution of Cost as An Independent Variable (CAIV) in a 
disciplined, rational fashion. Test and evaluation that is both technically and 
operationally oriented is an essential part of any well-run program. High value comes 
from learning as early as possible. in as much detail as possible, how the technical 
challenges and the operational effectiveness are linked. 

The key element in acquisition streamlining so far as T&E is concerned is increased early 
involvement of the T&E community. This involvement needs to include thorough 
developmental test programs focused on identifying and characterizing the technical 
risks. These need not be government-conducted tests; contractor tests that aggressively 
pursue technical risk, with program management office (PM0) and oversight office 
visibility, would be fine. Also needed are early operational assessments of the system 
under development. These assessments should not be unrelated but should be closely 
linked to the testing to identify technical risk. Such a combined program is essential if the 
?MO is to concentrate on the operationally critical but technically challenging features 
and appeal for relief on the technically challenging features that promise little operational 
pay-off. 

In short, what is needed is a T&E program that is comprehensive enough to relate 
operational capability and technical risk, early enough to eliminate low pay-off risk, and 
focused enough to concentrate on the high pay-off technical challenges. 
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These streams of activity apply not only to major new systems but also to the 
evolutionary improvement in small steps of the joint military capability. 

Three changes to the process are recommended: 
1. Bring testers (DT and OT) into the requirements generation process as early as the 

initiation of Mission Need Statement (MNS). 
2. Keep the user (both service and joint) and testers involved throughout system 

developments. 

3. Relate DT and OT in time, space. data., and test criteria. User exercises can 
produce data useful in both DT and OT without having to do separate exercises. 

Any modifications in the current acquisition process (to include the operational 
requirements development/documentation process) will not significantly improve the 
process unless the individuals involved are exposed to each other on essentially a daily 
basis. The challenge to be met is elimination of the isolation of the individuals 
representing the different organizations involved in the acquisition process. 

In order to foster a closer relationship among user, developer, and tester. and to capture 
the benefits of a multidiscipline approach throughout the acquisition cycle, we urge the 
formation of a Combined Acquisition Force (CAF) for each proposed new start that 
meets ACAT I criteria. We envision that the CAF would be composed of members from 
the user, the developer, and the tester communities. It could have multi-service 
representation if appropriate, and a contractor representative is added after a contractor is 
selected. The duties of the CAF are to assist in the development of the Mission Needs 
Statement (MNS) and the Operational Requirements Document (OR])). It also assists in 
the TEMP design. Upon program approval, the CAF continues to act in its role as advisor 
and reviewer throughout the development process to include Engineering and 
Manufacturing Development (EMD). For this CAF concept to work, the team members 
must be handpicked by their commands and then remain relatively stabilized on the team. 
They must have the confidence and the ear of their commanders, and be empowered to 
speak for their commands in matters relevant to the system being sought. 

The matter of chain of command for a CAF is critical to its success. As we see it, the 
CAF reports to the service commander responsible for each phase of the development. 
For example, a CAF appointed to assist in the development of a shoulder fired anti-tank 
weapon for the Army would report to the Army's Training and Doctrine Command 
(TRADOC) commander until Milestone I. At Milestone I, the CAF would then report to 
the acquisition executive. In all phases, the CAF will keep appropriate commanders 
abreast of developments, and be a sounding board for the staffs and commands who play 
a role in funding and guiding the acquisition system. Although it is not envisioned that 
membership on a CAF will be a full-time duty. it is clear that such duty must be a number 
one priority for each of its members. 
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To complete these modest revisions to the acquisition process and perhaps to have the 
greatest impact on reaching the goal, we should change the basic philosophy of military 
hardware and software development. Namely, focus new development on making 
evolutionary improvements to warfighting systems rather than revolutionary changes to 
individual parts of warfighting systems. Each of the services has in some stage of R&D 
today a large number of systems, many more than can be afforded by current and 
pro iected procurement funds. Each of the new systems can be shown tc be better than the 
systems they are to replace; however, only some can be afforded. Therefore, the strategy 
is to refocus R&D on those items that do most for evolving warfighting system 
improvements, do not start R&D on projects that offer revolutionary gain to a sub system, 
but offer little total system improvement; and use the resulting cost avoidance to realize 
shorter procurement times for the evolutionary improvements. 

Recommendations 

1. Establish a stable team made up of users, developers, testers, and 
appropriate contractors called a Combined Acquisition Force (CAF) to 
streamline the acquisition process for ACAT I programs. The CAF should 
be formed once a need is identified and remain in place throughout the 
acquisition process. 

Rather than accepting or rejecting the Solution Option out-of—hand, the construct of a 
CAF could be tested. Pick an emerging weapon program and mandate collocation of all 
acquisition representatives. Test the concept for two years and make a cross-DoD 
decision regarding the utility and benefits of the approach. Such a field 'test' would also 
provide significant data to either justify, modify, or reject use of the CAF construct in the 
future and be a source of important 'lessons learned' for its future application. 

The Joint Staff should provide a vision of the Acquisition Process for Joint Systems to 
include how the voids mentioned in the previous section will be addressed. This action 
should be accomplished before the U.S. Atlantic Command (ACOM) 'experimentation' 
activity takes final shape. A poorly constructed strategic process could wreak havoc on 
Acquisition (T&E) budgets across the DoD. 

2. Change 5000.1 to incorporate the CAF concept.. 

3. Require the development of a Preliminary Test and Evaluation Plan in 
conjunction with the IVENS. 

4. Conduct an early operational assessment based on the ORD and an 
operational scenario before milestone I (no actual hardware would be 
involved). 

5. Make the CAF a key participant in the Requirements Developments 
Process. 
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Within the Dot). Developmental Test and Evaluation (DT&E) is defined as that TICE 
conducted throughout the acquisition process to assist in the engineering design and 
development process and to verify the attainment of technical performance specifications 
and supportability objectives. The Goverment developmental test organization is a part 
of the Service Acquisition Command. In a typical DoD program. the government and the 
manufacturer are both heavily involved in developmental testing and analysis. (In 
contrast, in a typical commercial program there is little, if any, direct customer 
involvement in the product developmental process.) 

Operational Test and Evaluation (OT&E) within DoD is defined as the field test under 
realistic conditions to determine the tested item's operational effectiveness and suitability 
for use in combat by typical users. The Service operational test agencies report to the 
Service Chiefs of Staff and, with the exception of the Army, are not involved in the 
management of test or training ranges. 

Findings 

Bureaucratic barriers to cooperation and efficiencies are contributors to 
an increasingly protracted weapons system development process. 

The rigid DT/OT stovepipes previously described are, for the most part, artificial. 
Barriers, real and perceived, discourage cooperation and in some instances prohibit 
cooperation. For example, the vast majority of test objectives (80%) provide 
developmental insights as well as operationally relevant information. The stovepipes 
create a climate that fosters separate. duplicative testing, separate data bases. isolated 
development and use of models and simulations, and data processing beyond first-
generation engineering units. The separation of governmental test organizations and 
duplication of management overhead is counterproductive. In addition, the government 
acquisition community needs to focus on evaluation and not use a high percentage of its 
declining resources on detailed test planning and test conduct. 

More emphasis is needed on reducing time required for DoD test 
programs. 

DoD test programs undergo extensive technical and safety reviews, but little attention is 
paid explicitly to test cycie-time reduction. There is the direct benefit to be realized in 
completing testing earlier or compressing the test schedule. There are several basic 
mechanisms by which test cycle-time can be reduced: 

• Reduce test program content 

• Accomplish testing more effectively/efficiently 

• Use test facilities and resources more intensively (e.g., multiple shifts, seven-day 
weeks, etc.) 

• Eliminate duplicative testing 

• Budget and fund testing and test planning earlier in the program 
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In most DoD tes programs the cont mt is area. ly at or near a minimum. It could be 
argued that, for ;ome programs. tes conten s been reduced below an acceptable 
minimum, and in fact increa;ing test c antent c reduce total acquisition cycle time. A 
6- or 7-day work' reek is the norm on c ornmerc ial eircraft development test programs. but 
military aircraft d :velopmen al progra: ns usually c perate at a more leisurely pace (except 
for competitive fl r-offs). \Ville a rev: ew of p -op am content should not be overlooked. 
more opportunitie s for cycl-time rec uction ',rot ably exist in the area of test process 
effectivenessieffic iency. Ef iciencies can 13! talized by exploiting advances in 
information proce ;sing techr ology. Sc -called ' fas -track" T&E programs are common in 
commercial pract ce, where lengthy time-to- ma ket" can have an enormous price tag, 
up to and includil g survival of the co npany. ,en ,Ithy DoD development programs also 
result in signific int increal es in ho direc: a id indirect costs. Under the current 
management stru :ture then is little if an). it icentive on the part of government 
developmental tes . personnel to accele: ate the c.evc lopmental test process. 

The dupli -ation thai exists in many prog rams between contractor and 
governme,rt developilental and opera ion 21 testing also adds to system 
developim Pit time. 

The Integrated Pr( duct Team (IPT) prc cess has im ,roved the dialog among the numerous 
agencies involve l in the test exec Ition ad oversight process, but much more 
streamlining can t done. 

For manj major weapon sj stem drvei *went programs, the fixed 
overhead ost of the Jest suppo persoirne and associated infrastructure 
can be a g *eater cost driver tha n the variai le per test or per mission cost. 

This latter cost in Aides the lima cos associated with such items as range support and 
data processing. C ne exception is a tes program u nere a high-cost test asset is destroyed 
in every full-up t!st. e.g.. most miss le flight te: is. Adding test support personnel to 
accelerate a test irogram an be lest expensive over the duration of a development 
program than col ducting a program that is stre tched out over several years. More 
importantly. dem asing the lime need :d for the t :st program, particularly during early 
development, allo vs for the identifica tion anc cc rrection of deficiencies earlier in the 
development proce ss, and col sequentl) lowers 3ve all development costs. 

Recommendati ns 

1. Each of the Service liT&OT rrganizntio is should be consolidated, to 
include integr ated plant ing use If models, imulation, and data reduction. 
Planning sho aid be totally Intel :rated, anc the OSD T&E organizations 
consolidated. rhere should be int !grated use of models, simulation, and data 
reduction. Ex :ept for limited dec icated OT4 LE, contractor and government 
testing should also be ini egrated. 



2. For each development program and its associated test and evaluation effort, 
special attention should be directed early in the planning cycle (and 
periodically throughout program development) toward compressing the 
developmental test schedule wherever practical. 

3. Facilities within the DoD's Major Range and Test Facility Base should be 
required to conduct periodic, systematic reviews to determine where data 
acquisition, reduction, and analysis procedures could be improved to 
increase the efficiency of the T&E process. 
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MODELL AN]) SIM1JLATIC N IN SUPPORT OF THE 

r] 'EST AND EVALU kl ION PROCESS 
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s been used in various forms to predict 
s. Many of the simulation tools most 
:nplex weapon functions and the even 
ise weapons and the surrounding 
irly 1960s. Currently, the large number 
models, known as physics-based or 
sic physics and engineering inherent in 
ament, to include materials, structure. 
d so forth. They also include so-called 
vhich are digital computer models that 
nctions in force-on-force engagements, 

Other important and widel:,  used Si: nulations k iown as hardware-in-the-loop involve 
actual hardware is an integral part )f the simt lation itself Sometimes the hardware 
includes a comp 0 etc system such as . ; rnissilc, b it more typically included are weapon 
subsystem eleme its such ac. sensors, guidanc ai d control units, aerodynamic surfaces. 
propulsion syste ns. etc. F nally, th,  re are the man-in-the-loop simulations that use 
displays and sen >ory stimu ants for feedbacl:, s ime with actual hardware-in-the-loop, 
including both fii ed and mo:ion-basec simulai ors 

Models and simt lations are being use d extemive y and successfully for training, design 
trade-offs, and b. sic engineering wor K in both tic commercial and the defense sectors. 
Within defense a :quisition. Ind in T.N E more spe :ifically, there are scattered areas, such 
as hardware-in-ti e-loop testing, with ong traditic ns of high-quality work. Opportunities 
for the use of MA :S are mos obvious n the de vel pmental testing that is an inherent part 
of engineering de velopment Advanci ag techr olo gy also permits M&S to be used in the 
technical and or erational waluatior of we vol is systems at various stages in their 
development, anc there have been son e excep :ion illy well-run programs in this regard. 

Overall, howeve opportu tines for M&S n : upport of T&E have not been well 
exploited. For thi most part M&S tei hniques ha.  'e been developed not to support T&E, 
but for use in tra ning and i i enginee ing and de: ign efforts in the pursuit of excellence 
and improved pr )duct qual .ty. Intere st in thc w e of M&S to support T&E is a more 
recent phenomen in. This recent, high- level ini ere: t in M&S for T&E specifically, and for 
acquisition more generally. ;;ppears to be in pt:rsu t of cost savings. 

In general. those vho trump :t the use: ulness aid lenefits of M&S for defense acquisition 
programs have be en advocal es within the M& cc mmunity, or acquisition officials under 
increasing press+ re to red ice both develop me: it time and costs of their programs. 
However. severa: recent stu lies of the benefit; ar 3 cost savings to be gained through the 
use of M&S tool in the T& E proces have raisec substantial issues about the validity of 
advocates' claim:. For exarr.ple, the 1\ ovembe - 19 ?8 Air Force Scientific Advisory Board 
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(SAB) Review of Air Force Test and Evaluation concluded that "ft]he high and 
unrealistic expectations for Digital Modeling and Simulation (DN1S) contributions to 
T&E processes are underwriting a rationale that the Air Force and DoD can Ignore 
ongoing and planned T&E infrastructure investments." Also, a 1996 SA1C study funded 
by OSD. entitled "Study of the Effectiveness of Modeling and Simulation in the Weapon 
system .Acquisition Process," concluded that "cost savines are especially difficult to 
quantify and reported cost savings are often illusionary." 

One problem has been that M&S developments and applications that are "top down" 
driven frequently focus on eye-catching graphical displays of information and user 
interfaces rather than on valid representations of the complex physical and human 
interactive processes inherent in the design and employment of weapon systems. This 
approach often results in models that are unsupported by data or analytic expertise. 

There also appears to be a heavy focus on improving current legacy-based simulation 
approaches at the expense of inserting advanced computational technologies. For 
instance, there appears to be no ongoing substantive relationship between DoD agencies 
and Department of Energy laboratories aimed at employing DOE's new TERAFLOP 
(trillion operations per second) computer technology. A good example of the enhanced 
capability provided by this new technology is the Los Alamos Laboratory's 
Transportation Analysis Simulation System (TRANSIMS) transportation model, which 
can accommodate an order of magnitude more objects in the simulation than DARPA's 
Synthetic Theater of War (STOW). 

Clearly, a better coordinated and more disciplined process is needed for the development 
and use of models and simulations, and for their Verification. Validation and 
Accreditation (VV&A). This more disciplined approach must also be a more visible and 
transparent process, particularly if use in test and evaluation is planned. 

Findings 

WS has been very beneficial and cost effective in many applications, 
particularly at the engineering design level, and especially when there is 
a clearly defined application. 

Successes that begin at the engineering design level are generally the result of organic 
developments embedded in a program where both expertise and data are available, and 
where the developing and using organizations have a common mission. Most often, 
successful applications of engineering or physics-based models are planned and carried 
out by contractors who have a clear stake in their validity and accuracy. These models 
tend to be most useful when their parameter values are based on solid research, 
experience, or the laws of physics. 

The aerospace industry has used sophisticated M&S tools for many years. NASTRAN is 
used for basic structural design. computational fluid dynamics (CFD) codes are routinely 
used for aerodynamic and aerophysics analyses. and UNIGRAPHICS and CATIA are 
used for air vehicle design. Similar M&S tools have been developed and used for other 
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interactions that are at the core of military combat. The emphasis on animated, high-
resolution graphics provides an opportunity for "easy and ready-made analyses," but 
conveys to the decision-maker no understanding of the basic engineering, physics, or 
input assumptions. Clearly, more investment is needed in conceptual modeling. 
phenomenology, and experimentation to gather realistic input data in order to provide 
decision-makers with confidence in the results of M&S efforts. The application of 
cutting-edge technology, such as that demonstrated in the TRANSIMS modeling effor., is 
an area that promises significant payoff. 

Much of the emphasis by the Defense Modeling and Simulation Organization (DMSO) 
and the Simulation Interoperability Standards Organization (SISO) has been on model 
architecture (for example, the High Level Architecture (lILA) program), and on 
interfaces, interoperabiiity, and code writing. DMSO has funded a major effort involving 
many DoD organizations to develop a Conceptual Model of Mission Space (CMMS) 
describing the air/land/sea environment for use by all model developers. The project is 
ambitious and expensive. Another Department priority is the ongoing development of the 
Joint Modeling and Simulation System (JMASS). intended to develop and facilitate 
interfaces between legacy tools and new models. This latter effort has been underway 
now for several years but has undergone at least one major restructuring. so that its 
success is uncertain at this time. 

Some progress has been made, however. by the Joint Advanced Distributed Simulation 
(JADS) test force in demonstrating distributed simulation interfaces. Sponsored by 
OSID's Joint Test and Evaluation (JT&E) office, the joint test force has carried out 
several demonstrations in its investigation of the utility of advanced distributed 
simulation technologies for test and evaluation purposes. For example, the so-called 
system integration test successfully linked air-to-air missile and fighter aircraft simulators 
on the ground with instrumented aircraft flying on the test range. Even this modest 
success, however, has not been rewarded with follow-on use of this simulation 
technology by any major weapon system acquisition program. Technical issues such as 
latency, as well as the cost of developing and maintaining such advanced simulation 
capabilities, no doubt dampen enthusiasm on the part of potential users. 

Verification, Validation and Accreditation (VV&A) as presently 
practiced with respect to M&S techniques in general is not sufficiently 
disciplined to inspire confidence in their use in the TctE process. 

VV&A does not receive the attention or resources needed to provide decision makers 
with even minimum levels of confidence in M&S tools for most applications. The use of 
data from tests and operational exercises to evaluate or validate model outputs appears to 
be minimal. The use of such "real world" data as model inputs appears to be equally rare. 
A disciplined method to ensure feedback of test and exercise results in the continuous 
upgrade of M&S tools should be an integral part of any approval process for investing in 
a model's development or employment in a particular application. This iterative process 
is often promised but seldom followed. Planned VV&A activities are often cancelled for 
cost and schedule reasons, just a_s testing itself often is cancelled or postponed. 
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A good example 4 f how VV gLA can t overloake i was provided in connection with the 

Army's state-of-the-art cornputer moc el, SQukS1 I (Stochastic Quantitative Analysis of 
System Hierarch es). SQuI.SH had been u ;ed since the late 1980s to assess the 
vulnerability of a -rnored ve: tidies. In 1993, a i ir dependent validation effort compared 
SQUASH predicti ms of M- Al tank -ulnerat ilit s to actual results obtained in earlier 
live fire tests. Th s effort wis undert: ken in :.esc anse to an Army proposal to use this 
model as the prii nary data ;ource fo evalua ine the M-1 A2 tank's vulnerability. The 
disturbing results indicated i,ross mis: natches ber veen many of the model's predictions 
and the actual fi• id test &az. As a •esult, the roposal for assessing the new tank's 
vulnerability was modified o place a iore rd l anc: on live fire testing. The Army also 
developed a plan o establisl a "Red learn" at .d to undertake a full-blown VV&A of the 
model. (Unfortur 3te1y, the latter pla is neve • ca me to fruition, primarily because of 
funding limitatior s.) 

The Joint Accredi anon Support Activ ty (JAS can be a potentially significant resource 
to assist in the VI '&A proce >s. This si grolap 1.  as provided VV&A consulting support 
to several prograr is. includir g the F/A -18E/F, Tor iahawk, Joint Strike Fighter. and AIM-
9X. However, J./ .SA is se' erely lirr ited in that the organization has no institutional 
budget and mus rely on customer programs for operating funds. This results in 
fluctuating staff ize and reliance on ;hort-ter Ti C ontracting support to accomplish their 
VV&A tasks, a vi ry inefficient approz :h for v. hat :ould be an important M&S resource. 

There apj ears to be no authiPritative sin* catalog or list of available 
models o, simulatio is that is cludes 'fess riptions, applications, level of 
VV&A thieved, 'imitation input g ata requirements, or other 
informati Pn needed .b inspire confidence is their use. 

Various types of VI&S are used in th T&E y roc :ss, including large constructive force-
on-force models, real time missile c r projectile trajectories used on test and training 
ranges. hardware in-the-loop and ma a-in-the- too.  ) simulations, engineering or physics-
based models, e.  c. Each has differe tit appli :ab lity to test and evaluation activities, 
different develop] nent and n aintenanc : costs, aid different VV&A requirements. 

Keeping track of this pletho -a of tool! is not easy Several repositories of information on 
models and sirnu ,ations exi >t. some 1 ,f whict: inc lude the VV&A status of models and 
their uses. For xample. .)MSO n aintains its Modeling and Simulation Resource 
Repository (MS.  tR), while Survive bilityNulne rability Information Analysis Center 
(SURVIAC) mai itains a rey ository fc r many :on nuctive models. However, most of the 
existing repositot les tend to be quite apeciali2ed and oriented to their specific sponsors' 
needs. What is n teded is a compreht nsive sing!,  • repository or catalog maintained and 
adequately funde I at a higher level th tn is pre sen ly the case. The availability of such an 
authoritative can log could assist in he VVaA discipline process and could preclude 
unnecessary dupl cation of effort by p -ograms req airing M&S techniques. 

For some weapon sistems an I wwfate si'Mations, open air testing is not 
feasible. 



Despite the overselling of M&S and the potential for misuse, practically every mission or 
warfare area appears to be dependent to some degree on M&S techniques for meaningful 
evaluations of candidate weapon systems. Many situations andior weapons systems that 
cannot be fully evaluated through open air testing alone require access to alternative 
evaluation approaches. In many cases, it isn't cost or schedule considerations alone that 
create reliance on means other than live testing. 

Evaluating the survivability of an aircraft system. to include the effectiveness of its 
defensive avionics subsystems, is a good example of such a situation Clearly, we cannot 
fire live missiles (even with inert warheads) against manned aircraft during testing. We 
are thus forced to rely on different forms of M&S These include surface-to-air or air-to-
air missile flyout models, often incorporated into the test range's instrumentation or data 
reduction routines; Hardware-in-the-loop (HWIL) simulations. such as the Air Combat 
Environment Test and Evaluation Facility (ACETEF) facility at Patuxent or the RFSS 
(Radio Frequency Simulation System) at Huntsville; and even constructive digital models 
that extrapolate (or expand) the one-on-one results from open air tests and HWIL 
simulations to many-on-many or campaign level evaluations. 

But even in the case of aircraft survivability tests that depend almost exclusively on 
missile flyout models, the models should replicate the engineering and physics associated 
with the specific missile/target combinations and environmental conditions, and/or 
demonstrate good correlation with key results, such as miss distances. from actual missile 
firings against live targets. Such live firing data should be collected from both test and 
training exercises, such as Combat Archer, to include live shots against target drones 
maneuvering aggressively to simulate piloted aircraft; these results should be folded back 
into the flyout models as part of a continuous update program. 

The F-22 operating in the modern integrated air defense threat environment for which it 
was designed cannot be tested realistically on any existing range. Nor can we hope to 
fully test the operational effectiveness of space-based sensor systems, such as the Space-
Based Infra-Red Sensor (SBIRS), or sophisticated missile defense systems, such as 
Theater High Altitude Area Defense (THAAD) or National Missile Defense (NMD), 
across either the spectrum of operational scenarios or against the numbers or types of 
threats for which they are being developed. Full system effectiveness and suitability 
evaluations depend on an array of models and simulations that must be developed and 
made available to analysts and decision makers to augment data gathered during limited 
live firings in support of system acquisition milestones. 

Likewise, evaluations of the lethality of our weapons and the vulnerability of our 
weapons platforms as part of the Live Fire Test and Evaluation (LFT&E) program 
depend on the use of M&S to extrapolate from affordable live firings, component testing, 
and the use of surrogates. In this context, government agencies as well as industry 
employ various physics-based models, finite element models, as well as empirical models 
to assess the complex interactions inherent in the lethality and vulnerability calculations 
used in LFT&E. 

A potentially fruitful area for effective  use of M&S in support of T&E is 
in the test design and planning process. 
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testing phases of a new sysi ern. meas irement of 

ications could build on the successes in 
menfs emphasis on reducing operating 
ogistics system can be simulated well 
as and permit tradeoffs to be carried out 

:d in the 1960s, is still the primary 
is a legacy model, LCOM has been 

ly modified over the years. But in spite 
-oblems associated with the use of such 
:nt RAM evaluations. Typically, these 
to quantify in algorithms, such as the 
itivation and training maturity of the 
skill levels, and the efficiency of the 
c effort to collect data on operational 
'erent operational tempos for feedback 
real world situations. 

logistics analyses early in development. 
at weapon systems are supportable and 
equirements and attempting to identify 

.M will allow for improved systems 
luced ownership costs for new systems. 
.ities are necessary in that, during the 
these parameters are typically made for 
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relatively immature hardware/software, requiring extrapolation to predict the life cycle 
costs of the system. 

It is extremely difficult to measure the cost and time benefits associated 
with the use of M&S in the T&E process. 

Claims of substantial program cost savings attributable to the increased use of M&S. with 
a concomitant reduction in testing. cannot be verified. In addition to the Air Force SAB 
and SA1C reports referred to previously, a White Paper prepared by the AIAA Flight Test 
Technical Committee (mc) in late 1998 entitled, - Seeking the Proper Balance between 
Simulation and Flight Test" states —the members of the FTTC are unaware of any study 
that has supported the claim of substantial program cost savings realized by a significant 
expansion of the use of M&S with a concomitant reduction in testing." 

The 1996 SA1C report documents numerous claims of cost savings attributed to M&S 
use, some of which border on the incredible. In many of the cases reported, the so-called 
cost savings are actually cost avoidances where the use of M&S tools permits a program 
to forego extensive testing, some of which would not be carried out in any event. 
Examples of large savings reported to have been achieved (or planned for achievement) 
include $40 million saved by the F-16 program by using M&S to replace flight testing of 
new avionics, $673 million saved by the Comanche program. and up to 3 percent of life 
cycle costs saved for the Joint Strike Fighter, which would equate to $5 billion. 

In many cases, large savings forecasts have not been realized, even though budgetary and 
personnel reductions have been levied on both infrastructure and programs based on these 
unrealistic forecasts. Unfortunately, not even modest up-front investments have been 
made to attain savings in software, hardware, and personnel. Credible value analyses of 
the contributions of M&S to the cost, cycle time, and effectiveness of the system to be 
tested and evaluated need to be carried out to justify these investments and presented to 
decision makers early in a program's acquisition. 

The lack of up-front funding is often a critical problem for M&S. 

The Air Force SAB panel states that it "could find little information on the cost of 
ongoing Digital Modeling & Simulation (DMS) development programs," but did 
conclude that funding of DMS projects is substantial and it doesn't appear to have any 
coordinated focus or central control. 

The sizeable costs associated with the development and employment of M&S capabilities 
can be daunting to the program manager who requires such capabilities as an adjunct to 
physical testing of his weapon system. This often leads to a promised M&S capability not 
being available when needed for T&E. A good example of this problem is the F-22 Air 
Combat Man-in-the-Loop simulator, which early on became a linchpin in the Air Force 
strategy to minimize open air OT&E. It costs around S140 million, and it has been a 
frequent target during budget drills, resulting in a challenging schedule in danger of not 
meeting the OT&E requirement. 
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There is serious concern abote' the ablit) of the Department to attract 
and maintirin the int.glectual 7apital ,.eqi .ired to achieve the potential 
benefits MkS appear: to offer. 

The entertainment industry aid its pio teenng ;Lnd innovative applications of simulation 
tools are apparen ly far more glamo ous than overnment work, and appear to be 
attracting many of the best and brighte n in the fie d. Clearly. the government has failed 
to compete with th : commercial world n attrac ing or maintaining the talent necessary to 
provide a first cla5. M&S felopmen capability. This concern applies to both industry 
and in-house gov :rnment arencies n sponsib e I r M&S, and affects the long-term 
prospects for the d :velopmen: and use a firsi -rat credible M&S capability to support 
decision making. 

At present the c mter-of-gr ivity for cutting ec ge advances in computational and 
simulation techno ogy currertly resid( s in th Di partment of Energy (DOE) Defense 
Program Laboratoi ies. Their --ERAFL( IP comp atir g capabilities provide the potential for 
large, adaptive sin ulations in volving n illions c f ohjects. Yet there appears to be little, if 
any. significant IN D involveinent on a strategic le,  el aimed at the use of these emerging 
tools. 

Recomtnendati 

1. Oversight ant Direction of M&S Develop Ole it and Employment 

Assign 'vs oonsibility to Direc 'or, Defrns Research and Engineering 
(DDR&E) (at an app-opriatel} high lr ,e1) for oversight and direction of 
all aspects of researd• relevant to Me1.5, pt  rticularly that which supports 
T&E. 

Responsibilities fc !- oversight of M&S • esearch woi id fit into three broad categories: 

• Phenomem )logy airne I at meast rements anc basic data collection to support M&S 
developme it and emp :oyment a cross thi bo rd. to include T&E applications. 

• Conceptua model de velopmer t to inc. ucle not only the traditional engineering 
focus or le racy-based improve nents, bat rith more attention to the insertion of 
revolutionr ry comp' ational a Id simi lati m technology to handle non-linear 
conditions and uncertainties ( ncluding ti e impact of human factors, combat 
behavior, ad enviror mental fa :tors) that i ifluence weapon system effectiveness 
in realistic zombat sin iations. 

• Developm( nt and maintenance of a ca alo ; of M&S capabilities and accredited 
applicatior to include categon :s such is h ardware-in-the-loop simulations, man-
in-the-loor simulator5, physics- )ased m )de s, and constructive models. 

Critical to the ei ercise of these res )onsibili ties would be a shift from the current 
emphasis on "coC:-writing" and simi; iation conn :ctivity to conceptual model building 
and basic data roll :ction and use. 
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Establish an independent accreditation process for M&S use in support 
of the acquisition process, to include input data for models. 

This process is needed to instill much-needed discipline, as well as to increase the level 
of confidence in the development and application of M&S as an evaluation tool in the 
acquisition process. For the specific use of M&S tools in operational assessments or 
system evaluations, the Joint Chiefs of Staff J-8 office should be assigned the 
responsibility for accreditation of those tools for particular applications. In a similar vein. 
the DOT&E should accredit input data for use in these models and simulations. 

Encourage the use of M&S techniques to improve the test design and 
planning process, to rehearse tests, and to predict the outcome of test 
trials. In the latter case, require the modification of models and 
simulations to reflect the actual outcome of tests when predictions miss 
the mark 

Require more balanced cost consciousness, to include independent 
evaluations, in the cost benefit analyses used to justify the development 
and use of M&S as a means to reduce open air testing. 

2. Up-Front Investment in M&S for T&E Applications 

Modify the directives governing the acquisition process to require 
identification and funding of an M&S plan for evaluating a program's 
progress and operational effectiveness/suitability at the earliest practical 
point in the program. 

Substantial early investment is often needed to capitalize on the potential M&S benefits 
in the T&E process. A comprehensive M&S plan should be required as part of the 
Request for Proposal (RFP) process for development of a new system and should be 
considered as a major evaluation criterion for each contractor's proposal. Approval and 
commitment of funding for the M&S plan should occur as early as Milestone I. if 
possible, and certainly by Milestone I: at the latest, and should be a necessary condition 
for proceeding with the program. 

Assign funding responsibility for the development of M&S tools required 
for the evaluation of acquisition programs to a central agency such as 
the DDIME agency discussed in the first recommendation above or a 
Defense Agency that might be assigned the responsibility for the ranges 
and test facilities. 

Typically, program managers lack the incentive to fully fund the M&S tools required for 
thorough evaluation of their systems and to protect that funding through the life of the 
program. This situation is analogous to the overall funding of the T&E. infrastructure in 
general as well as system-specific requirements (e.g., targets, unique instrumentation). 

3. Identification of Model/Simulation Assumptions and Limitations 



Require he users of Itf&.: in lieu.  evaluations to state model 
assumptions, limitat.ons, and uncerta. ntiis explicitly, as well as sources 
for input •Pala in the oresentat ons of r zsu ts to decision makers. 

The disciplined ccreditation process called for in the recommendation above would 
accommodate thi problem. which ha contrit ute,  1 to the perception that the benefits of 
M&S are oversol( 

4. Near-Term P riority on M&S 'elopme at ; nd Use in RAM Evaluations 

Give neat -term priority, with require I priding, to the development of 
more sting-of-the-ark main: zini ,bility, and availability models, 
and to tit' update if existinr modek• w th legacy data from our vast 
experienc with weal )on syster is in the fie d. 

These efforts sho tld be aim( d not onl: at an a Ail y to credibly evaluate the suitability of 
systems in devel )pment, bi it at redu :ing the co a of ownership of both existing and 
planned systems. The emphasis on reducing ii e cycle costs of systems should be 
translated into i; Lcreased a lention t ) predictini the reliability, maintainability, and 
availability of sys :ems in dei'elopment 

a 
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TEST AND EVALUATION FACILITY REENGINEERING 

Physical T&E of weapons systems requires large, sophisticated facilities, such as those at 
Edwards Air Force Base, Patuxent River Naval Air Station and Aberdeen Proving 
Grounds. In the course of this study, the task force reviewed the overall management of 
these facilities and visited a cross-section of DoD's T&E facilities to assess their 
readiness to meet current and future defense requirements. The task force views these 
facilities as indispensable to continued development of new weapons systems; however, 
it concludes th— nagement of T&E facilities must adapt to the changing test and 
evaluation e- Jnrnent to retain their vitality and capability. Broadly stated, the task 
force co- ..ues that the -- -ration of the Defense-wide system of T&E facilities should 
be ca- .ily .e light of changing defense procurement and management 
prac .,cs, adva technology, and budget constraints. 

OVI"R A + MANAGEMENT 

e imp: -lent 1 the management system. Both investment and 
.atii. c• be s .educed through management reengineering. Initial 

savir.^.. o- - of .,er year are possible.' While this result is welcome. 
_ testing !VinCS must not be the primary goal for management changes. 

'ved testing far exceed what is achievable from concentrating 
-Ds. --r-ent operations. Testing is second only to design in 

lever a investment e total program cost. Finding problems early through 
testing and inc -,orating fix .c in development saves precious cycle time, precludes 
expensive s5 stems and provides combat systems to the warfighter much 
'aster. Th.. -h payoff results of better testing. Once initial designs are 
..rnpleted, there is ter return on investment than funds and time spent doing 
comprehensive, well-plann.:d testing. 

Fin di tzgs 

The Army has recently consolidated its organizations responsible for 
evalsice:-.g results obtained during development and operational testing. 
Tbic lossible model for Department of Defense test and evaluation 
ni..naget. .1nt consolidation. 

The Army operational test and evaluation agency is now responsible for independent 
evaluation of all testing results accomplished by the Army throughout the life of a 

Major Ranee and Test Facility Base (MRTFB) operating budgets for FY '99 are listed in Annex 
C of this report. 
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program. The ne a step in ! he Army's T&E •eer gineering process is to create a single 
management orgi nization fc r all Arm: test res pun 'es. 

Unnecess iry test jthcility daplication .rmong the Services, defense 
contract° s, and other gove.nment age icies could be eliminated by 
centralizi rg T&E m.znagemer t in a si.zgli DoD T&E organization. 

Studies conducte I of OSW! T&E orc anizatio as I ave examined alternative management 
structures. Signif cant imprc vements n owne) shi: and utilization of T&E resources can 
result from: 

• centralize I financial managem :nt and g .dm nistration 

• distribute functiona activities 

• common ! trategic re s ource inv estment Dial ning 

• integrated data acqui ;ition, an lysis, an :hi ing, and processing operations 

• common iesearch, de velopmer t, test, aid f valuation initiatives 

• T&E corn nunity-wicle human -esource ma iagement 

• sharing oi best T&E practices . cross the D :partment 

• distribute' test facili:y manage nent as I te: t execution. 

Outsourc. rig with reengin.'ering, how !ver, can only reduce the cost 
of busine: s as usual 

The task force al: o considered other r  ossible • al : management models. Contracting out 
represents nearly 73 percen of the u tal R&D T ?LE budget. Only reengineering of the 
management, ow iership, an d operatic n of T& .E i !sources as shown in the DoD studies 
can provide "ne' v and innovative w iys that the T&E community can better support 
Men. 

REENGLIVEERIt rG INDIVIDUAL T• E Flu IL TIES 

The T&E task 'one belie ves that a busir ess as usual approach to T&E facility 
management is nsufficieni to rnair min the se :ritical systems development support 
facilities to me e t fixture DoD neec s. Copiag with today's technical and business 
environment req nres more than s iort-terni çalliative measures; the management 
approaches, supp nting busi: less syste ns and test lesigns must adapt to ensure continued 
assurance that U.. weapon: systems meet de Tens e needs. The task force concludes that 
most DoD T&E facilities lack suc i essen ial change processes; this short-coming 
jeopardizes U.S. "&E capab:lity and a ffordabi ity. 
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Findings 

Physical space required for flight, vehicle, sea, and live-fire testing and 
facilities with sophisticated or unusual capabilities are a major 
consideration for T&E facility reengineering. 

Facilities for weapon system physical T&E must often be large (e.g.. Edwards AFB), 
expensive, complex (wind tunnels, rocket and jet engine test stands and flight test 
facilities). sophisticated (well instrumented. supported by high-performance 
communications and computing systems) and have unusual capabilities (e.g.. anechoic 
chambers, terrestrial and space environment simulators, vehicle test tracks). These 
aspects must be taken into account in any T&E facility reengineering effort. 

Some major test and evaluation facilities are obsolete and inoperable as 
a result of cannibalization, whereas other heavily used test facilities are 
limited by time needed for essential repairs. 

Many underlying test capabilities witnessed by the task force are old. some constructed 
during the 50's and using World War H vintage components. such as some of the wind 
tunnels at Arnold AFB. In response to declining budgets and demands for less costly 
testing, preventative maintenance for many facilities has been postponed; remediation of 
acute facility problems now dominates facility upkeep. 

Test and evaluation technology is rapidly advancing, propelled by tight 
test budgets, short T&E schedules and advancements in sensors, 
communications and computer technology. 

Today's programs budget for fewer live fire test vehicles and less flight test time than 
earlier efforts. High-fidelity modeling and simulation, combined with sophisticated 
ground testing of reusable vehicles, must replace some field tests. Remote real time, or 
near real time, control of tests and data evaluation is changing historical relationships 
between test operators and system developers. 

Test and evaluation business practices are changing, forcing profound 
changes in the way facilities are managed and costs are accounted. 

Increased contractor performance test and evaluation, use of government facilities by 
commercial developers, activity-based accounting, the requirement that system 
developers pay test costs, and a substantial drop in institutional funding are forcing 
profound changes in the way facilities are managed and costs are accounted. 

DoD has many unique, irreplaceable test and evaluation facilities, some of which, while 
not required to meet immediate needs, will be needed for future weapons developments. 
Comparable capability is not available elsewhere. including in the private sector. 

Cost-effective ways must be found to deactivate these unique, irreplaceable facilities in 
ways that preserve their capabilities to meet future needs. 
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Duplicate T&E cap( bathes e ist among the Services and between the 
Departmeil and non -DoD org. rnizatiorrs. 

Test and evaluatir n facilitie! within E oD wen de veloped in response to Service needs. 
As a result, dup icate T&F capabili ies exit a nong the Services and between the 
Department and x on-DoI) organizatic Is such as \;ASA. Examples of this are seen at 
Patuxent River aid Edward! AFB. NI my of t nes4 facilities appeal to the same outside 
customers for bus: ness. 

The task j orce foun I some fist and irvaivation organizations that are 
effectively addressing changes in the 7 riE environment and technology. 

Arnold Engineerix g Develop nent Cen.  er's (AE DC reengineering program is one notable 
example. The tasi force exanined the Center':; pr icess of managing operations to meet 
the shifting T&E :nvironme it and fol owed ir w th a site visit to learn more. The task 
force found a su ;tamed, Cc nter-wide top-down driven activity focused on adapting 
AEDC operatiom to long-t•Trn trend ; in slit por project, and facilities funding and 
personnel strengd . This acti-iry, close y pattered on industrial reengineering successes, 
places heavy err phasis on measure: of co ;t-e fectiveness, response, activity-based 
costing, and acti,  ity-based managem lit. Cot.tini ous process improvement, (for both 
businesses and T E proces>es), qual fled by mt tries, is central to this reengineering 
program. This col imitment I D reengin •ering, whic 3 has persisted throughout the tenures 
if several AEDC .ommandel s. resultei l in a 5( % eduction in allocated costs in the first 
year, with additic nal signifi :ant savir gs corn ng from improved logistics support and 
business processt in subseq lent year: This has b :en accomplished while sustaining the 
center's missions c ost structu •e, organi; ation. aid 1 &E processes. 

Such successful :fforts ha' e resulte J from a horough rethinking of the test and 
evaluation proces: and shifu in busin, ss pressure:. The need to compete more strongly 
for test and evalua tion ouster ners throi gh cost. cyc le time, service and capabilities drives 
these long-term tr nsformant ns to ensi re orgar iza lanai survival. 

Recommendah 

 

17S 

  

1. The task farce was briefed on concepts for bringing together the 
management )f T&E resources. I )SD ant the Services should work together 
to develop a 1 elan when:by T&E resource n anagement is strengthened and 
brought uncle r cohereni control. 

This control orgar ization shc uld be re ponsiblf to :he Secretary of Defense for planning, 
budgeting, operati ms and maintenance of the t ept rtment's T&E resources. 

2. Military dep: irtments responsib e for a cqu iring specific weapons systems 
should continue to test :hose sys.  ems awl lot responsible for evaluating and 
reporting rev tits of these tests. 
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This new management organization should make every effort to outsource activities that 
can be performed in the private sector. Decisions concerning outsourcing and facility 
conversion to non-government operation should be made first. on the basis of fielding the 
best possible weapons systems to warfighters in the most expeditious manner: second, to 
exploit the best applicable business practices to achieve better. faster. and cheaper test 
and evaluation: and third, to ensure the preservation of unique facilities needed to meet 
future defense test and evaluation needs. 

3. Apply the reengineering process, employed at Arnold Engineering and 
Development Center (AEDC), to all test ranges in order to update 
operations 2nd maintenance and capability investment plans and strategy. 

DoD should undertake a thorough inventory of the Department's T&E facilities and skills 
and those of other government and non-governmental organizations similar to that 
recently completed for radar cross section measurement facilities'. This inventory should 
look beyond DoD capabilities to take into account those facilities elsewhere in 
government and in the private sector. The inventory should clearly identify DoD facilities 
needed to meet future near- and long-term needs, both for test and evaluation capacity 
and for unique capabilities. 

4. DoD should develop a T&E Facility investment strategy, based on the 
inventory and future needs, to assure ability to meet DoD T&E needs 
through the most effective and efficient combination of all national facilities. 

Investment alternatives should be formulated using scenario- or statistics-based modeling 
tools to provide the basis for decisions. Options including increased use of contractors to 
conduct operations should be considered. 

5. DoD should establish a set of figures of merit to assess, compare, and 
contrast reengineering progress of each of its major T&E facilities. 

The test and evaluation community as a whole (including both DoD and contractor 
organizations) must develop more efficient test procedures. based on computer-based 
modeling and simulation, that achieve more insight into system performance from 
ground-based tests. The virtual test project at Arnold Engineering Development Center is 
one good example of creative ways to improve the fidelity and coverage of wind tunnel 
testing. 

Test and evaluation is no longer limited to the later stages of system development and 
operational deployment. Future test and evaluation planning must reach back to early 
systems development process. The complexity of modern systems, especially those based 
on Very Large Scale Integration (VLSI) electronics, are impractical to thoroughly test 
from outside the system. Design for Test and Evaluation and Built-In Self Test and 
Evaluation must become a routine part of DoD systems development to assure 
developmental and operational T&E can be adequately performed. 

2  National Test Facilit. Advison.,  Council, Radar Cross Section (RCS) Measurement Facilities Assessment, 

December 1998. 
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6. A searching :xamination of mar agement p; actices should be undertaken by 
all test and evaluation centers to adc res ; changing test and evaluation 
technical an I busines5 practices, aging fa :ilities, cost and test cycle time 
reduction, at d custom( r service. 

The result of ti is examination shc .ald be a ustained reengineering effort that is 
disciplined and e iterprise-w ide. Copi tg with .he Future test and evaluation environment 
requires new thii king abou business process es. not merely new computer or business 
programs. Exper ence show; that suc h a chalge will require dedicated leadership and 
resources; outsid : help from groups with pr Dve 1 records of success in planning and 
facilitating simila - changes elsewhere will be need :d. 

The critical spin I of diver ion of sc irce pre ven lative maintenance resources to solve 
short-term operat ng probler is while C !laying -out Me maintenance must be broken. Once 
started. this spira leads to cperations where all p oblems are emergencies. The result is 
inevitably' longer iest and ev. iluati on sc hedules one compromised capabilities. 

Sustained leaders Up dedicat.td to achi wing re:LI cl ,ange is essential to success in the kind 
of major shift in business and techni :al prac.  ice. envisioned by the Panel. Leadership 
must achieve org; nization-wide buy-it and ent hus .asm for the change. The time required 
will last through° it the term; of seven 1 facilit) mi !itary commanders. 

Test and evalua ion reeng.neering will not st cceed without incentives to facility 
management to a,  hieve dramatic long term re: ult: . The current financial system actively 
penalizes improvi .ments by lecrement ing oper atir g budgets based on forecasted savings 
at the outset of re engineerin.;. In the r ear tent. fa :ilities should be allowed to reinvest a 
portion of saving! achieved t D prOMOU still fur het test and evaluation improvements. 

7. This study 1; mited itsetf to DoI owned ar d operated facilities but would 
observe that i serious lnok at tht T&E f cili ties should include NASA, DOE, 
and other ag; ncies test "acilities. 



SPECIAL ISSUES 

This special issues section includes discussion and recommendations on topics that are of 
special interest to the Department and include T&E involvement in advanced concept 
technology demonstrations (ACTDs), T&E of systems of systems. T&E of information 
system software, and T&E of commercial off-the-shelf (COTS) software. 

To address these issues the task force looked at how each of these areas can benefit from 
T&E. The task force examined how the transition of ACTDs can be improved by adding 
a tester to the process and how T&E should be conducted on military systems that are 
actually systems of systems. Lastly, T&E of software was studied, to include both 
information systems and COTS software. 

ADVANCED CONCEPT TECHNOLQGY DEMONSTRATIONSIACTDS) 

The Advanced Concept Technology Demonstration (ACTD) Program. initiated in 1994, 
supports a set of the department's programs aimed at quickly capturing technology and 
getting it into the hands of the warfighter. Through 1998, nine ACTDs had been 
completed, including the Predator medium altitude Unmanned Aerial Vehicle (UAV), 
which saw operational use in Bosnia and Kosovo, and the Precision/Rapid Counter 
Multiple Rocket Launcher System in Korea. Currently, just over 50 ACTDs are 
underway, including 11 accepted for FY99. 

ACTDs are designed to directly foster alliances between technologists and warfighters. In 
particular, the technical community gets feedback from the warfighter, while the 
warfighter gets to examine new technologies and their attendant operational concepts 
without an upfront commitment to buy. This provides for the possibility of introducing 
technologies, especially for joint capabilities or other "out-of-the-box" programs. that 
might otherwise not get examined. The requirement of JROC review and crNc 
sponsorship favors capabilities that have a real, near-term mission to perform. 

The intent of the ACTD programs, if successful, is to create and "leave behind" some 
operational capability when the program concludes in a two- to four-year time period. An 
operational assessment based on effectiveness in an anticipated operational environment 
with expected threats must accompany a "leave behind" operational capability. At this 
point, it should be possible to decide whether or not to convert the effort into an 
acquisition program to equip more of the force. 

The most useful role for the T&E community in the ACTD program is helping with 
transition to acquisition status. "Leave behind" products of ACTDs should have adequate 
operational testing against threats to understand the operational effectiveness before 

CINCs must know both the capabilities and limitations for combat employment. 
The T&E community can help by aiming the demonstration and the data collected at a 
particular milestone. For example, a demonstration that was intended to proceed directly 
to production would require resolving issues ordinarily settled in a dedicated operational 
test. whereas a demonstration aimed at MS II insertion would have much more modest 
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learning requirer tents. In .iddition, in the spit .t of "early involvement" the T&.E 
community can work witi and arc hive th e d ata to minimize the redundancy of 

information gathe -ed in formal testing Later on. 

T&E participatio i has pro-  iided ear y open tior al insights that have influenced the 
direction taken b: the ciemoastration. In the case of the Medium Endurance Unmanned 
Aerial Vehicle (1 redator), the testers identified ack of system reliability as a driver 
preventing the cc ntinuous coverage • hat woi Id )ecome one of the Key Performance 
Perameters. 

However, Predattlr was onn of the irst AC TD ;. and the testers were added to the 
demonstration lat : in the pr )cess. Inc lusion of te Stems at the beginning of an ACTD is 
becoming more c pmmon. This will g ) a long wi y toward easing transition pain. The 
adoption of the'AF concept will t the re me ly for better integration of testers in 
ACTDs as well a: in the standard acqu sition p -oct ss. 

  

11111111111IMMIN  Recommendat 

 

  

Direct the participation of a It ster in tote .1CTD process to maximize the 
value of II is concept 

SYSTEMS OF S' 'STEMS T  &E 

The integration o • information system; from 5 en, 
not well integrate! themselv es. into jo .nt syste ns 
in joint operations presents difficult T E chall mg 
architect of the jc int system although efforts a 7e r 
overall concepts. ;ince the joint syster is of sys ten 
since it involves s o many or ganizatior s and sc 
it is difficult to ex ercise cont pi over ti e systen .s o 

The term "Systei ris of systms' me ns diffe 
anything from a simple cc mponent integration 
platform, multi-s rvice joir t carnpai int 
systems of syste ms are defined as those sys. 
interdependency 1 tetween fu actional e uities ft r mm 
systems being in egrated dc not have a single re 
coordination is re iuired across Service and agency 

There are three cl isses of co:nponents 

ces and Agencies, many of which are 
.vhich can effectively serve the CINCs 
:s. In most instances there is no overall 
lade to cope with the resulting lack of 
s problem is so large and complex and 
ny components of all ages and origins 
'systems design and test process. 

things to different people. It covers 
to a land. air, sea and space multi-
:rdependent system. For this report, 
ems that require interoperability or 
ission success. In nearly all cases, the 
sponsible design agent and extensive 
lines. 

• Legacy sy ;terns 

• New syste T1S 

• Interopera )ility/inten lependenc y enabli g ystems 

The joint systems of systems must wo it. Yet. ier2 large systems tend to evolve; they are 
not created in a s ingle actio I The us 'al techriqu e is to assemble the system and run it 
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under realistic conditions, learn how to use it. and find out what doesn't work and fix it. 
This is how very complex civil systems come into being. 

Systems of systems T&E differs from the form of T&E where the tests are run to 
determine whether the system meets specifications. Instead, the idea is to make the best 
of the situation. to find out how to use what exists, to fix what is possible to fix, and to 
encourage suppliers to create new and useful components as well as to improve old 
components. The emphasis is on evaluating the fixes. 

Joint learn-and-fix tests and exercises, both real-world and simulated. place new demands 
on the DoD's T&E resources. Systems of systems testers must have comprehensive 
knowledge of all the systems of systems components in the joint environment. The tester 
must have a truly joint perspective. Further, the systems of systems tester must be able to 
mount a test environment that accurately reflects joint operations. The environment must 
be able to support interoperability/interdependency testing. 

Historically, interoperability/interdependency testing has been optional. Yet system 
interoperability weaknesses are often first uncovered during operational testing, when 
component systems are operated together in a field test. Solving problems thus 
discovered are key to operational mission success. Operating evaluations and innovative 
work around procedures can overcome many interoperability deficiencies. Today's shift 
to interdependency will create new systems that have limited autonomous capability, 
thereby introducing risk to the potential success of these systems and will lead to 
"dependent" systems that cannot be operationally tested without the presence of the 
integrated "resource-  systems. 

The rapidly improving technology that is associated with the systems that provide the 
"information linking" must deal with both new systems having comparable technology 
and legacy systems that are often comprised of dated technology 

DoD has an organization devoted to the T&E of joint systems of systems. The Joint 
Interoperability Test Command (JITC), is tasked with assuring joint interoperability, yet 
JITC involvement in systems of systems development is optional. It has no funds of it's 
own, Program Managers must bring cross-service budget agreements with them when 
they enlist JITC's' help, and thus often skip T&E aimed at interoperability issues. 

Findings 

There is no clear, common, definition of "systems of systems. " 

Many of the briefings presented to the DSB T&E task force were, in the eyes of the 
briefer, "systems of systems" programs. Representatives from DOT&E, the Military 
Services OT&E agencies organizations responsible for modeling and simulation and 
testing of joint systems and interoperability. presented many views of systems of systems. 

There is no single responsible entity that has both the financial and 
performance responsibility for the operational success of the particular 
system of systems. 
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Joint Interoperat ility Test Com.mar d (JITC) hould be assigned responsibility for 
assuring systems of system; interope rability Ind be provided limited program funds to 
carry out this mis ;ion. 

ii  ' i  171' 17 

Create a ,ystems of systems lesign and Drity (system designer) with a 
joint T&l: componi nt that u ses the ier ice T&E and JITC resources 
for joint I esting. 

Joint systems of s ystems testing will L kely be 'tiff cult. as it is not well defined. 
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themselves, not separate organizations. are responsible for carrying out these early T&E 
activities. 

Effective software design and development hinges on having a competent. experienced 
software team (contractor or government). The proven Capability Maturity Model 
(CMM) helps to assess a software organization's capabilities. The process involves a 
team of 5 or 6 people lead by a certified expert in software appraisal that spends 5- 10 
days performing a CMM assessment. A successful assessment qualifies the ability of the 
organization to carry out disciplined software development and to track software 
performance to specifications. 

Late in the software development process. commercial companies employ alpha and beta 
testing of their products by sample users to uncover unanticipated problems and assure a 
robust product at introduction to the general market. DoD should study the private sector 
practices and employ them in the development of military information system software to 
the maximum extent possible. 

Automated testing of non real-time software that automatically identifies design flaws in 
developmental software is showing some promise. Automated test technology should be 
developed and employed by software testers to the maximum extent possible. 

Recommendations 

1. Insist on Capability Maturity Model qualification of software development 
teams appropriate to the size and complexity of the information system. 

2. Employ alpha and beta testing, as practiced in the private sector, to the 
fullest extent possible. 

3. Consider automated testing of non real-time software; ask DARPA to 
consider developing machine testing technology for both real-time and non 
real-time software. 

4. Insist that regular, independent software "inspections" be routinely 
incorporated into information system development programs. 

TEST AND EVALUATION OF COMMERCIAL OFF-THE-SHELF SOFTWARE 
COTS) 

The functional requirements for systems in the commercial world have moved closer to 
the requirements for military systems. For example, both electronic commerce and 
military systems require network security. This has led to more extensive use of COTS 
products. including hardware and software, in military systems. The DoD, in policy and 
practice, has stated a strong preference for COTS products and for a reduction in custom-
built software and hardware. However, the use of COTS products can significantly 
change the process by which systems are built. For example. the system must be designed 
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to use existing C )TS products even i they ate ir erely satisfactory and not optimum for 
the military purr ose. One rxpectatio i is tha . th ! COTS product has been thoroughly 
tested and prove 1 and that its chars cteristic h; ye been demonstrated in commercial 
applications, ther :fore. testing for mil tary applic; tions can be greatly reduced. This is a 
reasonable assurr ption for ndividual software p ickages but is less so for systems of 
packages. In gen :ral. it seems likely hat the ise of COTS software in military systems 
will not have a n ajor effect on reduc ng the 1:ffo I required for system testing, in either 
DT or OT. 

Except in trivial cases (suc:i as a wc rd proct ssii g or e-mail system). military systems 
include many sal tware path ages. Evt n if the ;e 2 re COTS products, they will probably 
come from differ:nt vendor; and ma • use di Ten mt languages and interfaces and other 
standards. Even i ' the indiv dual pack ages art ca efully chosen by the system designers 
for performance t nd quality. integrant n of the sof ware into a working whole may not be 
easy and may re luire builcing subst mtial ariou its of interface software, drivers. etc. 
This is true for cc mmercial tystems as well. 

Presumably the C OTS softrA are will a ready h we been extensively tested by commercial 
users and should work wel. as long is the r iilii iry application is similar to the usual 
commercial appli :ation and s well wi hin the :)erf rrnance limits of the package. In some 
cases, however, tie military applicatio 1 may st ress the COTS software in unusual ways: a 
problem may not appear unt 1 the systt m has b :en completely assembled and tested under 
realistic conditior s. The inte zrating cc ntractor ma find that his lack of knowledge of the 
COTS details, th : lack of ;ource co ie. and the limited leverage he will have on the 
vendor to make c ianges and correctio is will c ffst t the relative lack of bugs in the COTS 
software. These robiems iso exist in system cvel testing where discovering which 
package is at faul may be difficult. 

COTS software c an have m my advar tages in :Jut ing savings in time and money, fewer 
bugs. and built-i i vendor support ar d upgra ies At the same time, the frequent new 
versions of COT! software will create new int:gri tion problems. Existing software in the 
system may have to be char.ged beca ise the vent ors no longer support the old versions 
while the new ve -sions may require n lated ur gra les in hardware and operating systems 
which will affect the other packages. Softwar m tintenance is a major problem with all 
software systems but maim enance o COTS sys ems presents somewhat different, but 
not necessarily ea sier, problt m than m iintenan ce f custom systems. 

Conduct functional and ini etface :est rig of COTS software as a 
prerequis re to ifs us,y in DoD ,Programs. 



SUMMARY OF RECOMMENDATIONS 

TEST AND EVALUATION REQUIREMENTS DETERMINATION PROCESS 

Recommendations 

1. Establish a stable team made up of users, developers, testers, and 
appropriate contractors called a Combined Acquisition Force (CAF) to 
streamline the acquisition process for ACAT I programs. The CAF should 
be formed once a need is identified and remain in place throughout the 
acquisition process. 

2. Change 5000.1 to incorporate the CAF concept. 

3. Require the development of a Preliminary Test and Evaluation Plan in 
conjunction with the MNS. 

4. Conduct an early operational assessment based on the ORD and an 
operational scenario before milestone I (no actual hardware would be 
involved). 

5. Make the CAF a key participant in the Requirements Developments 
Process. 

DEVELOPMENTAL AND OPERATIONAL TEST PROCESS 

Recommendations 

1. Each of the Service DT&OT organizations should be consolidated, to 
include integrated planning, use of models, simulation, and data reduction. 
Planning should be totally integrated, and the OSD T&E organizations 
consolidated. There should be integrated use of models, simulation, and data 
reduction. Except for limited dedicated OT&E, contractor and government 
testing should also be integrated. 

2. For each development program and its associated test and evaluation effort, 
special attention should be directed early in the planning cycle (and 
periodically throughout program development) toward compressing the 
developmental test schedule wherever practical. 

3. Facilities within the Doll's Major Range and Test Facility Base should be 
required to conduct periodic, systematic reviews to determine where data 
acquisition, reduction, and analysis procedures could be improved to 
increase the efficiency of the T&E process. 
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MODELING ANL SIMI:LA- ION EN!.UPPOP T C F THE TEST AND EVALUATION 

PROCESS 

Recommendati 

1. Oversight and Direction of M&S 3evelop me: .t and Employment 

Assign res 7onsibility to DDR. 
oversight g •nd direction of al 
particularl• that whicr1 suppori 

Establish t n indepen lent accr 
of the acqcisition pro :ess, to in 

Encouragt the use 0.  r  M&S t( 
planning rocess, to rehearse 
trials. In the latter case, re 
simulation • to reflect the actut 
the mark 

(at in ippropriately high level) for 
aspect oi  research relevant to M&S, 
T&E. 

•ditation pr. rcess for M&S use in support 
:lude in 7 ut data for models. 

chnique 5 it improve the test design and 
tests, a d ) predict the outcome of test 
luire e nodification of models and 
I outco ie f tests when predictions miss 

Require n ore balanced cost conscicusr ess, to include independent 
evaluation., in the cc st benefii analyses u •ed to justify the development 
and use of V&S as a Pneans to -educe ( pet air testing. 

2. Up-Front Inv i stment in M&S for T&E And cations 

Modify directives govern:ng the aciuisition process to require 
identificau in and fuvding of in M&S plc n for evaluating a program's 
progress a. td operatic nal effen ivenessi ;slit ibility at the earliest practical 
point in tit, program. 

Assign fun ling respo isibilityf ,r the develi pment of M&S tools required 
for the evcluation of acquisizig n progican to a central agency such as 
the DDR&E agency iiscussed in the j irsi recommendation above or a 
Defense A,rency that might be zssigne( th responsibility for the ranges 
and test fa ilities. 

3. Identification 3f ModePiimulatio Assun pti zns and Limitations 

Require t le users of M&S in thg•ir evaluations to state model 
assumptim s, limitations, and i ncertaiiitie. explicitly., as well as sources 
for input d Ito in thej resentatiirns of re cu! to decision makers. 



4. Near-Term Priority on M&S Development and Use in RAM Evaluations 

Give near-term priority, with required funding, to the development of 
more state-of-the-art reliability, maintainability, and availability models, 
and to the update of existing models with legacy data from our vast 
experience with weapon systems in the field. 

TEST AND EVALUATION FACILITY REENGUsTEERLNG 

Recommendations 

I. The task force was briefed on concepts for bringing together the 
management of T&E resources. OSD and the Services should work together 
to develop a plan whereby T&E resource management is strengthened and 
brought under coherent control. 

2. Military departments responsible for acquiring specific weapons systems 
should continue to test those systems and be responsible for evaluating and 
reporting results of these tests. 

3. Apply the reengineering process, employed at Arnold Engineering and 
Development Center (AEDC), to all test ranges in order to update 
operations and maintenance and capability investment plans and strate. 

4. DoD should develop a T&E Facility investment strategy, based on the 
inventory and future needs, to assure ability to meet DoD T&E needs 
through the most effective and efficient combination of all national facilities. 

5. DoD should establish a set of figures of merit to assess, compare, and 
contrast the reengineering progress of each of its major T&E facilities. 

6. A searching examination of management practices should be undertaken by 
all test and evaluation centers to address changing test and evaluation 
technical and business practices, aging facilities, cost and test cycle time 
reduction, and customer service. 

7. This study limited itself to DoD owned and operated facilities but would 
observe that a serious look at the T&E facilities should include NASA, DOE, 
and other agencies test facilities. 
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ANNEX 4: Ti RMS 0] z REFERENCE 

THE t. NDER SE CRETARY )F DEFENSE 
3010 DE PENSE PI.NT4GON 

WASI-IING1 ON. 0.0 ?.03( 1-3010 

JUISITION AND 
TEC•INCL-C>Gv 

 

111 MAT 1931 

MEMORANDUM F:R CRA=RMAN, DEFENSE SC:ENCE BOARD 

SUBJECT: Terms of Reference--Defen:ie cience Board Task Force on 
7e;t and Evaivatior 

You are requeste:i to form a De:en:e Science Board (DSB) Task 
Force to undertake a nroad review o: tle entire range of 
activities relating to Test and Eva.ua ion (TLE;. The TiE 
structure of the Department cf Defe:!se has been built over a 
number cf yeirs, and today to-thirds f the T&E. structure of the 
Department .:i over 3C years cid_ Whil. some new TLE capability 
has been added, generally TLE did not :Aare in the buildup in the 
1960s when b)th procurement and Defvns( RD Increased 
considerably Now under tne guidance 11 the QDR, procurement is 
planned to ilcrease 50% by 2(7)3 fron 1 s low point in 1996. 
These procurements encompass ma?,or :.ys• ems as large as any in the 
nistcry of tle Department as well a:. snail upgrades, commercial, 
and nondevelipmental items. The coe.ts and cycle times of all 
these defense acq.iisitions ran be rtduted, and the 7LE structure 
cannot only )e responsive to all thtse needs, it can help lead 
the way to p)sitive cnange. Furthe:, . number of new acquisition 
techniques, iuch as tne ACTO, have :orialized the department's 
increasing elphasis cn early and exe.en:ive involvement of the 
warfighter v.a CINC participation ii. a(quisition activities. 
Inclusion of the warfighter as a usi.r.  111.1 effect future TLE, in 
part by prov.ding the opportLnity to aidress operational issues 
and gain operational insight5 early in the development process. 

Your stidy snould incluce an e;.am nation of new and 
innovative wlys tnat the TLE commun.ty can better support these 
users. For example, the variety and e:erchanging nature of the 
threat systels which J.S. ant coalvio, forces face calls for a 
new look at :he role of TLE in rapid a:.0 responsive acquisition 
cycles to meet these tnreats. Then a:e a number of zest 
processes thzt mer:t thoughtful rev:ew In light of these new 
oemancs and ;he new technolocies with Ouch they are associated. 
Ma]or advances can be realized by appling selected industrial 
principles aid practices to cperationa. testing and the 
associated i:formation gathering and e-aluation process in the 
development )f milt.ary systems. In a:dition, it is desirable to 
find new ways to integrate oTerational testing into the overall 
system devel)pment process tc provide .s much information as 
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possible as soon as possible on operational effectiveness etc 
suitaoility so tnat improvements to tne system and deoisions 
about continuing system development or passing to ful1-re-0 

can be made ir a timely manner. 

:n view cf the above, the DSB Task Force revew stool= be 
comprehensive. includinc facilities, processes. policies, 
contractor testing, government development testing, :oint test 
and evaluation, and operational test and evaluation, bott before 
and after full production and in the continuing evolution of 
force capability. rurther, the Task Force should consider the 
special problems associated with Test and Evaluation of the 
"Systems of Systems" which a:e comprising Increasingly critical 
parts of our military capability. From the information gathered 
the Task Force should, first, identify and quantify the current 
and future needs of the Department's TSE capabilities and 
resources and. second, should recommend specific and quantified 
changes to :hose capabilities and resources. 

In structuring ttis Task Force, it is recommended that the 
DSB bring to pear individuals experienced in TsE, knowledgeable 
of the weapons system development process as it 15 evolving, and 
indiviouals familiar with the Congressional initiatives wn:ich 
have formed much of the TSE structure over tne past years. 

This study should provide an interim report to the sponsors 
by November 1998 and complete its work by April 1999. 

The Under Secretary of Defense (Acquisition and Technology) 
and the Director, Operational Test and Evaluation will co-sponsor 
ttis Task Force. Mr. David Heebner will serve as Chairman of the 
Task Force. Mr. Bill Meyer from the office of the Director, Test 
Systems Engineering and Evaluation, USD:AST), and Dr. Dave 
Sparrow from the office of the Director, Operational Test and 
Evaluation will serve as co-Executive Secretaries. CDR David 
Norris, USN, will be the Defense Science Board Secretariat 
Representative. 

The Task Force will operate in accordance with the 
provisions of P.L. 92-463, the "Federal Advisory Committee Act," 
and CcD Directive 5105.4, the "DOD Federal Advisory Committee 
Management Program." It is not anticipated that this Task Force 
will need to go into any "particular matters" within the meaning 
of Section 208 of Title 13, U.S. Code, nor will it cause any 
member to be placed in the position of acting as a procurement 
official. 
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ANNEX C: MAJ DR Iti.NGE & TEST FACILITY BASE 
(11111PCFB) JURA noNs FY99 

ALL [INSTAL Lk 'IONS 
SOURC E: JUNU 9C  MRTFB 

($0019 

MRTFB 

Aberdeen Test Cente (ATC), Aberdeen Provi ig 
Ground. MD 
Du:;_gway Proving Grc and (DPG), UT 
High Energy Laser S 'stems Test I acility (HE STF), 
NM 
U.S. Army Kwajaleir Atoll/Kwajt kin Missile Range 
(KMR) 
White Sands Missile tange R), NM inc iuding 
EPG at Ft Huachuca. AZ 
Yuma Proving Grow d (YPG), A2 including ' ropic 
and Arctic test center 

S ub Total 

Atlantic Fleet Weapo is Training F (AF' VIT), 
Roosevelt Roads, PR 
Atlantic Undersea Te t and Evalut tion Center 
(AUTEC), Andros 1st snds. BA 
Naval Air Warfare C. nter-Aircraft Division fl  AWC-

 

AD), Patuxent River. MD 
Naval Air Warfare C. nter- Weapo is Division 
(NAWC-WD) Pt Mu u /k. China Lake 

ab Total 

30TH Space Wing, V indenberg A 'B, CA 
45TH Space Wing, P; trick AFB. FL 
46TH Test Group at I °Homan AF 3, NM 
Arnold Engineering L evelopment :enter (AEI )C), 
Arnold AFS, TN 
Air Armament Center (AAC), Egli. AFB. FL 
Air Force Flight Test :enter (AFF 'C), Edwan s AFB, 
CA 
Air Force Air Warfan Center (AW C) at Nellis Range 
Complex, NV 
Utah Test and Trainin ; Range UT TR). Hill A T. UT 

S ib Total 

Joint lnieroperability 'est Comma' d (ETC), E efense 
Information Systems. ..gency ACTIN ny 

GRAND TOTAL 

STITUTIONAL* 
,356 

9, )83 
IL .442 

FUNDING 
USER** 

70.680 

22,450 
286 

TOTAL 
100,036 

32.433 
14.728 

5: .153 70.821 123,974 

57.143 151,461 208,604 

IS .022 58,538 77,560 

I E 3,099 374,236 557,335 

2C 533 3.891 24.424 

46 134 16.453 62.587 

71 074 115.790 186.864 

II 031 109,964 229.895 

25 ?,672. 246.098 503,770 

59 446 63.218 122,664 
13 '.048 168.605 305.653 
18 717 34.234 52.951 
99 053 114.030 213,083 

61 357 211,456 272.813 
10 .345 /32,430 337,175 

37 BOO 15.200 53.000 

17 584 8,475 26.059 
53 ..750 847,648 1.383.398 

7,519 72,110 79,659 

98..070 1.540.092 2.524.162 

• Institutional funds o cover indii cct cost of est Be. Ey; luai on support. 
"• User funds charge Ito the customers for di: :ct cost 
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ANNE D: 'GLOSSARY 

ACAT 

ACETEF 

ACOM 

ACTD 

AEDC 

BRAWLER 

CAF 

CAIV 

CFD 

CINC 

CMM 

CMMS 

COEA 

CONOPS 

COTS 

DARPA 

DDR&E. 

DMS 

DMSO 

DoD 

DOE 

DOT&E 

DSB 

DT 

DT&E 

EMD 

ESAMS 

FFRDC 

FTTC 

HLA 

1 
Acquisition Cateeory 

Air Combat Environme. .t Test am) Ev iluation Facility 

U.S Atlanti.. Command 

Advanced C 3ncept Ted nology D tmo Is/ration 

Arnold EnE:i leering and Developr tent Center 

Air Combat Simulation not an ac on n) 

Combined A cquisition f orce 

Cost as An I tdependent Variable 

Computatior al Fluid Dy lamics 

Commander in-Chief 

Capability N aturity Mo; el 

Conceptual I /lode) of M isior. Spa :e 

Cost and Op :rational Et ecttvenes . An tlysis 

Concept of C 'iterations 

Commercial Dff-The-Sh :If 

3efense Ad h anced Rese trch Proje :Ls I gency 

Director, De erne Resea ch & Erg inee ing 

Digital Mode ling and Sii lulation 

Defense Moc cling and S mutation Org .nization 

Department if Defense 

Department c f Enemy 

Director, Op rational Te t and Eva lux mi 

Defense Scie ice Board 

Developmental Test 

Development al Test & E Paluation 

ne.ineering ; nci Manufa curing De velc =tent 

:.nlianced Su face-to-Air Missile S mu) nion 

'ederally Fur ded Resear -h and De vela intent Center 

lig.ht Test Trchnical Co rimittee 

. ugh Level Architecture  
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HWIL 

ICT 

IDA 

IOT&E 

IPT 

ITF 

JADS 

JASA 

JCS 

JMASS 

JT&E 

.1-11C 

LCOM 

LFT&E 

LRIP 

M&S 

M1COM 

MNS 

MSRR 

NMD 

ORD 

OSD 

OT 

OT&E 

PM0 

QDR 

RAM 

RCS 

REP 

RFSS 

SUPRESSOR 

Hardware-in-the-Loop 

Integrated Concept Tearn 

Institute for Defense Analysis 

Initial Operational Test & Evaluation 

Integrated Product Team 

Integration Task Force 

Joint Advanced Distributed Simulation 

Joint Accreditation Support Activity 

Joint Chiefs of Staff 

Joint Modeling and Simulation System 

Joint Test tt Evaluation 

Joint lnteroperability Test Command 

Logistics Composite Model 

Live Fire Test & Evaluation 

Low Rate Initial Production 

Modeling B: Simulation 

U.S. Army Missile Command 

Mission Needs Statement 

Modeling and Simulation Resource Repository 

National Missile Defense 

Operational Requirements Document 

Office of the Secretary of Defense 

Operational Test 

Operational Test & Evaluation 

Program Management Office 

Quadrennial Defense Review 

Reliability, Availability, and Maintainability 

Radar Cross Section 

Request for Proposal 

Radio Frequency Simulation System 

An air, ground, naval and space combat simulation (not and acronym) 

• 
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SAB 
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ynthetic Theater of War 
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7 actical Wart are Model 
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heater High- Altitude Ar 2 Defensi. 

1 S. Army Tr lining and I octrine CDmn and 

1 ransportatioi: Analysis .! imuiation Sysi :rn 

1 rajectory.  An a)ysis Prop un 

runanned A( nal Vehicic 

L .S Atlantic i2omrnand 

1. rider Sccreta -y of Defen (Acquit itior & Technology) 

1 cry Large Sc ale Integrat on 

\ erificanon, ) 'abdation ad Accred tatic n 
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Report of tic Defe Ise Scier cc Board Task Force 
'Test and Lvalualimi Capabilities 

The Defense Science 11)ard Task Force c( nch cted a follow-on study of test and 
evaluation during th past year. The task force w is p imarily a subset of the previous task force. 
Their report is not y :t publishoi, but the [raft wa di tributed for comment in early December. 
The recommendatio is tracked 'airly clos ly with :he nevious report; however, there were some 
differences that cau: cd the present Direct n some con :erns, concerns shared by the Services. 
The issues raised by the presen Director fell into thrc e areas: important observations of the Test 
and Evaluation Tasl,  Force, are is that net ded grel ter emphasis, and his concerns. 

The four mo 1 important observat ons in the r,  port were as follows: 

1. "A consistcn . theme thc Task For :e encountei zd in talking to those who are in the 
program mai agcment side ofthis endeavor. i:: that testing is just another hurdle to be 
overcome in iriving their progran past its ne) t milestone during their tenure." 

2. "During the , .ourse of ti is study, 1 le Task For :e learned that the issue of human resources 
- how to attr :act and ret dn perso, nel with the motivation and skills to serve and lead in 
civilian and .1ilitaay capacities — s one of the most significant concerns of the test and 
evaluation c( 

3. "The fundan ental concim of test and evalJati )n facility managers is how do they get 
enough mon( y and man Jovver to tontinue thei 7 operations." 

4. "Next to pen onnel problems, the nost cot un( n concern found within the test community 
during our T..sk Force data gather rig was • he : iegative impact of a shift from institutional 
to programm itic fundin3 for test t :source ind 

The requiren ent for nev,  investme nt in tes. an I evaluation capabilities needed greater 
emphasis in the find ngs and ret ommendt tions. he eport did mention the need for new 
investment for interc perability testing, foi more el fici :nt frequency utilization, for new targets, 
and for embedded in arumentati on. flow ver, the rep,  irt had no major findings nor 
recommendations th it speak to the need f n• new iiive: tment for the testing of new and advanced 
technologies in the a :quisition ystcms ur dergoini; te: t. for modernization of aging 
instrumentation, for nodding ad simula ion, or f r r ..nv investment to reduce operating costs at 
the Service test rang's. Further although the report rc cognized the value of early involvement 
by the Service Open :ional Test Agencies the rep c rt r aide no findings or recommendations 
about the fact that th Service Cperationa Test At cric ies will not be able to provide early 
support to acquisitio i programs without n :w resoi tee for that purpose. 

Finally, the c tncerns expressed by the pres:nt )irector were about three areas covered by 
recommendations. 1 he first cot cern was ibout thc re( ommendation regarding the need to 
determine "the value of testing:-  For exai iple, the rer art said, "The Task Force found the most 
significant capabilit missing in the test al .d evalut.tiol community is the ability to measure the 
'value of testing." ": he Directo7 did not 2 grec tha th t was the most significant shortfall. The 
greatest shortfall is tl c need fbr new inve tment in tcs and evaluation, about which the report is 



too silent. Floweve , the value of testing could br be ter articulated to and by the acquisition 
community. Trying to measuro the value of testilig i: like trying to measure the value of 
management. 

The second :oncern was about th recomi nen lations that suggest consolidation of testing 
in certain geographi areas. e report a ;serted t lat here was unnecessary excess capacity 
throughout the Dep rtment of Defense te A and el alu ttion community at the Service test ranges, 
but presented no cv dence to St .pport this 

The final mz jor concen. was aboi t the recom nendations concerning organizational 
alternatives. The re )on recom nended dz. creatic n o "a Department of Defense Test and  
Evaluation Resourc • EnteTrise within t e Office of he Director of Operational Test and 
Evaluation." The T isk Force tased this inding c n a study, funded by the Office of the Director 
of Test, Systems En ;incering ad Evalua .ion. AI par :ntly the Task Force misunderstood this 
study. The study di. I not develop "a mod el for op tim zing common functional test facilities and 
potentially assessint the impac : of unnec :ssary te it c .pability duplication," as claimed by the 
Task Force report. 'he study also did no identif; un lecessary excess capacity at the test ranges 
as might be inferred from the Task Force report. 
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Exe utive3in (unary 

This report responds to a recorr mendatic -I derive 1 fr )m Finding D (Test Status Reporting) in the 
"Audit Report of tht DoD Insp ...ctor Gen :ral—Operz tional Testing Performed on Weapon 
Systems," Report N 96-107, vlay 1996 The es sen :e of the recommendation is: 

The Directcn , Operatio.zal Test a id Eva& ari n (DOT&E) lacked adequate resources to 
monitor, rev ew, and re9ort all D •)D oper 2tic nal testing; and also lacked internal 
guidance an (training Jr its acti m officers. As a result, the Secretary of Defense and 
the Under Se creary of Defense (lcquisition ind Technology), and Congress did not get 
complete an consisten' operatio zal test info ?nation for decisionmaking. The DoD-IG 
recommende I that the J)irector fi.r Open tit), al Test and Evaluation conduct a staffing 
study to determine the i:ppropria e mix of in- louse DoD staffing and contractor support 
requirement • to peifonz the Da .&E mis.dor 
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the functions, tasks, 
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tany of he :. functions or tasks should be considered 
ch depe de ce on contractors may be inappropriate. 
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two Action Officer billets during FY99. Other actions by the DOT&E are suggested that could 
offload workload from the DOT&E action officers, but these would have only marginal benefit — 
the DOT&E already has prioritized the attention provided to specific programs. Some difference 
or shortfall in performing all tasks could be made up by increasing the reliance on the 
Operational Test Agencies (OTAs) in the Services; however, indications are that they, too, are 
understaffed for their increasing workload. Increasing reliance on contractor support to perform 
or supplement tasks and functions is a viable alternative, but not desirable. Ideally, the ratio of 
in-house (government) action officers to contractor personnel should be increased to 0.9 vice the 
0.4 of FY 1998. 

The study concluded that DOT&E was unable to perform its responsibilities for all of the 
acquisition programs on the OSD T&E Oversight List; however, prioritization of effort was 
applied to ensure appropriate attention was provided to those programs most critical within the 
resources available. Furthermore, with the addition of the SecDef initiatives and the 
implementation charge by Director, Operational Test and Evaluation to his action officers and 
contractor support personnel, this shortfall will be exacerbated in coming years. The Director, 
Operational Test and Evaluation should apply for additional billets and contract support man-
years. Unless additional manpower billets and/or contract man-years are provided, this shortfall 
will continue, and the Department will not have complied with U.S. Code Title 10, Section 139 
(i). 
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SECT] OT A 
Introd ucl ion 

1. 1G Stud Requirement 

The purpose of this -eport is to respond t) a recoinm :ndation derived from Finding D (Test 
Status Reporting) ir the "Audi Report o the Do) Ii spector General—Operational Testing 
Performed on Wear on System ;," Reporl No. 96-107 , May 1996. This finding and the associated 
recommendations a e found in their entii ety in A ppe idix A, but the information pertinent to this 
report are summari2ed as folio vs: 

Based on re 
Evaluation, 
DoD operat 
officers. As 
(Acquisition 
operational 
Director for 
appropriate 
perform the 

2. Purpose 

.iew of the FY94 An, 
he DOT&. F lacked c 
onal testing; and au 
a result, the Secreta, 
and Technology), ar 
'est informition for 
Operation 21 Test an 
mix of in-Aouse DoL 
Director, Operation, 

ual Rep )rt if the Director for Operational Test and 
dequate res )urces to monitor, review, and report all 

lackea in: wia/ guidance and training for its action 
y of De.  ens and the Under Secretary of Defense 
d Congiess did not get complete and consistent 
'ecisionmak ng. The DoD-IG recommended that the 
I Evaluctia: conduct a staffing study to determine the 
staffing an I contractor support requirements to 

.1 Test a 2d a valuation mission. 

This report identifies: (1) current and rec uired D' )T E in-house staffing and functions, and (2) 
the contractor suppi ,rt mix. It -ecommei ds chan ;es is needed and suggests further actions. 

3. Scope 

The scope of this re )ort focuses on the p taff of DOT8rE and the professional 
contractor support sed to accomplish tl mission o reporting to Congress on the progress of 
Do!) weapon systet acquisition prograr is. Fror i ar alysis of these functions, recommendations 
on the appropriate i i-house st2ffing and ;evel of :on ractor support are made. The study did not 
address professiona staff personnel that support the Dffice of the Director, Operational Test and 
Evaluation in functi Dns such a. supervis on, resoirci s, administration, personnel actions, 
training, and legisla :ive reporting. 

4. Method )logy 

A data call was ism; .td to all D3T&E aci ion officers to estimate the amount of man-hours 
expended by them and their contract sup Dort for :aci acquisition program on the OSD T&E 
Oversight List. Als ) requestec were the r estimates )f shortfalls in their time and contractor 
support that should lave been :xpended Analysis v as performed from these estimates to 
determine if staffinl was adeq late and defic ien :ies could be accommodated. 

. 4. 



SECTION B 
DOT&E Mission and Functions 

1. Statutory Requirements 

The DOT&E was established by an act of Congress in 1983. It grew out of an initiative by 
Congress to influence the DoD acquisition process in addressing a fundamental concern that 
weapons were not being tested thoroughly or realistically, and on the premise that complete and 
accurate information was not being disseminated. The congressional objectives were for the 
DOT&E to provide independent oversight, coordinate the military Services' planning and 
execution of operational testing, provide an independent evaluation of the results of operational 
testing, and provide objective reporting of these results to decisionmakers in Congress and DoD. 
In 1994, Congress also directed that the live-fire test and evaluation mission be moved under the 
DOT&E, which was implemented in 1995. The legislative requirements are found in the 
following: 

• U.S. Code Title 10, Section 139—role and responsibilities of DOT&E. 
• U.S. Code Title 10, Section 2399—operational test and evaluation. 
• U.S. Code Title 10, Section 2400—low-rate initial production (LRIP). 
• Federal Acquisition Streamlining Act of 1994—assigns live-fire test and evaluation to 
DOT&E, and amends Sections 139 and 2366. 
• U.S. Code Title 10, Section 2366—live-fire test and evaluation. 

Key provisions (relevant to this study) from U.S. Code Title 10, Section 139, are as follows: 

The Director shall—

 

(1) prescribe, by authority of the Secretary of Defense, policies and procedures for 
the conduct of operational test and evaluation in the Department of Defense; 
(2) provide guidance to and consult with the Secretary of Defense and the Under 
Secretary of Defense for Acquisition and Technology and the Secretaries of the 
military departments in general and with respect to specific operational test and 
evaluation to be conducted in connection with a major defense acquisition 
program; 
(3) monitor and review all operational test and evaluation in the Department of 
Defense; 
(4) coordinate operational testing conducted jointly by more that one military 
department or defense agency; 
(5) review and make recommendations to the Secretary of Defense on all 
budgetary and financial matters...; 
(6) monitor and review the live fire testing activities of the Department of 
Defense provided for under section 2366 of this title. 

There is a Director of Operational Test and Evaluation in the Department of 
Defense, appointed from civilian life by the President, by and with the advice and 
consent of the Senate. 

1 



The term "or erational ti:st and ev Lluation' m ans—

 

(1) the field est, under •ealistic c, ;mbat ndi ions, of any item of (or key 
compone it of) wear ons, equi intent, o 7 m initions for use in combat by typical 
military sers; and 

(2) the evali ation of th results c f such tc St. 

Title 10 U.S. Code 1 itic 10, Se ;lion 239! (as rele van: to this study) states: 

(1) Operatic); al test and evaluatio i of a m ijor defense acquisition system may not 
be conductec until the I hrector of Operati ma Test and Evaluation approves (in 
writing) the dequacy of the plan: (includ ng .he projected level of funding) for 
operational t :st and eva,uation to be condicte J. in connection with that program. 
(2) The Dire :tor shall a ialyze the results of ti e operational test and evaluation 
conducted fc r each maj )r defense acquisition program. At the conclusion of such 
testing, the L irector 5h211 prepare a report stai ing the opinion of the Director as 
to—

 

• whet. 
• whet: 

comf 
(3) The Dire. 
Defense, the 
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committees i 
report origin 
accompaniec 
(4) A final ci, 
defense acqu 
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Under Sec -etary of 
defense c Pmrnittee 

1 precisely the same 
fly was submitted tc 
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Icision wit tin the De 
Lsition pro; ;ram beyc 
las submit ed to the 
under Pan graph 2 a 
report. 

ition pe:for 
I test an ev 
1 are eff :cti 
reportiind 

)efense or.• 
. Each such 
form aal w 
the Sec eta 
s the Se:ret 
partmen: of 
rid low-: ate 
;ecretani of 
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ned were adequate; and 
iluation confirm that the item or 
e and suitable for combat? 
:r paragraph (2) to the Secretary of 
kcquisition and Technology, and the 
report shall be submitted to those 
th precisely the same content as the 
-y and Under Secretary and shall be 
try may wish to make on the report. 
Defense to proceed with a major 
production may not be made until 
Defense the report with respect to 
essional defense committees have 

The DOT&E has a r )1e in the low Rate nitial Pr bdu :tion determination per U.S. Code Title 10, 
Section 2400 (as rel< vant to thi; study) tc advise on ' low-rate initial production with respect to a 
new system is pro& 2tion of till: system i the Minim un quantity necessary to provide 
production-configur :d or repre Lentativelrticles fi  r o )erational tests pursuant to section 2399 of 
this title." 

According to the Fe,  Leral Acqu sition Str :amlining A :t of 1994 Conference Report: 

The House T.< cedes witl an amen< .ment th it ould make clear that the Director 
would be res )onsible fcr monitor ng and !evil wing the live fire testing activities 
of the Depar ment, including the )epartm ; responsibilities under 10 U.S.C. 
2366. The cc nferees int :nd that ti e Direct Dr j repare the report required by 10 
U.S.C. 2366,  d). The co iferees nc .e that tt e n sponsibility of the Director to 
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include live fire testing activities in the annual report does not replace other 
statutory reporting requirements concerning live fire testing. The conferees direct 
the Secretary of Defense to review all applicable reporting requirements, and to 
advise the congressional defense committees, not later than March 1995, as to 
whether any statutory reporting requirements should be consolidated. 

In 1995, the DOT&E assumed the mission for live fire test and evaluation for the SecDef in 
accordance with U.S.0 Title 10, Section 2366, which requires: 

(a) Requirements. - (1) The Secretary of Defense shall provide that - 
(A) a covered system may not proceed beyond low-rate initial production until 

realistic survivability testing of the system is completed in accordance with this section 
and the report required by subsection (d) with respect to that testing is submitted in 
accordance with that subsection; and 

(B) a major munition program or a missile program may not proceed beyond low-
rate initial production until realistic lethality testing of the program is completed in 
accordance with this section and the report required by subsection (d) with respect to that 
testing is submitted in accordance with that subsection. 

(2) The Secretary of Defense shall provide that a covered product improvement 
program may not proceed beyond low-rate initial production until - 

(A) in the case of a product improvement to a covered system, realistic 
survivability testing is completed in accordance with this section; and 

(B) in the case of a product improvement to a major munitions program or a 
missile program, realistic lethality testing is completed in accordance with this section. 

(b) Test Guidelines. - (1) Survivability and lethality tests required under subsection (a) 
shall be carried out sufficiently early in the development phase of the system or program 
(including a covered product improvement program) to allow any design deficiency 
demonstrated by the testing to be corrected in the design of the system, munition, or 
missile (or in the product modification or upgrade to the system, munition, or missile) 
before proceeding beyond low-rate initial production. 

(2) The costs of all tests required under that subsection shall be paid from funds 
available for the system being tested. 

(c) Waiver Authority. - (1) The Secretary of Defense may waive the application of the 
survivability and lethality tests of this section to a covered system, munitions program, 
missile program, or covered product improvement program if the Secretary, before the 
system or program enters engineering and manufacturing development, certifies to 
Congress that live-fire testing of such system or program would be unreasonably 
expensive and impractical. 

(2) In the case of a covered system (or covered product improvement program for a 
covered system), the Secretary may waive the application of the survivability and 
lethality tests of this section to such system or program and instead allow testing of the 
system or program in combat by firing munitions likely to be encountered in combat at 
components, subsystems, and subassemblies, together with performing design analyses, 
modeling and simulation, and analysis of combat data. Such alternative testing may not 
be carried out in the case of any covered system (or covered product improvement 

ts 
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TABLE 1 
Responsibilities of Director for Operational Test and Evaluation 

(DoDD 5141.2) 

1.Prescribe policies and procedures for the conduct of OT&E within the Department of 
Defense. 

2. Provide advice and make recommendations to the Secretary of Defense, and issue 
guidance to and consult with the heads of the DoD Components with respect to OT&E in 
the Department of Defense in general, and with respect to specific OT&E to be 
conducted in connection with a major defense acquisition program. 

3. Designate selected special interest weapons, equipment, or munitions as major defense 
acquisition programs, as the Director, OT&E considers appropriate to carry out reference 
(a) and the responsibilities, functions, and authorities assigned to the Director, OT&E 
under this Directive. Such a designation applies exclusively to the implementation of 
reference (a) and this Directive, and does not extend to other purposes for which the term 
may be used outside of this context. 

4. Develop systems and standards for the administration and management of approved 
OT&E plans for major defense acquisition programs. 

5. Monitor and review all OT&E in the Department of Defense to ensure adherence to 
approved policies and standards. 

6. Coordinate operational testing conducted jointly by more than one DoD Component. 

7. Coordinate Joint Operational Test and Evaluation (JOT&E) programs to obtain 
information pertinent to operational doctrine, tactics, and procedures. 

8. Initiate plans, programs, actions, and taskings to ensure that OT&E for major defense 
acquisition programs is designed to evaluate the operational effectiveness and suitability 
of U.S. military weapon systems. 

9. Review and make recommendations to the Secretary of Defense on all budgetary and 
financial matters relating to OT&E, including operational test facilities and equipment. 

10.Review and report to the Secretary of Defense on the adequacy of operational test 
planning, priorities, support resources, execution, evaluation, and reporting for major 
defense acquisition programs while avoiding unnecessary duplication. 

11.Promote coordination, cooperation, and mutual understanding within the Department 
of Defense and between the Department of Defense and other federal agencies, state, 
local, and foreign governments, and the civilian community with regard to OT&E 
matters. 

12.Serve on boards, committees, and other groups pertaining to assigned OT&E, and 
represent the Secretary of Defense on OT&E matters outside the Department of Defense. 

13.Execute such other related responsibilities as the Secretary of Defense may prescribe.  
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TAB 
nctions of the Direc Dr for 0 oen tional Test and Evaluation 

IDoDD  5141.2) 
The Directoi , OT&E, s iall carry out the resp )nsibilities described above, for all aspects 
of OT&E, tc include th followir g functions: 

1.OT&E pt.( 'grams of the DoD C ompone its, to include their operational test facilities 
and resouret s arid the coordinatit n of Mil itar / Service OT&E activities. 

2. JOT&E p ograms an Joint M litary Sirvi e operational testing. 

3. Analysis 4 ,f OT&E n:sults on 11 major clef nse acquisition programs. 

4. Review o budget su omissions to deter nin the adequacy of OT&E funding. 

5. Approval of OT&E ections a the Do)) T st and Evaluation Master Plan (TEMP) for 
major defen. e acquisition progra ns. 

6. Review o new major system t equirem ent documents, system concept papers, 
decision coc rdinating capers and if appropri Lte, integrated program summaries for 
OT&E imp! cations 

7. Enhancen tent of ope -ational te ;t realist n. 

8. Developn ent and ad rninistrati )ri of an OT 3r.E database. 

3. DoD 01 &E Polio 

DoDD 5000.1 estab .ished the 1 allowing DoD poi icy 

Test and evz luation prc grams sh; 11 be stn wit: red to provide essential information 
to decision-i -miters, assess attaini lent of tech iical performance parameters, and 
determine w -tether systems are os  crationilly effective, suitable, and survivable 
for intended use. Each Military Itepartmcnt hall establish an independent 
operational est and evz luation ac ivity, rt pot ing directly to the Service Chief, to 
plan and cor duct opera:ional test;, report res1 Its, and provide evaluations of 
effectivenes and suitahlity. 



4. DoD OT&E Mandatory Procedures 

The DoD has established mandatory procedures for all DoD components in DoD 5000.2-R. The 
DOT&E monitors and ensures compliance with these procedures and performs actions as 
required for MDAPs and MAIS acquisition programs. The following excerpts from DoD 5000.2-
R indicate the scope of effort that must be performed by his office: 

3.4.5 Operational Test and Evaluation 
Operational test and evaluation (OT&E) programs shall be structured to determine the 
operational effectiveness and suitability of a system under realistic conditions (e.g., 
combat) and to determine if the minimum acceptable operational performance 
requirements as specified in the ORD have been satisfied. The following procedures are 
mandatory: 
1. Threat or threat representative forces, targets, and threat countermeasures, validated 

in coordination with DTA, shall be used. 
2. Typical users shall operate and maintain the system or item under conditions 

simulating combat stress and peacetime conditions. 
3. The independent operational test activities shall use production or production 

representative articles for the dedicated phase of OT&E that supports the full-rate 
production decision, or for ACAT IA or other acquisition programs, the deployment 
decision. The use of modeling and simulation shall be considered during test 
planning. Whenever possible, an operational assessment shall draw upon test results 
with the actual system, or subsystem, or key components thereof, or with 
operationally meaningful surrogates. When actual testing is not possible to support 

41) an operational assessment, such assessments may rely upon computer modeling, 
simulations (preferably with real operators in the loop), or an analysis of information 
contained in key program documents. However, as a condition for proceeding 
beyond LRIP, initial operational test and evaluation shall not comprise an operational 
assessment based exclusively on computer modeling; simulation; or, an analysis of 
system requirements, engineering proposals, design specifications, or any other 
information contained in program documents (10 USC2399). The extent of modeling 
and simulation usage in conjunction with operational and test evaluation shall be 
explained in the Test and Evaluation Master Plan. 

4. All hardware and software alterations that materially change system performance 
(operational effectiveness and suitability) shall be adequately tested and evaluated. 
This includes system upgrades as well as changes made to correct deficiencies 
identified during test and evaluation. 

5. Naval vessels, the major systems integral to ship construction, and military satellite 
programs typically have development and construction phases that extend over long 
periods of time and involve small procurement quantities. To facilitate evaluations 
and assessments of system performance (operational effectiveness and suitability), the 
independent operational test activity shall monitor or participate in all relevant testing 
and use these results to make operational assessments. 

6. Conduct an OT&E before full-rate production to evaluate operational effectiveness 
and suitability as required by 10 USC2399 for ACAT I and II programs. 

8. Operational Test Agencies shall participate early in program development to provide  
operational insights to the program office and to acquisition decisionmakers. 

8 



9. Operatic)t al testing ;aid evalut tion sha 1 bt 
training 2.  rid exercisi: activitie: to increase 
and to re t uce testini; costs. 

The Director Operatior al Test an I Evalut tiot 
(1) wsess the adequacy of OT&E tnd 

ogram dcc.sions, am 
(2) e,  aluate the operation. .1 effectiven 

st rvivability, as applic able, of ;yst 

structured to take maximum advantage of 
the realism and scope of operational testing 

shall: 
LFT&E conducted in support of acquisition 

:ss, operational suitability and 
:ms under OT&E oversight. 

Operationil Test and Evaluatio t Plans 

The DOT&E shall appr we, in wr ting, tilt ad :quacy of the OT&E plans (including 
project fundi ig) for all kCAT I a id ACNE' li M programs and other designated 
programs pri )r.  to the initiation of operatic nal testing. Plans for all operational 
assessments )f prograrr s on DOT &E's • ;ht list being conducted to support 
acquisition d :cisions su:h as LRI or rele ise )f funds for long lead shall be approved by 
DOT&E pric r to their e xecution. 

DoD Compo ients shall brief the I )OT&E on he concepts for the test and evaluation or 
assessment 1 20 days pr or to corn -nencem ent and submit the test plan to the DOT&E 60 
days prior to commenct ment. Ar y major rev sions to the operational test shall be 
reported to ti e DOT&E. Testing ;hall not pri ceed in accordance with the major revision 
until approvt d by the DOT&E. 

These test pl ms shall ir elude test objectiv:s, neasures of effectiveness, planned 
operational s :enarios, threat simu ation, rt sot. rces, test limitations, and methods of data 
gathering, re itiction, an1 analysis The pl inn :d test events shall be described in 
sufficient dei all to perrr it an asse: sment o or :rational realism. 

3.4.7 -- Use if System -2ontracte rs in Su ppo ort of Operational Test and Evaluation 

The use of s! stem corm actors in upport Cf th OT&E conducted to support a decision to 
proceed bey nd low-rate initial pi oductiott is .estricted by 10 USC2399. In ACAT I and 
H programs, :ontracton may part cipate oily .o the extent that is planned for them to be 
involved in t le operation, maintei ance, ax d o her support of the system being tested 
when it is de iloyed in combat. 

A contractor that has participated (or is pa tic pating) in the development, production, or 
testing of a s /stem for 2 DoD Cot wonent (or 'or another contractor of the DoD) may not 
be involved iii any way in the estt blistune it o 7criteria for data collection, performance 
assessment, or evaluatit n activitit s for the op, rational test and evaluation. These 
limitations d ) not apply to a conti actor flu t h s participated in such development 
production o testing so ely in tes ing for tie I:deral government. 

9 



3.4.9. -- Live Fire Test and Evaluation* 
*Not applicable to ACAT IA programs. 

Live Fire Test and Evaluation (LFT&E), as that term is defined in 10 USC2366 must be 
conducted on a covered system, major munition program, missile program, or product 
improvement to a covered system, major munition program, or missile program before it 
can proceed beyond low-rate initial production. A covered system is any vehicle, 
weapon platform, or conventional weapon system that includes features designed to 
provide some degree of protection to users in combat and that is an ACAT I or II 
program. Depending upon its intended use, a commercial or non-developmental item 
may be a covered system, or a part of a covered system. 

Survivability testing shall begin at the component, subsystem, and subassembly level, 
culminating with tests of the complete covered system or program, or covered product 
improvement, configured for combat. A covered system, major munitions, a missile 
program, or a product improvement to a covered system, major munitions, or missile 
program may not proceed beyond low-rate initial production until realistic survivability 
or lethality testing is completed and the report required by statute is submitted to the 
prescribed congressional committees (10 USC2366). Such testing shall be conducted 
sufficiently early in the development phase of the system or program (including a 
covered product improvement program) to allow any design deficiency demonstrated by 
the testing to be corrected in the design of the system, program, or product improvement 
before proceeding beyond low-rate initial production. For Commercial and Non-
Developmental Items that are covered systems, the Under Secretary of Defense 
(Acquisition & Technology) shall identify equivalent events for the items that will allow 
the requirements of statute and this Regulation to be met. 

As delegated by the Secretary of Defense, the USD(A&T), for ACAT ID programs, or 
the CAE, for less than ACAT ID programs, may waive the requirement for realistic 
survivability (i.e., full-up, system-level tests) and lethality tests if the USD(A&T) or the 
CAE, before the system or program enters engineering and manufacturing development, 
certifies to Congress that live fire testing of such system or program would be 
unseasonably expensive and impractical. Alternatively, in the case of a covered system 
(or covered product improvement program for a covered system), the USD(A&T) or the 
CAE may waive the application of the required survivability and lethality tests and 
instead allow testing of a system or program by firing munitions likely to be encountered 
in combat at components, subsystems, and subassemblies, together with performing 
design analyses, modeling and simulation, and analysis of combat data in lieu of testing 
the complete system configured for combat. The strategy for such alternative testing 
shall be included within the waiver request, jointly reviewed by DOT&E and DTSE&E, 
and approved by DOT&E. Such alternative testing may not be carried out unless the 
USD(A&T) or the CAE certifies to Congress, before the system or program enters 
engineering and manufacturing development, that the survivability and lethality testing of 
such system or program otherwise required would be unreasonably expensive and 
impracticable. 
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In either ca! e, the USL.(A&T) o) the CA stall include, with any such certification, the 
DOT&E-ap roved alternative st ategy e.) pla ning how the USD(A&T) or the CAE plans 
to evaluate he surviva)ility or le thality cf th system or program and assessing possible 
alternatives to realistic survivabi ity and eth tlity testing of the system or program. 
Waiver of tie requiren tent for re ilistic st. rvi.  ability testing does not remove the 
requirement for survivibility tes ing of cm t onents, subsystems, and subassemblies. 

Waivers anc. the use ol altematil e survivibil 
the TEMP f )t-  the covered syster 1, progrim, 
CAE certifi :ations anc reports rt quired t nde 
Congress th -ough the DOT&E aid the USD 

3.4.11 -- T€ it and Evduation r taster Plan  

ty and lethality testing shall be addressed in 
)r covered product improvement program. 
r 10 USC2366(c) shall be submitted to 
A&T). 

Plan (TI:M1 ) shall focus on the overall structure, major 
:st and e nit ation program that is consistent with the 

suff cie it detail to ensure the timely availability of 
;ources I eqt ired to support the test and evaluation 

ATIaniA 
30T&E or 
JSC239); 
)T&E a id t 
nated pr Dgr 
r integrated 
tquirem tnu 

The Test an 
elements, ai 
acquisition 
both existin 
program. 

A TEMP sh 
1. b 
pros 
eval 
2. b 

pro€ 
3. p 
sche 
eval  

1 Evaluation Master 
d objectiv :s of the t 
.trategy. II shall incl 
; and plant ted test re 

prepared for all A( 
rams designated for 
iation cvei sight (10 
t approvec by the 1) 
rams and ther desis 
-ovide a road map fc 
Jules, and resource' 
iation pros ram.  

:AT IA programs and other acquisition . 
)ffice of the Secretary of Defense test and 

ie DTSE&E for all ACAT I and ACAT JAM 
.ms; and, 
;imulation, test, and evaluation plans, 
necessary to accomplish the test and 
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SECTION C 
Staffing Analysis 

1. DOT&E Staffing Survey 

A survey distributed to all weapon system program action officers in the Office of the Director, 
Operational Test and Evaluation asked for all man-hours consumed in FY98 in support of the 
Test and Evaluation Oversight List of programs. We realized that emphasis on OT&E events 
can vary greatly for the various acquisition programs from year to year and that some programs 
may have no activity whatsoever for a given year. However, the activities and man-hours 
consumed for acquisition programs in FY98 should be representative when viewed in the 
aggregate. Likewise, personnel and acquisition program changes that occur throughout a given 
year will tend to average out. 

The action officers were also asked to provide their assessment of how many additional man-
hours per acquisition program should have been worked to perform the functions to their fullest 
if applicable. Shortfalls in both in-house and contractor support man-hours were noted among 
many of the action officers. The data inputs were then validated by the DOT&E Deputy 
Directors. 

The data from the survey are summarized in Appendix B. Results and observations from this 
survey follow. 

1. Thirty DOT&E individuals (action officers) reported to have expended time on acquisition 
programs and other DOT&E functions during FY1998. The number of man-years expended 
during this period by these action officers was 37.5 (where 1,760 hours equals 1 man-year — 
251 maximum number of federal work days minus an average of 31 unavailable work days 
per year for combined annual, sick, training, and administrative leave). Temporary personnel 
such as Rotational Training Assignment personnel (RTAs) are not counted as action officers 
nor in this expenditure. During FY 1998, 29 billets in DOT&E (GM 15s, 0-6s, and 0-5s) 
were authorized as dedicated action officers, and a personnel reassignment among the 
military during this period accounted for the 30 action officers reporting. 

2. An action officer commented that assignment to several acquisition programs, especially if 
they are diverse in operational requirements or technical content, can dilute one's attention to 
some of the details needed to do an effective job in all. (It is noted that contractor support 
can alert the DOT&E action officers to any details required for any of his tasks over a wide 
variety of programs.) 

3. Contractor effort expended during FY98 supporting specific programs on the OSD T&E 
Oversight List was 75.9 man-years (where 1,810 hours equal one IDA man-year). Contractor 
supervisory and efforts supporting special studies that cut across several programs on the 
OS D T&E Oversight List were not reported. 

4. Many of the action officers felt there was a shortfall in government or contractor man-hours 
for fulfilling their responsibilities for each of their assigned acquisition programs. These 
action officers identified a combined shortfall of 33.1 man-years for government in-house 
and contractor personnel. 

• 
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2. DOT&I Staffing ' 'rends 

Overall, manning of DOT&E I as been d clining sin; e 1990, as seen in Figure 1. Three more 
billets are schedulec to be lost in FY99, wo of w,hic: I are action officers. Many of these billets 
are not direct action officer pei sonnet fo. workin ;a uisition programs, but perform overhead 
functions, supervisi n, resourc .ts and adi iinistrat on ;upport. 

Authorized Billets 1989 1)90 1991 199: 1993 1994 1995 1996 1997 1998 1999 
EX Level IV 1 1 1 1 l 1 1 1 1 1 , 1 
Senior Executive 
Service: SES 

4 4 3 3 .: 3 4 4 4 4 4 

, 
Scientific Advisor: 
ST-1303 

1 1 1 1 1 1 1 1 1 1 1 

Military: Rank 06 10 1) 11 12 12 13 11 12 T 12 12 12 
Military: Rank 05 2 2 1 1 1 1 2 2 2 2 2 
GM-15 16 ii 14 14 15 14 18 15 _.‘ 15 15 12 
GM-14 

       

1 1 

 

1 
Administrative and 
Support (GS Civ.) 

14 14 15 12 11 10 10 10 9 9 8 

Action Officers 
(bold): Sub-total 

28 23 26 27 : 8 28 31 30 30 29 27 

TOTAL (all 
DOT&E) 

48 43 46 44 ' 4 43 47 46 45 44 41 

NOTE: The Live-Fi -e Test am Evaluati n (LFT4E) mission was transferred into DOT&E in 
1995 with a few bil ets. 

FIGURE 1 
DOT&E ;TAFFENIG DVER TIME 

1n-house DOT&E a :tion officer staffing has beer fai -ly constant (Figure I), while the number of 
acquisition program on the ialD T&E ( lversigh Li. t has been slightly increasing over the same 
period of time. In 1)95, the 1i e fire test and eva uat on mission was transferred into DOT&E 
bringing with it son e LFr&E )nly prop ams to t ()SD T&E Oversight List. This trend is 
depicted in Figure 2 as the nun iber of aciiuisition prc grams on the OSD T&E Oversight List 
since 1986. There ,ere 205 acquisition irogram; or the OSD T&E Oversight List in FY98, so 
the number of prow arns can be expected to be ov er '; DO per year. 

2. Contrac :or Staffing Trends 

The number of man hours to b! expende 1 by the FF1 DC contractor was regulated by a ceiling or 
the amount of fundi ig provided within h s contran(s i. Providing more dollars into the contract 
tasks could have ac c ommodatei the cow :actor st art ails identified in the DOT&E Action 
Officer survey. 

1.; 
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100 
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FIGURE 2 

Programs Requiring DOT&E 
Oversight 

NOTE: LFT&E programs added in 1995. 

Appendix C identifies the FY98 contract support tasks performed for the Office of the Director, 
Operational Test and Evaluation by the Institute for Defense Analyses (IDA), a Federally Funded 
Research and Development Center (FFRDC). 
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3ECTIOP D 
DO T&E 1Vo]kload 

While this study prillarily illustrates woi kload is: uet using data on man-years expended, both 
quantity and quality are import int issues DOT& E i5 responsible for a large number of programs 
in an evaluative role which is :een as inc reasingl y in 'portant for decisionmakers both inside and 
outside the DoD. TI is role is f ir beyond the "ow rsi ht" role of most OSD organizations. For 
DOT&E to play a kt y role in tic OT&E )rocess ;ind the acquisition process, it is imperative that 
staffing issues be ad tressed. 

1. Tasks Pi rformed DOT81 E 

For the primary resr onsibilitie, functior s, and rc les -equired by DoD directives and mandatory 
procedures (Section B) the DO T&E actit n office •s, upported by contractors, are required to 
perform the tasks in Table 3 as a minim.: rn for ea:hi rogram listed on the OSD T&E Oversight 
List. These tasks ar primarily in suppoi t of theii ov :r-arching function of performing systems 
assessments of weal on system;' effectiv :ness, st ital ility, vulnerability, and lethality. The 
metrics in Table 3 n flea the ti -ne and fn .quency for mhich these tasks are to be completed by the 
action officers and c ntractor support. 

We did not assess ti 
the tasks had to be a 
acquisition program 
only a few program 
sister program. No 
during this period; 
been performed. Bt 
be expended. And t 
true for FY98 for th 
Inspector General v. 
operational testing.' 
reporting (which im 
existing govemmen  

e degree tc which th 
:complishi :d during 
; on the 0!;D T&E 
, and sorrli of these 
inalysis w;Ls perforn 
owever, ot e has to a 
t for numerous prog 
tis further verifies ti 
MDAP a id other p 

ent on to n:commeni 
While monitoring 

Ales asses:ing) all C 
and contr., ictor staff 

metric: in 
he peric d. 
iversigh Li: 
Yecause he 
ed to de .ern 
isume ti at t 
ams, du re 
at the D )D-
-ograms on 
that tit( LX 

11 OT&li in 
T&E wculd 
ng is c1( art:  

Fable 3 were achieved, nor how many of 
:le survey data showed, that out of 205 
t, no action officer time was expended on 
ime expended was included on a related 
Line the level of activity in these programs 
tat some level of oversight should have 
ias a reported need for additional effort to 
IG's finding of inadequate staffing was also 
he OSD T&E Oversight List. The DoD 
IT&E "monitor, review, and report all DoD 
the DoD by DOT&E is required by law, 
extend the Director's responsibilities, and 
inadequate for this purpose. 



TABLE 3 
DOT&E Acquisition Program Tasks with Metrics 

Task Description Metric 
Analysis of Alternatives Review for information, compare with 

COls and mission 
Within 1 week of receipt 

Annual Report Review Service reports, test data, conduct 
analysis. evaluate results, draft report input 

Submitted to Congress NLT 
President's Budget 

Audits: GAO and IC Attend meetings, assemble and provide 
requested information, review draft and 
final reports, draft response 

Within 30 days 

B-LRIP Report Assemble test data, conduct data analysis 
and evaluation, draft report, coordinate 
report through internal and external 
review, complete ant deliver report. 

Submitted 135 days after 
Completion of test 

Congressional Data Sheets Review for accuracy, provide corrunents to 
Services 

Completed within 2 working days 

Congressional Actions Research the action, develop the response. 
coordinate response through internal and 
external review 

Within 48 hours for inquiries, or 
per date specified for reports 

, 
Contract Award Reports Advise on award of weapon system 

development or production contracts 
Within I week of announcement 
in CBD 

Central Test and Evaluation Participate in CTEIP program proposal and 
execution reviews, advise 

Per schedule 
Investment Program (CTEIP) 
Crossbow Participate in program reviews, advise Per schedule 
Data Automation 
Standardization 

Execute program to develop data standards 
for archiving test data 

Per program milestones 

Database Inputs to maintain 
E 

Within 7 days of event 
Defense Acquisition Executive 
Summary 

Review for comments, input OT&E 
assessments, brief Director for review 
meetings 

Quarterly for some programs, 
annually for others 

DOT&E Budget Prepare, submit, and follow-up Per PPBS schedule 
Educationaraining Participate in DAWIA and DTEPI 

meetings, advise 
Per schedule 

Foreign Comparative Test 
Program 

Review, assess, and advise Within 2 weeks of availability of 
test data , 

Independent Test Concepts Review mission, requirements, A0As, 
threat and concept of operation documents, 
identify test issues and data requirements, 
outline required operations and events, 
draft concept document 

Within 2 weeks of request 

IPTs, TPWGs, Program 
Reviews 

Identify potential discussion items, 
perform research, attend meeting, provide 
trip report, perform follow-up actions 

Per schedule 

J 
Joint Live Fire Manage and execute Per schedule 
JT&E Evaluate candidate programs; review, 

assess, and advise on test plan; and review 
and assess report for approval 

Annually 

JT&E Test Plan Approval Review, assess, and advise Within 2 weeks of receipt 
JT&E Report _ Review, assess, and advise Within 2 weeks of receipt 
Live Fire Test Plan Review and assess for approval 30 days prior to test initiation 
Live Fire Test Report Produce Prior to MS III 
Live Fire Test and Trials Execute Per schedule 
LRIP Test Articles Identify or verify number needed Within POM lead-time 
Mission Needs Statement 
(MNS) 

Review for information Within 1 week of receipt 
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Task Descri Aim Metric 

Modeling and Simulati an I .esear:h to denufy al pro rate models. 
characterize nodel strt ngt1 s and 
N ie a k ne sses, review Vv&I adequacy. 
c etermine lu w models will be used, run 
r fodels, revi w modeling r suits 

Per schedule 

MRTFB annual review iatend, parti :ipate, and syr thesize 
i tformation Or Annua Ret ort; advise 

Draft to be completed within 2 
weeks of post-MRTFB back-wash 
with the Director 

Office Automation Prc ?ram I repare for s pproval b / Di ector Prepared annually within 
suspense window 

Operational field asses .ments Develop req lirements and iperational 
i :sues, ident fy exercis: op iortunities, 
I erforrn sim dation stu dies and exercise 
c esign. atten I. analyze date, produce 
r !port 

Completed within 6 months of 
formal request 

Operational Requiremt nts 
Document (ORD) 

I ;eview for ;ompleter ass t ) support 
: tission, pre ,are comn menu as needed, 
i ientify area ; requirini tes; .ng 

Completed within I week of 
receipt 

OT&E Policy and Prot edures Identify poll :y voids o - prc blems. draft 
r ew or revis d policiet , co duct internal 
i nd external :oordinat on, romulgate 
t trough gm Jpriate fo -um. 

As needed 

Operational Test Plan I leview draf test plant. de. elop 
c ornments, n :gotiate p an r :visions, 
coordinate it ternal pla i api royal 

Completed for signature within 

30 days 

Operational Test Read ness 
Review 

1'articipate a id represe it th : Director Per schedule of Program Manager 

Operational Test Repo t 
(OTA generated) 

I:eview for c ata analysis at d evaluation 
r tethodolog: , identify area to be 
itcorporated into DOT &E issessments, 
i titiate inqui -ies to resolve luestions 

Within 45 days of completion of 
test 

Ra• id Enhancement Pt )ject Oversee pro; ram exec ttior Assets available when required 

Selected Threat Assess tient I .eview to id :nay test sect ario threats, 
contact threa agencies for 
c uestions/ch 7iticatiom , an tnge for threat 
a gency persc nnel to re /icw test scenarios 
and replicati .n on site 

Within five working days of 
receipt 

Special Project Monitor and assess (sp:ciai security) Within 45 days of completion of 

event 
T&E Master Plan (TEI IP) Compare dra Tt test stru:turt to mission 

reed, requirt ments, thr eats Ind 
i idependent est conce it; lc entity 
1, ,eakncsses; tnd negot ate riprovements 
a; necessary coordinate int :rnal review 
aid approval 

Within 30 days of receipt 

T&E Process Studies Suppott stud 'board m :mb rs (e.g., DSB) Per schedule 

Test Scoring/Failure R view F artscipate it review rn eetii gs, provide 
c Drnments, i( entity sitt atio is for different 
s :oring/failu e assessrr ent 

Per schedule 
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2. Expandin DOT&E Workload 

In the upcoming years, there will be further challenges to maintain the integrity of purpose of the 
DOT&E and to fulfill its obligations in an environment of streamlining and downsizing 
throughout the DoD. DOT&E is not able to adequately cover all of the programs on the OSD 
T&E Oversight List with existing staffing today. Moreover, DOT&E is to lose three billets 
during the OSD drawdown during FY99. 

DOT&E is faced with an even greater challenge: how to implement the new initiatives imposed 
by the Secretary of Defense (SecDef). These initiatives will require additional and more 
intensive activities by DOT&E action officers and contractor personnel. According to 
"Secretary of Defense Report to Congress: Actions to Accelerate the Movement to the New 
Workforce Vision" dated April I, 1998: 

Test and evaluation are essential to the development of high-performing weapon 
systems. I have outlined five themes to reform and improve the test and 
evaluation process and better support streamlined acquisition. These themes are: 

(I) Early tester involvement, especially the operational tester, in the development 
of a system to identify potential problems early so that they can be addressed as 
the system is being designed. 
(2) Combining development test (DT) and operational test (OT) activities to 
enable more efficient use of test resources. 
(3) Combining testing with training or field operations to reduce the cost of 
testing as well as improve its realism. 
(4) The use of modeling and simulation (M&S) to support resolution of test 
issues. 
(5) Greater participation in the ACTD process by test personnel and organizations 
to assist ACTD planning and evaluation and to support ACT'D transitions to 
acquisition at advanced milestones. 

To implement the SecDer s themes, the DOT&E, in December 1998, directed his action officers 
and contractor support personnel to do the following: 

• Begin participation in acquisition programs well before Milestone III, preferably in 
Milestone 0. 

• Encourage OTAs to get involved in programs no later than Milestone I, in addition to 
their increasing number of smaller programs. 

• Initiate and participate in test planning meetings. 
• Participate in all test events, including visiting factories in early stages of prototypes. 
• Act as an "early warning system" for acquisition, users, and design decisions. 
• Become involved in requirements and analyses of alternatives (A0As). 
• Determine causality as part of learning (implying greater test design, instrumentation, 

and analysis requirements during OT&E events). 
• Identify opportunities for getting insights from activities other than test events, such 

as computer exercises, digitization exercises, and ground tests during developmental 
test and evaluation events. 
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In the Senate Appropriations Committee Report for FY99, "weapons system testing" is required 
to be added to the Government Performance and Results Act Performance Plan for FY00. The 
DOT&E is responsible for tracking all OT&E events under OSD oversight (not just those on the 
OSD T&E Oversight List) and to report the percentage of successful ones. The DOT&E action 
officers will not only be responsible for working to improve this percentage each year, additional 
workload will be required for each to identify all future OT&E events, to assess whether the 
events were "successful" when completed, and to input the this information into a database. 

20 



iECTI OP E 
Opti ms an I A nalysis 

I. Options 

Obviously, the work 
personnel will incre; 
findings of the DoD 
scheduled decrease i 
Options that the DO 

• Increase the 
drawdown ir 
(two action 
FY99. 

oad of boti the DO' 
se if DoD is to acco 
IG still aply and w 
n DOT&E billets, at 
f&E can c )nsider at 

number of DOTild 
itiatives, ti is is an "i 
fficers dire ctly supp  

'&E action 
nplish the ii 
11 contir ue . 
d current sh 

: in-house I 
phill ba tie. 
)rting pr 3gr 

)fficers and their contractor support 
itiatives described in Section D. The 
nto the foreseeable future due to the 
)rtfalls in available contractor man-years. 

illets. Given current acquisition workforce 
' DOT&E is scheduled to lose three billets 
ins on the OSD T&E Oversight List) in 

• Rescope am 
Evaluation. 
Operational ' 
responsibilit 
responsibilit 

redefine .he respo 
Congress las define 
-est and E-aluation 
es). Congi essional ; 
es.  

isibilitli s o 
d the re pot 
and Dol) di 
ction, at a n  

• the Director, Operational Test and 
sibilities of the office of the Director, 
-ectives have reiterated these 
inimum, would be required to reduce these 

• Prioritize al 
the survey 
action office 
T&E Oversi: 
programs th; 
to assess and 
seeks to exp; 
reported onl: 
Performance 
OT&E event 
prevailing fc  

d focus resources o 
ta indicate; that the 
s on the mast critica 
;ht List includes Ma; 
t are consi iered spei 
report on .d1 MDAE 
nd the repi)rting rest 
by OTAs currently; 

and Resul; s Act Per 
for all programs or 

-ces limit t e usefult  

n highe p 
DOT&E is ; 
prograins 

Defei se 
ial inter :st. 
s, and tc rric 
,onsibili y t( 
. The P, n-fo 
'ormanc, : PI 
the OS]) T. 
ess of tlis  

iority acquisition programs. Analysis of 
lready prioritizing attention of the DOT&E 
n the OSD T&E Oversight List. The OSD 
kcquisition Programs (MDAPs), and other 
The DOT&E is currently required by law 
nitor all OT&E in the DoD. The DoD-IG 
all ACAT categories (includes those 

-mance Indicator in the Government 
in for Fiscal Year 2000 requires tracking 
k.E Oversight List. These counter-

 

ption. 

• Restrict acti 
inherently g 
personnel ft 
performed, a 
have been pc 
contractor su 
preferred). 
personnel Or 
contractors s 
dependence ,  

vities of governmer 
3vernmen : functior 
r the rem:lining fin 
Id an assessment by 
rformed b3 govema 
pport man:rear per e. 
ome of these tasks s 
herently g( ivemmen 
nnewhat, but still m 
in contract m-  person]  

t in-hot se iersonnel only to those functions that are 
s and ir ere Ise dependence on contractor support 
ctions. Tat le 4 identifies FY98 tasks that were to be 
DOT&I m nagement of how much of each should 
ent acne n o 'ricers vice contractor support services (1.1 
ch gove rim ent action officer manyear would have been 
lould only t performed by government action officer 
functio is). Others can be supported by F1-RDC 

ist have go % ernment personnel involvement. Increased 
el to pe for n these tasks is not desirable. 

• Establish ar 
of responsib  

rangemen s and pr, 
ilities among the 0'  

)cedure; th it will increase support for and sharing 
['As. TI e 0 fAs have all reported significant increases 

2 



in workload over the next five years, and no additional manpower has been identified for 
them to accommodate it. Furthermore, no direct chain of command exists between the 
OTAs and DOT&E. Therefore, while some changes in reporting by the OTAs or more 
reliance on the OTA analysis might help improve the workload burden in DOT&E, it is 
unlikely to be significant enough to make much difference as long as the DoD directed 
responsibilities of the Director, Operational Test and Evaluation remain as written. 

TABLE 4 
DOT&E Tasks per Recommended Performers 

Minimum percentage of DOT&E tasks that should be performed by government action officer 
personnel (GO) and percentages of those that can be performed by FFRDC contractors (CO). 

Task Description GO CO 
Analysis of Alternatives Review for information, compare with COls and 

mission 
20 80 

Annual Report Review Service reports, test data, conduct analysts, 
evaluate results, draft report input 

30 70 

Audits: GAO, 1G Attend meetings, assemble and provide requested 
information, review draft and final reports, draft 
response 

60 40 

B-LRIP Report Assemble test data, conduct data analysis and 
evaluation, draft report, coordinate report through 
internal and external review, complete ant deliver 
report. 

40 60 

, 
Congressional Data 
Sheets 

Review for accuracy, provide comments to Services 50 50 

Congressional actions Research the action, develop the response, 
coordinate response through internal and external 
review 

80 20 

Contract Award Reports Advise on award of weapon system development or 
production contracts 

100 0 

Central Test and 
Evaluation Investment 
Program (CTE1P) 

Participate in CTEIP program proposal and 
execution reviews 

25 75 

Crossbow Participate in program reviews 100 0 
Data Automation 
Standardization 

Execute program to develop data standards for 
archiving test data 

10 90 

Database Inputs to maintain 100 0 
Defense Acquisition 
Executive Summary_ 

Review for comments, input OT&E assessment, 
brief Director for review meetings 

25 75 

DOT&E Budget Prepare, submit, and follow-up 100 0 
Education/Training Participate in DAWIA and DTEPI meetings 100 0 — 
Foreign Comparative Test 

, Program 
Review, assess, and advise 100 0 

Independent Test 
Concepts 

Review mission, requirements, A0As, threat and 
concept of operation documents, identify test issues 

• and data requirements, outline required operations 
and events, draft conccpt document 

20 80 

IPTs, TPWGs, Program 
Reviews 

Identify potential discussion items, perform 
research, attend meeting. provide trip report, 
perform follow-up actions 

30 70 

(ID 

• 
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Task , Descript ion GO 
_ 

CO 
Joint Live Fire : Plan, n anage, exec ute progr; m 20 

 

80 
JT&E : Evalua e candidate programs, rev ew, assess, and 

' advise in test plan and review at d assess report for 
approv il 

60 I 40 

Live Fire Test Plan Reviev and assess for apprcral 20 

 

80 
Live Fire Test Report Prepare report 20 

 

80 
LRIP Test Articles Ideal& • or verify r rmber net ded 60 

 

40 
Mission Needs Statemc it Reviev for inform .tion 
(MNS) 

40 

l 

60 

Modeling and Simulate in I Reseal ch to identi y appropi iatc node's, 
charact :rize model strengths and weaknesses, 
review VV&A ade limey, dei erm tie how models 
will be used, run n odds, rev ew nodding results 

30 

 

70 

Office Automation 
Pro: am 

Prepare for approv il by Dire :tor 10 

 

90 

Operational Field 
Assessments 

Develo p requireme nts and ol erat anal issues, 
identif: exercise o .portunitie S. pi rform simulation 
studies and exercis : design. ; tten I, analyze data, 

roduc : report 

20 

 

80 

Operational Requiremc us 
Document (ORD) 

Reviev for compi tteness to sup i ort mission, 
prepare comments is needed ide itify areas 
re uirilig testing 

40 

 

60 

OT&E Policy and 
Procedures 

Identif:. policy vol Is or prob ems draft new or 
revised policies, cc nduct internal and external 
coordir ation, prorr Agate thr nigt appropriate 
forums 

70 

 

30-

 

Operational Test Plan Reviev draft test p axis, deve op c oinments, 
negotiate plan reve ions, coo dim te internal plan 
approv d 

30 

 

70 

. 
Operational Test Particil.ate 
Readiness Review  

75 

 

25 

Operational Test Repot 
(OTA generated) 

Reviev for data an ilysis and evai ration 
methoc ology, iden ify areas • o be incorporated into 
DOT& -3 assessmei Cs. initiate inq eiries to resolve 
questio is 

30 

 

70 

Rapid Enhancement °verse : program e eecution 
Pro'ect 

90 

 

10 

Selected Threat 
Assessment 

Reviev to identify :est scena .io tl reats, contact 
threat a gencics for luestionsi:lari 'cations, arrange 
for thre it agency p Isonnel DI rev ew test scenarios 
and replication on ite 

30 

 

70 

S. cial Pro ect Monte- and assess (special s :cur ty) 60 

 

40 
T&E Master Plan (TEN P) Compa -e draft test aructure lo ret ;sion need, 

require nents, threE :s and ind :pen lent test concept; 
identif! weaknesse ;; and neg meat : improvements as 
necessE ry; coordin. te interna rev ew and approval 

30 

 

70 

T&E Process Studies Su .or study boar 1 member; (e.n  ., DSB) 50 

 

50 
Test Scoring/Failure 
Review 

Particii ate in rcvie v meeting;. pi wide comments, 
identif3 situations - or differe it sc iring/fadurc 
assessn .ent 

20 

 

80 

. 

 

I .esulting Ratio 1.0 

 

1.1 
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2. Analysis 

Unless more government billets become available, the DOT&E should try the following actions 
to get the most accomplishment out of his mission with the remaining action officers: 

• Restrict DOT&E Action Officer duties and travel only to those minimally inherent 
government actions (as determined from Table 4) and contract for all remaining 
activities. 

• Establish working procedures with the OTAs that will provide minimum overlap and 
complementary analysis and reporting. Advise OTAs and programs of any additional 
T&E requirements that DOT&E will require early so that the OTAs can collect and 
analyze the data. 

• There is no statutory requirement for DOT&E to report all DoD operational testing, 
and this DoD-IG initiative does impose additional workload. This addition was 
included in the DOT&E Annual Report for FY98 as recommended. The OTAs could 
supply information to the DOT&E for use in the annual reports for those programs 
not on the OSD T&E Oversight List if desired, but they should submit them in a 
publication-ready format. 

• Implement the SecDef and the DOT&E initiatives, such as combining DT&E and 
OT&E events, that can contribute to reducing T&E workload. Rely on data and 
analyses provided by all sources, rather than recreate. (Overall, these initiatives will 
have a tendency to require more DOT&E man-hours, government and contractor, but 
management should be able to minimize the DOT&E involvement.) 

• Get more effective and efficient usage of government (including Rotational Training 
Assignment) and contractor personnel by requiring formal training prior to or at the 
outset of their assignment. As a minimum, this training should include information 
on the test and evaluation process and the acquisition process. On-the-job training 
and learning-by-doing about the basics of these processes should be avoided. 

• Transfer to the Deputy for Resources and Administration as many action officer 
duties as possible that are not related to specific acquisition programs. 

3. Government/Contractor Mix 

The FY98 expenditure of 37.5 man-years of government and military action officer effort (out of 
29 authorized billets) and 75.9 man-years of contractor support was inadequate for performing 
the functions related to specific OSD T&E Oversight List programs—a shortfall of 33.1 man-
years of combined government and contractor man-years was estimated for the workload at that 
time. It is also noted that the 29 government action officers expended, on the average, over 23% 
more man-years than the accepted definition of a manyear (1760 man-hours), further suggesting 
a greater shortfall than reported. In FY99, DOT&E will lose two government action officer 
billets. All taken together, 146.5 man-years of combined government and contractor support 
personnel would have been required in FY 1998 to have adequately have performed the DOT&E 
mission from the 113.4 actually expended; i.e., a shortfall of 33.1 man-years. Table 4 suggests 
that the ideal in-house/contractor mix would be 1.1 contractors to each in-house action officer to 
each, or 69.8 in-house and 76.8 contractor man-years to perform the FY 98 workload. Moreover, 
even if this shortfall was addressed, it will not address the expanding workload identified in 
Section D. The actions of the analysis (Part 2 above) could contribute to alleviating some of the 
in-house workload requirements but at the expense of maintaining as good an in-house "smart 
buyer" capability. 
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The recommend; tion of the DoD Insi ector Gi:nei al for DOT&E to "report all DoD 
operational testir g" is clear y beyond existing leg slative requirements and resources. 
Delegation of the se responstbilities tc the 0T,ks i not practical or desirable; however, some 
arrangements ha ,e been made with tt e OTAs to ffset some of this workload in DOT&E. 
Compliance witt this recon mendatiot was ac con iplished in the FY98 DOT&E Annual 
Report. 

The functions an I the in:6a ives of th DOT& E a .e seen as essential to both getting effective 
and suitable wea ions into tlie hands c f warfig -iter ; as soon as possible and achieving DoD 
acquisition goals of reducing acquisit on prog -am costs and acquisition cycle time. 
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Test Re 3 orting Policy 

The DOT&E is to pro‘ ide the Sec •etary of Defense and Congress an unbiased 
insi ;ht into the operat onal ef ect veness and suitability of new systems and 
maj yr modifications to existing s) ;terns. Each year, the DOT&E issues his 
Atu ual Report to the ;ecretar: o Defense, Under Secretary of Defense for 
Act uisition ard Technc Logy, ard Congress summarizing the operational testing 
pert armed for Dot) ow light p og ams for the fiscal year. Oversight programs 
are acquisitior category I prop ,rns and other programs (nonmajor) selected due 
to ti (eh relativ: importa ice and ;en. itivity. 

Sta ute. The Director s required ly 10 U.S.C. 139 to monitor and review all 
opeationaltestandevauatiotiiiDDandto summarize the OT&E activities of 
the DoD duriig the pn ceding asc O. year. The law also requires DOT&E to 
hay sufficien professic nal staf • to implement the duties and responsibilities of 
the 3irector. 

Doll Guidance. DoDI 5000.2 .rrif temente(' 10 U.S.C. 139 and also stated that 
the Director , vill prep z re an a mu d report summarizing all OT&E activities 
witt in the Dol) during lie prece din ; fiscal year. 

Altt ough the ,;uidance tated th it I )aracE is to report on all OT&E activities, 
the FY 1994 Annual Rt port, Ftbri. ary 1995, states that DOT&E is responsible 
for reporting the open tional tpst •esults only for major Defense acquisition 
prof rams and ionrnajor systems wii 1 DOT&E oversight. 



Finding D. Test Status Reporting 

Annual Test Report 

Report Content. The FY 1994 Annual Report omits results of operational 
testing performed on nonmajor programs not selected for DOT&E oversight. 
The report summarized the OT&E activity for 59 of the 189 DoD major 
programs and other designated oversight programs. Neither 10 U.S.C. 139 nor 
DoDI 5000.2 stated that the DOT&E reports should be limited to an "oversight" 
listing or exclude nonmajor programs. 

Operational testing and evaluation and reporting issues also occur in nonmajor 
programs that do not have DOT&E operational testing oversight. For example, 
the AC-130U Special Operation Forces Gunship was on the DOT&E oversight 
listing for live fire testing, but not operational testing. Major OT&E issues 
occurred as discussed in Finding B. 

Additionally, the Naval Audit Service reviewed eight nonmajor programs with 
total projected costs of $2.7 billion. The Navy's subsequent report 
(Appendix B) concluded that operational tests and test results were not 
adequately documented and that the test results were not given adequate 
consideration in production decisions. The Inspector Genera], DoD, Report 92-
079, 'Operational Test and Evaluation of Nonmajor Systems," April 17, 1992, 
concluded that OT&E was inappropriately limited or omitted for 8 of 
17 systems that did not have the DOT&E oversight. 

Congress has not given DOT&E a waiver or other legislative relief from its 
OT&E monitoring, reviewing, and reporting responsibilities. A DOT&E 
official stated that the decision not to monitor, review, and report all operational 
testing in the Annual Report was a conscious, but informal, decision based on 
the lack of resources. 

Clarity of the Annual Report. The Annual Report does not always completely 
and consistently assess the systems' operational testing performance. According 
to 10 U.S.C. 2399, the Annual Report is to describe the status of test and 
evaluation activities in comparison to the TEMP for the systems covered in the 
report. The status of the test, the source of the analysis, and the overall rating 
of the system by DOT&E were not always discernible from the report's systems 
summaries. 

For example, the FY 1994 Annual Report states that the Navy OTA determined 
that the AN/SQQ-89(V)6 Antisubmarine Warfare Combat System was 
operationally effective and suitable. However, DOT&E did not state whether 
the system was operationally effective and suitable. This ambiguity leaves the 
reader uncertain as to whether DOT&E agreed with the Navy assessment. 
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Ou review c f the FY 1994 i.nniai Report showed that 23.5 percent of the 
sys ems' summaries wee not cl :ar, as shown in the figure. 

Sta.  us of Test and Eva nation Re' orted 

the repert contex t and clan y issues result from a lack of sufficient 
resc arces for he DOT, E to nieet the reporting intent of the congressionally 
dire ted overi ght of cr •&E. Curr zit legislation and policy require earlier and 
coo inuing orerational stvapc.w tem s, more explicit and implicit reporting 
reqt irements, and the r-ive Fi -e '7est responsibilities added to the DOT&E 
war doad. 

Oversigl it Activity and Resoni es 

DO' &E lacked resources to n oni or, review, and report on all operational 
testi ig performed in the Dot), s r quired by 10 U.S.C. 139. In addition, the 
Fed i ral Acqui:ition Strt amIinini: A :t of 1994 transferred the responsibility for 
oyez sight of tie Live Fire Te nd Evaluation from the DTSFAT to the 
D0 &E aloni with a requireineri . to submit an unclassified annual report 
conc urrent with the elas ified on to include live fire test results. 

Activity. Th: DOT& EL FY 99 • review activities for the 189 oversight 
pros rams incluied: 

o apprt Pving 54 -EMPs; 

o approving 49 c peratior al t :st plans; 
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o preparing and submitting numerous reports to the Defense Acquisition 
Board; 

o publishing thnx beyond LRII) reports; 

o reviewing the planning, conducting, and evaluating operational test 
activities; 

o meeting with Military Department OTAs, program officials, private-
sector organizations, and academia; and 

o providing information to the Defense Acquisition Board principals, 
the Secretary and Deputy Secretary of Defense, the Under Secretary of Defense 
for Acquisition and Technology, the Military Departments, and Congress. 

Documents that the DOT&E action officers review, approve, and produce are 
illustrated in Appendix F. 

Resource Requirements. The DOT&E currently employs 50 people, divided 
primarily into two groups: 26 action officers and 24 policy and support 
personnel. Each action officer is responsible for monitonng, reviewing, and 
reporting as few as 2 and as many as 21 individual programs, to include live 
fire test. Because of DOT&E workload and special needs, in FY 1994, the 
DOT&E contracted with the Institute for Defense Analysis (the Institute), a 
Federally Funded Research and Development Center, for approximately 62 staff 
years at a cost of $IO million to assist in monitoring, reviewing, and reporting 
the OT&E. The use of the Institute is consistent with the Office of Federal 
Procurement Policy Letter 84-1 and Federal Acquisition Regulations that allow 
the use of federally funded research and development centers for special needs 
that in-house resources cannot meet. In the future, DOT&E, because of an 
increased workload, will rely even more on the Institute for support. In 1990, 
DOT&E concluded that the then current staff of 48 could not do the work in-
house and "do the job right. 

Action Officers' Guidance and Training. Of the 26 action officers, 12 are 
active duty military officers who are assigned from operating units to DOT&E. 
These officers generally do not have acquisition or test and evaluation 
experience. 

The DOT&E internal guidance and training for its action officers are limited. 
The action officers use an internal policy guide, the New Assistant's Guide," 
that provides general, but limited, guidance. DOT&E management also 
developed a self-help video so the action officers can learn their new work 
responsibilities. Additionally, new action officers to DOT&E receive 
"on-the-jobu training instead of formal training for monitoring, reviewing, and 
reporting operational testing for their assigned programs. The Defense 
Acquisition University offers courses on the basic acquisition process and test 
and evaluation, which would benefit the productivity of DOT&E new action 
officers and DOT&E. 
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Th policy i uide sur marize5. h( w to review test plans and the resources 
avi ilable to acomplisi this tx k. However, the guide does not provide details 
for reporting the opera ional teg.t r ;Lilts in the annual report. 

Ne v action officers v. ork for a hort time with outgoing action officers and 
DC T&E management o be trine I on-the-job. The action officers develop an 
inf mai net ork with ither ac ion officers for assistance. 

Th report st mmarizat ion pro( .ess is verbally passed from the previous action 
off cer to dr- new action office: . Also, prior annual reports are used as 
"gt ides" for the curnnt arm iai report. Completeness and consistency of 
rep Drting wen inconsli tent and sel :ctively accomplished and dependent more on 
the action off cer assigt ed. 

ComplE teness and Co isistenq of the Annual Report 

Th Secretar) of Dee Ise, the Un ler Secretary of Defense for Acquisition and 
Ta hnology, and Cons ress are no getting complete and consistent operational 
tes: inforrnati in on sys ems for da isionmaldng, which lessens the credibility of 
DC T&E products. T14. "New kss stant's Guide" states that reports are the most 

ortant prc duct of t le Office t tid that the reporting is to be objective and 
car iplete. Hiwever, e objecive teas of the FY 1994 Annual Report summary 
for the Comb it Service Suppor Cc ntrol System is questionable. 

Th summarj states tIt 
sys em's September IS 
Ar ny Systems Acquisi 
de( ision scheluled for 
hac not evaluated the t 
wh ch would prevent t 
An alai Repot t was put 
rep )rt for thc: system'. 
nei her operational effe  

it the L OT 
)4 initial C 
ion Rev rev 
April 095 
!st data, it: 
re 1995 M 
lished (..7eb 

initial OT 
:liveries; nc  

kE had not evaluated the test data from the 
r&E. The initial OT&E, was to support the 
Council full-rate production (Milestone III) 

Although the report said that the DOT'&E 
tales, We are aware of no significant issues 
les-tone III decision." At the same time the 
uary 1995), the Army OTA published its test 
kE that concluded the system demonstrated 
r operational suitability. 

Th DOT&E statement did not de irly present the system's performance, which 
pre vented D( )T&E fn m prestnti ig an objective, unbiased overview of the 
sys cm. Thr "New , ssistant's 3uide0  states that the action officers must 
"er sure that tie operat anal efixti reness and suitability of weapon systems are 
tesi t:d adequately, el aluated otjectively, and reported independently to 
acc aisition decision ma cers." 
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Summary 

DOT&E must maintain credible products on which Department acquisition 
decisions are based and provide an unbiased insight of system performance, to 
include the nonmajor systems, to the DoD senior management and Congress. 
Producing credible products may be accomplished with a well-constituted 
oversight program that has the appropriate professional staffing level to "do the 
job right" and definite standards and specific checks. 

Recommendations, Management Comments, and Audit 
Responses 

Unresolved Recommendations. We ask that DOT&E provide additional 
comments on unresolved Recommendation D.2. The DOT&E and the Air 
Force commented on the finding. See Appendix I for a summary of their 
comments and audit responses. 

D.1. We recommend that the Under Secretary of Defense (Comptroller), 
provide the Director, Operational Test and Evaluation, the necessary funds 
for increased DoD civilian staff years. 

Under Secretary of Defense (Comptroller) Comments. The Under Secretary 
of Defense (Comptroller) nonconcurred with the draft recommendation 
addressed to him, stating that the Director, Washington Headquarters Services, 
determines the funding and staffing levels of all OSD staff elements. 

DOT&E Comments. Although not required to comment, the Director 
concurred, stating that he would work with the Comptroller to achieve increased 
civilian staff years. 

Audit Response. The Under Secretary of Defense (Comptroller) comments 
were not responsive. However, the intent of the recommendation will be met if 
the Director seeks staff augmentation through the DoD budget process. 

D.2. We recommend that the Director, Operational Test and Evaluation: 

a. Conduct a new staffing-requirements study to determine the 
appropriate mix of In-house DoD staffing and contractor support 
requirements needed to perform the Director, Operational Test and 
Evaluation, mission. 

DOT&E Comments. The Director concurred, stating that he would conduct 
the staffing and contractor support study. 
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1PPE!s-D1 X B 
DOT& E Man-t ur Survey 

1. The data used ir this anal), ;is was pr )vided by DOT&E action officers assigned to work 
the acquisition I rograms o:i the OSE T&E Over: ight List. This data was not routinely 
maintained or cc Mected. and relied c n persot al 3cords and memories, and were validated by 
the respective E puties. 

2. All man-hours r :ported expended in Fiscal Y car 1998 from IDA contractor direct support to 
programs on thc OSD T&E, Oversigl t List w ;re locumented. 

3. Action officer e zpended m in-hours 1 pn work lot directly supporting specific acquisition 
programs are in,  luded and identified Contra cto hours not supporting specific programs on 
the OSD T&E .versight List were n )t obtair ed. 

4. Some action off cers repor ed shortfa us as nc n-s iecific as to whether they should be 
contractor or go iemment, while othc rs broke the in out. Shortfalls used in the analysis rolled 
up both contract 3r and gov3rnment a ; a corn' losi c shortfall. 

5. Some programs from the C SD T&E Dversigl L St having OT&E or LFT&E responsibilities 
show no operati )nal test activity or 'ere coy ;rec by effort on related sister programs_ 

6. TDY travel time and administrative vork in :um oil of specific programs on the OSD T&E 
Oversight List a includec in the rei orted time xpenditure for those programs. Otherwise, 
TDY travel time for other ifforrs are shown. 
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LAV  
!AAAV - Live Fire 
AAR-47-V2  
ABL 
ABL - LFT&E 
ACDS BLK I 
ACTD (CPACTD) 

;ACTD (JCM)  
ACTD (JMLS)  

{ACTD (JTD)  
IACTDa (CID,ET AL)  
iACTO (TUAV-Outriderr 
ADC (X)  
ADC (X)  
ADDS/EPLRS 
ADVANCED M1LSATCOM 
AEW  
AFATDS (ATCCS)   
AFMSS 
AGCCS 
A1EWS 
A1M-9X UPGRADE 
AIM-9X UPGRADE  - Live Fire  
ALR-56M  
ALR-67/ASR V3  
ALR-67-V2  
'ALR-69 (ALL VERSIONS)   
AMRAAM (AIM-120)  
AMRAAM (AIM-120) - LFT&E  

In-house 

320 3001 80 
200 300 250 

450 1400 
200 
160 
25 
50 

210 

200 

275 1540 0 

320 

1001 300 

176 
150 

100 150 

150 0 275 

40 80 

75 440 85 

37 0 441 

80 ao 

50 

60 600 0 

50 

0 

5 0 

265 
225 

300 
500 0 

940 160 
320 224 
300 250 

115 65 

75 175 

0 30 
0 441 

400 
693 
250 

125 

140 

40 

20 

0 

B-2 

Contract 'Shortfall 'Action Officer 

100 200 300 

40 0 560 
162 500 100 

188 
AMSS 30 60  
'AN/SPY-1 B/D (AEGISI 50 160 40 
AN/S0Q-89 (SQS-53/SQR-19) 250 1187 180 
APR-39 (ALL VERSIONS) 100 150 250 
ASAS  (ATCCS) 162 160 360 
ASPJ 50 220 630 
ATACMS BLOCK 1A (APAMI 147 1173  
ATACMS BLOCK  1A (PAM"-  LFT&E 141 360 120 
ATACMS  BLOCK  II &  IIA (BAT) 340 340 248 
ATACMS  BLOCK II &  IIA (BAT)-LFT&E 35 1201 0 
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AVENGER 37 0 74 1̀ 
,B-1B CMUP/JDA v1 50 257 

 

ilf171ETCMUP/ALL JPGRADIES 50 256 
300 
257 

257 

-I 
250' 
125 

;B-1B CMUP/ALL JPGRADIES LFT&E 200 
'B-1B CMUP/CON PUTER 
UPGRADE 

50 

1.13-1B CMUP/DSU 3 50 125 
IB-2 150 733 7C 
L8-2 Live Fire 200 300 250 
iBATTLEFIELD D1 31T (Induces FBCB2 700 3200 1400 
tBLACKHAWK (U11-601„) 37 0 74 
;BLACKHAWK (UI (-6OLL- L :ThE 17 24 C 
IBMD Family of S stems 176 1623 264 
BMD Targets 88 160 1545 
BRADLEY FVS_212/M31 UPGRADE E 00 2058i _ 50 
BRADLEY FVS (t 12/M3) UPGRADE 
- LFT&E 

200 3841—  196 

C-130J (ALL VAF IANTSJ_ €60 730 320 
:C-130J (ALL VAF !ANTS LI:T&E E28 320 60 
.0-17A :i 70 300 220 
C2 VEHICLE 80 40 280 

•C2 VEHICLE - LF r&E 200 512 228 
02 VEHICLE - LF T&E 240 2401 C 

f
ccrr 74 57841 10C 
CEO 240 700, 400 
ICE'S 50 135' 20 
ICH-47D [Improved Cargo Helc (ICH)] 294 294 294 
:CH-470 (Improved Cargo Hell - LFT&E 176 240 48 
:CH60 CARGO HE .LICOPTE R 175 502 80 
CH60 CARGO HE .LICOPTE R - 
'LFT&E 

35 
. 

48 20 

CHCS 11 200 520 110 
CHEM/B10 20 979 200 
CHEMICAL DEMILITARIZATION 265 440 /4 
CHEMICAL DEMI LITARIZATION 220 440 160 
CMU (CHEYENNE MTN UPGRADE 220 600' 12q 
COMANCHE (RA 1-68) 294 2941 441 
COMANCHE (RA-1-661 80 

4 
0 

COMANCHE (RA 4-66) - LFT&E 200 230. 60 
CRUSADER 147 2931 650 
CRUSADER - LF '&E 240 2401 0 
CRUSADER - LF '8$ 100 256 114 
CSEL • 256 2561 100 
CSSCS (ATCCS) . 1621 1601 340 

 

CV(X) ! 24I
°L ° .cv(x).L.FT8LE I 100 150 125 .. _ 

 

I3• 3 



XS) 1CVN-68 Class 0 

  

DARK STAR 132 220 
'DCPDS 130 345 5C 
DDG-51 (ALL VARIANTS) 1 350 802 

3001 
14C 
20C DDG-51 (ALL VARIANTS) - LFT&E 200 

DII/COE (DUE oversight only) 

  

• DJAS/CEFMS 70 170 215 
13..1PAS 70 1701 235 
IDMLSS 90 2401 55 
DMS 200 520j 

10' 
215 

4C DMSP 20 
LDOT&E Initiatives 160 

  

DPPS i 170 430 26C 
DSB Task Force Integrated T&E j 900 0 

 

DSS 130 30 

 

'E-2C REPRODUCTION r160 450 425 
E3 80 302 14C 
E-3A (RSIP) AWACS 90 700 9C 
E-6A/B 50 225 

 

EA-6B (ALL UPG RADES) 225 1175 

 

EDM 70 180 12C 
EELV 200 680 10C 
EFOG-M 147 368 147 
EFOG-M - LFT&E 10 10 

 

ESSM 110 800 

 

ESSM - LFT&E 180 180 

 

ESSM - LFT&E 150 225 188 
F/A-18 C/D (UPGRADES) 240 240 80 

324 F/A-18 E/F 1614 1614 
F/A-18 E/F - LFT&E 100 750 350 
F-15 FDL (JTIDS) 500 400 250 
F-15/TEWS 170 1030 80 
F-22 880 1250 250 
F-22 - LFT&E 

 

40 
FAADS C21 (ATCCS) 

5281 430 
60 120 

 

'FAS 190i 500 140 
FOS/ADS 100 294 20 

i!MTV 70. 4911 450 
FOTT 147 662. 0 
FOTT LFT&E 10 10 0 
FUTURE COMBAT SYSTEM-LFT&E 34 50. 41 
FUTURE INFANTRY VEHICLE-irrsE 33 50. 42 
FUTURE SCOUT/CAVALRY 

,SYSTEM 
361 147 50 

FUTURE SCOUT/CAVALRY 
SYSTEM - LFT&E 

331 50i 42 
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GCSS-AF 1 111) 435i 

 

GLOBAL HAWK 1 1 3Z 2201 8' 

 

6Th 1— 4_ Th I& 360 6# 

 

H-1 UPGRADE 3 30' 120! 18# — 

 

HDBTDC 15 0! 0 

 

HMMLTV 0' 0. • 

 

HMMLTV - LFT&E 1)01 150, 12' 

 

HPCMP 1 701 430 1130 

 

HSRS 7_40. 175 12 ' 

 

IDECM 2 501 1320 10# 

 

IEW COMMON SI ENSOR 3 3I) 905 I 

 

NOS 1 2_0[ 218 0 

 

Information Warfa e 210 604 18# 

 

EJA
TAS 3)0 661 I 

 

MSS K)1. 75 2' 

 

giVSSM 3 )1. 340 2 

 

1JASSM - LFT&E 150 225 1 : : 

 

!JAVELIN (AAWS- $.4) 74 294 22 

 

JAVELIN (AAWS- iel) - LFT&E 70 120 6# 

 

1JCALS 2)0 520. 160 

 

1JDAM 635 1056r  # 

 

:JDAM - Live Fire 50 100 # 

 

iJoint LFT&E 255 4000 272# 

 

IJPALS 70 120, 113# 

 

'JPATS 515 730 113# 

 

JSF 130 500 10# 

 

JSF - LFT&E 176 220 4# 

 

JSIPS (Includes CIGGS &MI) 1)0 160, 320 

 

JSOW BASELINE 211 352 # 

 

JSOW BASELINE - LFT&E 150 64 ; 

 

JSOW BLU-108 211 352' 15# 

 

JSOW BLU-108 - _FT&E 150 64 1: 

 

JSOW UNITARY 212 352 150 

 

JSTARS (E-8C) am 340 24: 

 

t-J-STARS GSM 5)0 3520 250# 

 

JT&E WSW P) 10 10 1 I 

 

JT&E (JWF) 3' 3 • 

 

JT&Es 10 10, 4t 

 

JT&Es r 150 01 # 

 

JT&Es i •17-)L 40 4# 

 

JTIDS : 1)0 100 # 

 

JTRS . .10 60 1 

 

KIOWA WARRIOILLOH-58C1) 1 37 0 29 

 

K1OWA WARRIOF 1 jOH-58(1) - LFT&E I 18 135 40 

 

B-5 



B-6 

130 30 iKlOWA WARRIOR (OH-580) - LFT&E 250 

M1 I-4AB LFT&E 200. 384 250 

380 630 180 MILSTAR 

MK-48 ADCAP (ALL MODS) Live 100 
Fire 

40 293 300 MLRS (ERR) 

LAND WARRIOR 300 294' 50 
LASER HELLFIRE if 0 74 
LFT&E Bus. and Finance 100TC - - - - V 760 
'Management  

50 
1760 

147 
LONGBOW HELLFIRE 
LOSAT 

LPD17(LX) 
LPD17(LX) - LFT&E 
M 993 7.62 MM AP - LFT&E 

0 
146 

M1A2 UPGRADE 
M1A2 UPGRADE - LFT&E 
M829E3 - LFT&E 

LMCS (ATCCS) 
'MEADS 
MEADS - LFT&E 
MEADS - LFT&E 
MH-47E/MH-60K SOA - LFT&E 
MHC (COASTAL MINE HUNTER) 
MIDS-FDL 
MIDS-LVT 

MK-48 ADCAP (ALL MODS) 

125 
MLRS (GUIDED ROCKET) 50 
MLRS (GUIDED ROCKET) - Live 100I 150 
Fire 
MLRS M270A1  100+ 8801 
MLRS UPGRADE 0 of 
Modeling and Simulation 5001 —di 
Modeling and Simulation - LFT&E 400 900  
NAS 
NAS 

;LONGBOW APACHE (AH-640) 

LHD CLASS 
Live Fire Testing and Training 
Program 

M 995 5.56 MM AP - LFT&E 
M1 BREACHER - LFT&E 

20: 0 
760 1760 

294 588 
0 

 

31 74 
100 10, 
350 420 
2004 
44 

300 
140 

44 140' 
100 384 

500! 588 850 
176! 320 80 
881 60 20 

7001 1600; 80 
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50 
75 

200 
0 

MINUTEMAN III GAP PHASE I 
MINUTEMAN III PRP 

200 120 329 
150 120 270 
300 

500 400 200 

125 

250 
170 400 

400 280 

300 

LOSAT - LFT&E 

180 11581 140 

40: 40.1. 0 
88. 1201 20 

MLRS (ERR) - Live Fire 100 

0 
200 

0 
125 

150 
440 



90 so 80 
500! 1029 
200 300 

2000 
250 

20 
8 

8 
25 

72 

68 

0 
0 

• 

FNAVSTAR GPS  T-  412' 2931 138 
NAVY AREA TBN  D 352 882. 722 
NAVY AREA TEM D -1ST& E . 305' 7661 o 
:NAVY AREA TlEstv D — LFT& E 40 40' 

147 2592. 

.NMD  

.NMD - LFT&E  

1NMD - LFT&E   
!NON TOXIC AMMO  - LFT&E  
'NPOESS  
INSIPS 
NTCSS  
N'TW  
NTW - LFT&E   

!NTW - LFT&E   
OCSWS - LFT&E  
OFAs  
:OFAs  
OFAs 
OFAs OFAs  
OICWS - LFT&E   
PATRIOT PAC-3  
I5KTRIOT PAC-3  • LFT&E  
PATRIOT PAC-3 • LFT&E   
PLS  
PREDATOR  
QRCC/SSDS  
RAM  
RAM -LFT&E   
RCAS 
Resources &  Ad ninistration if  10 I 
IL-Resources and a  kdministr Won 1-• 60  
'Resources and  a dministration 1160  
iflesources and  I idministration 4---

 

1160	  
ISADARM f 00 1613  
SADARM - t_Fra, E 160 2801 
SAP Pro rams 160 1601  
SBIRS 500 700L 
SC-21 Redesidm ted DD 2* 175  3201 
SC-21 RedesignE ted DD 2 - LFT&E 200 3001  
SCAMP (MILSTA R, BLK J1) 120 270 1 
SEA SPARROW  kIWRIMn   0 01   

NBC RECON  VEHICLE 
!NESP (EHF) (Par  of MILSTAR)  
NEW ATTACK SUB (NSSNI  
NEW ATTACK SUB (NSSNI - Live 
Fire 

40  1176  17 
E 00 700 32 

20 8301?  
150 225L  18 
170 430i 12 

1144 2352 
210 256 
40 40 
10 10 

250 0  
50 123 5 

f28  19811  102 
250 639j  

20  20;   
0 0 

Z52 882 
50 128 
40 40 
50 123 

200 480 
280 3002 

50 3263 

621 70' 11 
150 395 55 
100 255 
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100 

17 
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;LEA SPARROW AIM/RIM-7 - LFT&E  
SFW 

120
T

 
50 

120 

 

' 

 

0: 
-SFW P31 50 176 6. 
SFW P31 - LFT&E 150 512 20 
SH-60R 355 1308 6 
SIDPERS3 130 330 230 

 

SIIRCWATIRCM/CMWS 340 2350 0 
SINCGARS 40 80 

 

SIRFC 175 295. 155 
SLAM • 440 440 83 
SLAM - LFT&E 150 512 203 
SM-2 (BLKS III/IIIA&B) 60 650' 0 
SM-2 BLK IV/IVA 60. 700 
SM-2 BLK IV/IVA - LFT&E 120 120 
SMART CARD (DT&E oversight only) 

  

SMART-T 260 460 BO 
SPS 160 405 105 
SSAI - LFT&E 250 0 0 
SSN21/BSY-2 900 1323 2000 
SSN21/BSY-2 - LFT&E 200 300 250 
STAN/M&S 50 1395 1225 
STARS 40 95 120 
STINGER RMP 37 441 294 
STRATEGIC SEALIFT 294 588, 0 

COMMS (SCSS) 200 ISUB 441 0 
SWPS/TRICOMS 130 345, 165 
T-45TS 294 294 10 
TACTICAL TOMAHAWK MPS 100 100 25 
T-AGOS/SURTASS/LFA 50 135 20 
TAMPS 240 240 48 
:IC-AIMS II 70 170 50, 

i TCS 40 BO 240 
[MY Travel Time - LFT&E 240 240 0 
'TDY Travel Time - LFT&E 123 0 120 
TDY Travel Time - LFT&E 336 300 100 
TDY Travel Time - LFT&E 100 0 

 

Test/Training LFT&E Initiatives - 240 240 

 

THAAD/GBR 120 0 0 
THAAD/GBR 704 1911 616 
THAAD/GBR - LFT&E 150 383 

,THAAD/GBR - LFT&E 20 20 0' 
MISSION PLAN CNTR 100 100 25 

[

THEATRE 
TITAN IV 10 0 60 

ITMD JOINT EXERCISES 25 0. 0 

 

TMIP 120: 60 

 

!TOMAHAWK (SLCM) • 180 50L 50 
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0 
280 

200 
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60 

'TOMAHAWK (SLC ;M) 
f 

15-0T 225 -1881 
UMEI  ITOMAHAWK (S - L &E 130! 180 6 

ITRAC2ES 50 135 145 
'TRIDENT II MISS LE 20 p -_,.._.o 
LUHF FOLLOW-OH SATELLITE _ i 130! 120_ 50 
IUSMC H-1 UPGR WE - LFAE I L .0 140  

1430 1 
V-22 - LFT&E 130 
VERTICAL LAUNI ;H ASROC  0 
WIDE AREA MUN ITION - L-71"&E 230 
XM4001 40mm C. 1NISTER 150 
CARTIDGE - LFT  ILE 
Y2K Compliance 
Y2K Compliance 
Y2K Compliance 

year  
BOLD denotes v, ork other than ohi 
the OSD T&E Ov weight List 

1 ManYear=17601 Ira (Cove nment)  
1 ManYear=18101irs (IDS9  

V-22 

320 
160 
462 

Total lianhaur 65521 137431 582 
Tidal Mar 3 75.9 33.1 

13.9 
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A PPEN DI C C 
Ca ntractin• ' :asks 

COT' TRAC T CASKS 

The following task reas are performed t y the Inf tin; :e for Defense Analyses (DA) under 
contract DASWOI-S 4-C-0054/ 3ASW01 97-C-0056 'or the Director for Operational Test and 
Evaluation (DOT&I ) in the Dt partment jf Defei se. 

SUBJECT OR A REA TASK 
NUMBE I 

OBJECTIVE 

LAND WARFARI 

  

Unmanned Aerial V !hides f-P9-397 Eva .uat t T&E plans and assess test results 
Anti-armor Systems t-P9-419 Eva .uat : T&E plans and assess test results 

Om elir , LOSAT, TOW-2, ITAS, EFOG-
M/ITP ) 

Army Forward Are; Air 
Defense 

T-P9-432 Eva luai : T&E plans and assess test results 
(ST INC ER, BSFV) 

Army Aviation Sysi zms T-P9-574 Eva luat t T&E plans and assess test results 
(RAH-1,6, AH-64D, OH-58D, Hellfire, 
ICI-) 

Tactical Wheeled V !hides T-P9-782 Eva luai st T&E plans and assess test results 
(Fiv ITN , NBCRS) 

Armored Systems 
Modernization 

T-P9-834 EV2 lux e T&E plans and assess test results 
(M A2 HAB, M2/M3A3, BCEV) 

Fire Support Syster is T-P9-104 ) EVE lux ft T&E plans and assess test results 
(RSV, VTACMS, SADARM, BAT, MLRS, 
HDIA)LS) 

Training & Trainin; ; 
Support Systems 

T-P9-128 Ewlua e T&E plans and assess test results 
(a TT1 

CBW Defense T-P9-157 ) Ew lua e individual system and integrated 
cap ibil ties of US military forces including 
fiel led developmental, ACTDs, & ATDs 

    

NAVAL WARFAJ tE  

 

Submarine Warfare 
Systems 

T-P9-773 Ew lua e T&E plans and assess test results 
(SSN 21, NSSN, Mk 48, SubECS) 

Shipboard Air Deft nse 
Systems 

T-P9-81C Ew lila e T&E plans and assess test results 
(SISI-2, AIEWS, ESSM, RAM, SLQ-32, 
SSDS, CDS, and AAW test targets) _ 

Anti-Submarine W xfare 
Systems 

T-P9-811 Ewlua e T&E plans and assess test results 
(SL RT ASS/ADS, AN/SQQ-89 I, LAMPS 
Mk III. Mk 50, CH-60 Variant) 

Amphibious Warfa e 
Systems 

T-P9-871 Evilua e T&E plans and assess test results 
(A/LA". LPD 17) 

AEGIS Ship Systet i T-P9-96c Ew lua e T&E plans and assess test results 

C-1 



SUBJECT OR AREA TASK 
NUMBER 

OBJECTIVE 

  

(DDG 51, Sc 21, SPY-1 B/D Upgrades) 
, Mine Countermeasures T-P9-1146 Evaluate T&E plans and assess test results 

(A.N/SQQ-32, AN/SYQ-13, AN/SLQ-
48(V), AN/SSQ-94) 

Strategic Sealift Systems T-P9-1235 Evaluate T&E plans and assess test results 
plus reviewing program documents, drafting 
OT evaluation plan, and analyzing and 
reporting on testing - 

   

' TACTICAL AIR 
WARFARE 

  

Joint Surveillance and 
Targeting Attack Radar 
System (JSTARS) 

T-P9-393 Evaluate T&E plans and assess test results 

Tactical Aircraft 

, 

T-P9-807 Evaluate T&E plans and assess test results 
(F-22, C-17, C-130J, F/A-18, V-22, PATS, 
JSF, H-1 Upgrades, TAMPS) 

Air Warfare Systems T-P9-808 Evaluate T&E plans and assess test results 
(AIM-120, Al2v1-9X) 

Air-to-Ground Weapons T-P9-809 Evaluate T&E plans and assess test results 
(SFW, JDAM, JSOW, SLAM, JASSM) 

Electronic Warfare Systems T-P9-1047 Evaluate T&E plans and assess test results 
(ASPJ, ALQ-131, ALR-56M, F-15 TEWS, 
APR-39A(XE-2) ALR-67, EA-6B, ALR-69, 
ASR, SIIRCM/CMWS, SIRFC, IDECM) 

   

STRATEGIC MISSILES 

  

Strategic Missile Systems T-P9-1042 ' Evaluate T&E plans and assess test results 
(TOMAHAWK, Theater Mission Planning 
Center, TITAN IV, EELV, Minuteman III 
modernization) , 

Strategic Bomber Systems T-P9-1043 Evaluate T&E plans and assess test results 
(B-2, BI-B, NAS(ATCALS, MAMS), 
AFMSS) 

Ballistic Missile Defense T-P9-1049 Evaluate T&E plans and assess test results 
(PATRIOT PAC-3, THAAD, TBMD, 
BMD, NMD, ABL) 

Chemical Demilitarization 
Program 

i 

T-P9-1396 Identify operational T&E issues and test 
objectives, evaluate T&E plans and assess 
test results, advise and assist in execution 
and monitoring of T&E of demil facilities 
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I 

C)  AND COMPUT i:RS 

 

1 
Major Automated 
Information Systems 

7-P9-1044 Evaluat( T&E plans and assess test results 
(CH 2S, DMS, GIN, HPCMP, RCAS, 
SWPS) 

Space C3-Surveillanc e 
Systems 

"-P9-104f Evaluati T&E plans and assess test results 
(CU U, )SP, SBIRS, DMSP, CMAH, 
NP(IES i, RSA) 

Airborne Sensors an re3 
Upgrades 

"7-P9-104 Eva! uat. T&E plans and assess test results 
(E-3 Al" D E-2C Upgrades, E-6 TACAMO, 
JTII)S, AIDS) 

Space C3 & Navigat on 7-P9-139f Eva uat : T&E plans and assess test results 
(MI,S1 AR, CSOC DSCS UFO, GPS) 

Information 
Warfare/E1ectromag3etic 
Environmental Eifel ts (E3) 

'['-P9-158 Eva uat : T&E plans and assess test results 
(pot cie . and concepts, Common Imagery 
System krchitecture, C4ISR Test 
Arcliite,  :ture) 

Army Battle Comm aid and 
Intelligence System: 

'1-P9-158: Eva uat : T&E plans and assess test results 
(FB :B: , ATCCS (AFATDS, CHS, CSSCS, 
FAiLD . : 21, MCS), MSE, SINCGARS, 
EPI RS JTR, ASAS, CID, JSIPS/CIGSS, 
IPA 'CS 'GBCS) 

   

SPECIAL PRON. TS 

  

Advanced Advanced Concept 
Technology Demon orations 

['-P9.147: . Ider tif) technical and operational 
chal len ;es to obtaining maximum military 
utili tit om each candidate ACTD 

Test Capabilities fo: 
Precision Munitions and C3 I 
Weapons Systems 

['-P9-142•• 

— 

Deti:rrn ne test resource deficiencies, and 
con:cti re actions, suggest improvements 
for !nar agement process for long range 
.lar nin ; for investments 

T&E Facilities T-P9-158' ' Res 3on is to FY97 Defense Appropriations 
Bill Rei ,ort for independent study on T&E 
cap;ibil ties: find ways to manage and 
mai nal i existing T&E facilities more 
efficien ly, and determine types of facilities 
to b! m xlernized. 

LIVE FIRE 

  

Live Fire T&E Prof ram r-P9-135 ! Pro fidt analytic basis to determine 
vuli era )ility and lethality, and maintain an 
infcrmt Lion support system to track events 
(VuInet ability: AAAV, LOSAT, AGS, 
M1 sa, M2A3, C2V, DDG 51, SSN21, LPD 
17, NA >, SC 21, OH-580, RAH-66, F-22, 
AT:;, B -2, F/A-18E/F, B-1B, etc 
Letliali y: Javelin, ATACMS, SADARM, 

C3 



 

WAM, LOSAT, ER-MLRS, STAFF, etc) 

[
, 

Joint Live Live Fire T-P9-1519 Evaluate JLF plans and activities, develop 
5-year plan of issues and test options, attend 
test events, evaluate reports, assess test 
results, provide oversight on the archiving 
of test data, and recommend improvements 
to JLF program 

   

STUDIES AND 
ANALYSIS 

  

OPA of Extended Range- 
Relocatable Over-the- 
Horizon Radar 

T-P9-1570 Assist USSOUTHCOM in design and 
conduct of test and simulation for ER-
ROTHR, and analyze and report results 

OPA of Air Intercept 
Capability using AN/APS- 
144 

T-P9-1569 Assist USSOUTHCOM to develop 
CONOPS, and strategy and conduct of test 
and simulation for air intercept capability, 
and analyze and report results 

Operational Field 
Assessments 

T-P9-1571 Develop operational issues, CONOPs, 
assess planning, conduct simulation studies, 
perform exercise design, analyze data, 
provide technical advice, attend exercises, 
and develop assessment report 

Data Standardization T-P9-1580 Develop an operational test data 
standardization program 
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0 A PPENDU D 
OSD T SEE ON en ight List 

As oi March 3 , 1998 

 

P1 .0GRAM DT 0' LF COMPONENT 
AAAV X 

 

X NAVY 
ABL X > X AIR FORCE 
ACDS IX I X > 

 

NAVY 
ADC (X) X ) X NAVY 
ADDS/ELPRS X ) 

 

ARMY 
ADVANCED M LSATC0f‘t1 X ) 

 

AIR FORCE 
AEW X ) 

 

NAVY 
AFATDS (ATCC 3) X ) 

 

ARMY 
AFMSS X ) 

 

AIR FORCE 
AGCCS X 

  

ARMY 
AIEWS X I. 

 

NAVY 
AIM-9X UPGRP DE X I. X NAVY 
ALR-56M X 

  

AIR FORCE 
ALR-67/ASR X I. 

 

NAVY 
ALR-69 (ALL VE RSIONS) 

   

AIR FORCE 
AMRAAM (AIN1-120) 

  

X AIR FORCE 
AMSS X 

  

AIR FORCE 
AN/SPY-1 B/D AEGIS) X 

   

NAVY 
AN/SQQ-89 (S DS-53/SG R-19) X 

   

NAVY 
APR-39 (ALL VI RSIONS) X 

   

ARMY 
ASAS (ATCCS) X 

   

ARMY 
ATACMS 

    

ARMY 
ATACMS BLOCK IA (AFAM) X 

  

X ARMY 
ATACMS BLOCK II & IIA ;BAD X 

  

X ARMY 
ATACMS UPGPADES X 

   

ARMY 
AV-88 REMAN JFACTUR E X 

   

NAVY 
AVENGER X 

   

ARMY 
B-15 CMUP/JDAM X 

   

AIR FORCE 
B-IB CMUP/Al L UPGRADES 

  

X AIR FORCE 
B-1B CMUP/COMPUTER UPGRAI )E X • t 

 

AIR FORCE 
B-1B CMUP/D5 UP X 

  

AIR FORCE 
B-2 X 

 

X AIR FORCE 
BATTLEFIELD D SIT (IncIL des X 

  

ARMY 
FBCB2) 

    

BLACKHAWK ( JH-60L) 

  

X ARMY 
BRADLEY FVS M2/M3) UPGRAC X 

 

X ARMY 
C-1 30J (ALL V kRIANTS) X 

 

X AIR FORCE 
C-PA 

   

AIR FORCE 

1) 1 



02 VEHICLE X X X ARMY 
CCTT X X ARMY 
CEO X X NAVY 
CEIS X X OSD (HA) 
CH-47D (Improved Cargo Helo X X X ARMY 
(ICH)) 
CH60 CARGO HELICOPTER X X X NAVY 
CHCS II X X OSD (HA) 
CHEMICAL DEMILITARIZATION X X ARMY 
CID X X DOD 
CMU (CHEYENNE MTN UPGRADE) X X AIR FORCE 
COMANCHE (RAH-66) X X X ARMY 
CRUSADER X X X ARMY 
CSEL X AIR FORCE 
CSSCS (ATCCS) X X ARMY 
CV(X) X X X NAVY 
CVN-68 Class X X NAVY 
DARK STAR X X DOD 
DCPDS X X AIR FORCE 
DDG-51 (ALL VARIANTS) X X X NAVY 
DU/COE X DISA 
DIMHRS X X NAVY 
DJAS/CEFMS X X DFAS 
DJMS X X DFAS 
DMLSS X X OSD (HA) 
DMS X X D1SA 
DMSP X X AIR FORCE 
DPPS X X DFAS 
DSS X X DLA 
E-2C X X NAVY 
E-3A (RSIP) AWACS X X AIR FORCE 
E-6A/B X NAVY 
EA-6B (ALL UPGRADES) X X NAVY 
EDM X X X DFAS 
EELV X X AIR FORCE 
EFOG-M X X X ARMY 
ESSM X X X NAVY 
F/A-18 O/D (UPGRADES) X X NAVY 
F/A-18 E/F X X X NAVY 
F-15 FDL (JTIDS) X X AIR FORCE 
F-15/TEWS X X AIR FORCE 
F-22 X X X AIR FORCE 
FAADS 02I (ATCCS) X X ARMY 
FAS X X DLA 
FDS/ADS X NAVY 
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FMTV 

 

X ) 

 

ARMY 
FOTT 

 

X ) X ARMY 
FUTURE COMB, 1/4T SYSTEM X ) X ARMY 
FUTURE INFANT VEH IC _E X ) X ARMY 
FUTURE SCOUT CAVALR SYSTEN 1 X 

 

X ARMY 
GBS 

 

X 

  

OSD 
GCCS 

 

X ) 

 

DISA 
GCCS (CAPST( )NE) X 

  

AIR FORCE 
GCSS-AF 

 

X 

  

AIR FORCE 
GLOBAL HAM 

 

X ; : 

 

DOD 
GTN 

 

X 

  

AIR FORCE 
HDBTDC 

 

X 

  

DOD 
HMMLTV 

 

X ; : X ARMY 
H PCMP 

 

X 

  

OSD (DDR&E) 
HSRS 

 

X 

  

DOD 
IDECM 

 

X 

  

NAVY 
IEW COMMON SENSOR 

   

ARMY 
IMDS 

 

X \ 

 

AIR FORCE 
ITAS 

 

X 

  

ARMY 
JASSM 

 

X 

 

X AIR FORCE 
JAVELIN (AAVIi 5-M) X 

 

X ARMY 
JCALS 

 

X 

  

ARMY 
JDAM 

 

X 

 

X AIR FORCE 
JMPS 

 

X I 

 

NAVY/AF 
JPALS 

 

X 

  

AIR FORCE 
JPATS 

 

X 

  

AIR FORCE 
JSF 

 

X IC X DOD 
JSIPS (Include: CIGGS (A31) X 

  

AIR FORCE 
JSOW BASEL1N 

 

X 

 

X NAVY 
JSOW BLU-108 

 

X ( X NAVY 
JSOW UNITAR, 
JSTARS (E-8C) 

 

X 
X 

( 
( 

X NAVY 
AIR FORCE 

JSTARS GSM 

 

X 

  

ARMY 
JTRS 

 

X ( 

 

DOD 
K1OWA WARRI DR (OH-5.8D) X ( X ARMY 
LAND WARRIC 

 

X ( 

 

ARMY 
LHD CLASS 

    

NAVY 
LONGBOW N ACHE (A-1-64D) X ( X ARMY 
LONGBOW HE _LFIRE X 

 

X ARMY 
LOSAT 

 

X ( X ARMY 
LPD I 7(LX) 

 

X 

 

X NAVY 
M 993 7.62 MN 1 AP 

  

X ARMY 
M 995 5.56 MN 1 AP 

  

X ARMY 
MI BREACHEP 

   

X ARMY 
MI HAB 

   

X ARMY 
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MI A2 UPGRADE X X X ARMY 
M829E3 

  

X ARMY 
MCS (ATCCS) X X 

 

ARMY 
MEADS X X X BMDO 
MH-47E/MH-60K SOA 

  

X ARMY 
MHC (COASTAL MINE HUNTER) X X 

 

NAVY 
MIDS-FDL X X 

 

AIR FORCE 
MIDS-LVT X X 

 

NAVY 
MiLSTAR X X 

 

AIR FORCE 
MINUTEMAN III GRP PHASE 1 X X 

 

AIR FORCE 
MINUTEMAN III PRP X X 

 

AIR FORCE 
MK-48 ADCAP (ALL MODS) X X X NAVY 
MLRS (ERR) X X X ARMY 
MLRS (GUIDED ROCKET) X X X ARMY 
MLRS M270A1 X X 

 

ARMY 
MLRS UPGRADE X X 

 

ARMY 
NAS X X 

 

AIR FORCE 
NAVSTAR GPS X X 

 

AR FORCE 
NAVY AREA TBMD X X X BMDO 
NBC RECON VEHICLE X X 

 

ARMY 
NESP (EHF) (Part of MILSTAR) X X 

 

NAVY 
NEW ATTACK SUB (NSSN) X X X NAVY 
NMD X X X BMDO 
NON TOXIC AMMO 

  

X ARMY 
NPOESS X X 

 

DOD 
NSIPS X X 

 

NAVY 
NTCSS X X 

 

NAVY 
NTVV X X X BMDO 
OCSWS 

  

X ARMY 
OICWS 

  

X ARMY 
PATRIOT PAC-3 X X X BMDO 
PLS X X 

 

ARMY 
PREDATOR X X 

 

AIR FORCE 
ORCC/SSDS X X 

 

NAVY 
RAM X X X NAVY 
RCAS X X 

 

ARMY 
SADARM X X X ARMY 
SBIRS X X 

 

AIR FORCE 
SC.-21 X X X NAVY 
SCAMP (MILSTAR, BLK II) X X 

 

ARMY 
SEA SPARROW AIM/RIM-7 

 

X 

 

NAVY 
SFW 

 

X 

 

AIR FORCE 
SFW P31 X X X AIR FORCE 
SH-60R X X X NAVY 
SIDPERS3 X X 

 

ARMY 
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C) 
SI1RCM/ATIRCN /CMWS X > 

 

ARMY 

SI N CGARS 

 

X > 

 

ARMY 
SIRFC 

 

X > 

 

ARMY 
SLAM 

 

X )4 X NAVY 

SM-2 (BLKS III/111 

 

X > 

 

NAVY 
SM-2 BLK IV/IV/ 

 

X > X NAVY 
SMART CARD 

 

X 

  

OSD/CJCS 
SMART-T 

 

X > 

 

ARMY 
SPS 

 

X > 

 

DLA 
SSN21/BSY-2 

 

X > X NAVY 
STARS 

 

X > 

 

DFAS 
STINGER RMP 

 

X > X ARMY 
STRATEGIC SEA UFT X > 

 

NAVY 
SUB COMMS (5 

 

X > 

 

NAVY 
SWPS/TRICOM; 

 

X ) 

 

AIR FORCE 
T-45TS 

 

X ) 

 

NAVY 
T-AGOS/SURTA 3S/LFA 

   

NAVY 
TAMPS 

 

X ) 

 

NAVY 
IC-AIMS 

 

X ) 

 

ARMY 
TCS 

 

X ) 

 

DOD 
THAAD/GBR 

 

X ) X BMDO 
THEATRE MISSIC )NI PLAN ::.NTR 

   

MAW 
TITAN IV 

 

X ) 

 

AIR FORCE 
TMIP 

 

X I 

 

OSD (HA) 
TOMAHAWK (.5. LCM) X I X NAVY 
TRAC2ES 

 

X I 

 

AIR FORCE 
TRIDENT II MISS LE X I 

 

NAVY 
TUAV 

 

X 

  

ARMY 
UHF FOLLOW-C >r\J SATELLITE X I 

 

NAVY 
USMC H-1 UPC-

 

RADE X I X NAVY 
V-22 

 

X I X NAVY 
VERTICAL LAU r ICH ASROC 

   

NAVY 
WIDE AREA Ml NITION 

  

X ARMY 
XM4001 40mrr CAN1STE 2 

  

X ARMY 
CARTIDGE 
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Refer,  .nced Doc uments 

T&E references and ources 

• Audit Report the DoD Inspect°, General -- 9perational Testing Performed on Weapon 
Systems, Rep .rt No. 96-107, May 1996. 

• Annual Repo, t to the Pr'sident an I the Ccngr ?ss 1999, William S. Cohen, Secretary of 
Defense, App ridix J: Governmen Perform e and Results Act Performance Plan for 
FY00, Perfor nance Goat 2.6 

• Secretary of I )efense Re,7ort to Cc ngress: tct, 9ns to Accelerate the Movement to the New 
Workforce Vi .ion, April I, 1998 

• Statistics, Te! ring, and l)efense Ad quisitio,z: A ew Approaches and Methodological 
Improvement. , National Research Council Nz tional Academy Press, Washington, D.C., 
1998 

• Test and Eva,uation Ma uzgement Guide, 1)S IC, August 1993, 1G Report No. 96-107, 
"Operational resting Pe formed a Weapons iystems", 6 May 1996 

• DOT&E brie ings and sports 
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LPPEls DI F 
Ac .onym GI tssary 

( Used iii T !xi) 

A CAT Acquisition Cs tegory 
ACTD Advan zed Con cept T.!ch nology Demonstration 
A OA Analysis of All ernatives 
B-LRIP Beyond Low P ate Initial Production 
CAE Component Al quisiti on Executive 
COEA Cost aid Opel ationai El fectiveness Analysis 
CO! Critic g 1 Opera tional .[ssi te 
COTS/NDI Comma Tcial-of Id /non-developmental item 
CTEIP Centrg .1 Test a id Eva lug tion Investment Program 
DAB Defen s e Acqui ;Won I los rd 
DAWIA Defense Acqui ;ition Wo -kforce Improvement Act 
DIA Defense Intelli gence ikgt ncy 
DoD Depar :ment of Defen 
DoD-IG Depar :ment of Defen ie ] nspector General 
DoDD Depar :ment of Defenie I Arective 
DOT &E Direct Opel ationa I T !st and Evaluation 
DT develo pmental test 
DT&E developmental test and .valuation 
DTEPI Defens e Test a nd Evg lug .lion Professional Institute 
FFRDC Feder illy Fun led Re ma rch and Development Center 
IDA Institute for D !fense kn ilyses 
IPT Integr ited Pr duct Teat n 
JOT&E Joint Operatic nal Te it g nd Evaluation 
LFT&E Live Fire Test and E,'ali tation 
LRIP Low Pate Initial Produc lion 
MAISRC Major Auto= ited In for nation System Review Council 
MDAP Major Defenst Acquisiti on Program 
MRTFB Major Range aid Te ;t I 'acility Base 
M &S model. ng and ;imula lot t 
OFA operational fit Id assessn tent 
OSD Office of the S !.cretal y c f Defense 
OT operational te: t 
OTA Operational T !st Agt nc 
oT&E operational te t and t:va uation 
RTA Rotati mai Tr: ining Ass ignment 
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Section I. Organi !ation and Manage, rient 

Tab C. 1-.:xtenta1 Pi mess 
3. Exce.ut ve — Key interatte: icy Relationships 
). Congrei sional 

a. Key Committt es 
1. Testir iony by rhe I lonorable Philip E. Coyle. Before the Senate 

Arme L Servict s C )mmittee AirLand Forces Subcommittee, 
Mud 22, 200D, o Tactical Aviation 

2. Testimony by The Honorable Philip E. Coyle, Before the House 
Comn ittee on (io' 'emment Reform Subcommittee on National 
Securi:y, Vete' ans Affairs, and International Relations. September 8, 
2000 in National • /fissile Defense 

b. Maj )1. Report: to Conk res 
c. Pelle ing 1.egis ative Issues 

. F-22 TI st and Evali lotion 
:.. Interim Armor veh de Comparison Plan 
: . Radio I requency In .egration and Testing Environment 
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- Kep  Interag ency Relationships 

National Aeron: utics and Space Ad ministriltio (NASA) 

The Depz rtment of Defense hE s had Worki ig relationships with National Aeronautics 
and Space Admi: listration for many y •ars includir Lz the cooperative use of each agency's test 
facilities. In son e areas (c.1.., low spt :d wind tun iels), the Department of Defense is totally 
dependent on the National Aeronautic; and Space Administration or other sources since it 
does not maintai i test facili: ics in the: e areas. 

In the 19' 'Os, the Na ional Aer mautics and Space Administration and the Department 
of Defense condi ;cted a seri :s of joint studies :bet. sed on improving the management, 
efficiency, and n aintenance of variou ; aeronai the: .1 and space facilities. A 1995-1996 study 
recommended th formatior of six fa c ilities al ian :es that would provide better coordination 
and joint plannir g activities The six illiance:, we .e formed for major facilities in the 
categories of wir d tunnels, ;ieropropu sion tesi facilities, rocket propulsion test facilities, 
space environme tal simula:ion facili ics, arc-leal d test facilities, and hypervelocity ranges. 
The Department of Defense and the N ational /ter( nautics and Space Administration signed 
memoranda of ai yeement fcr these si) allianct s ir January 1998. 

Since the 1, the two organizatii .ns have bet 1 working on tbrming a broader alliance in 
the area of aeron wtical test facilities. In early 20(0. the two organizations chartered a 
broader National Aeronautical Test A fiance (NA" A) to provide integrated strategic 
management of z nd planning fbr aero lynamic aei othermal, and aeropropulsion facilities. 
(attached). The gational Aoronautica Test AI liar ze goes beyond the activities described in 
the earlier Mem( randa of Agreement Ind inch :de! a full-time joint management office with 
increased author ty. The de:ailed con :ept of o wt.; tions for the National Aeronautical Test 
Alliance is now icing defin :d. 

Department of .nergy 

Since 19' '6, the Dirtetor. Ope: ational Vest and Evaluation has been cooperating with 
the Assistant Set retary of Flergy for )efense Pro ;rams on modeling and simulation 
activities appliec ble to systc m lethalit and vu net ibility and weapons stockpile stewardship. 

The Dep: rtment of Defense is requireC by Statute to conduct live fire testing to 
evaluate full-up, system-lev lethalit! and vul nen bility. Physical phenomena associated 
with threat-targe interaction in syster i vulnenbili :y and lethality live fire testing are difficult 
to simulate in th: ee dimensions. The nodelin.; an .1 simulation technologies presently in use, 
hardware and so tware, are lot suffici :nt and ign ficant improvements are needed. As part 
of this initiative, the Depart Tient off) :tense v tint rability community began exploiting the 
advanced model ng techniq ies used 1 y the De pari :nent of Energy to aid in maintaining the 
safety, reliabilit>, and pertb -mance of the Unitzd .tates nuclear weapons stockpile. This 
successful coopc rative effolt is now i: L its fifth ye; r. 



National .keronat tic: 1 Test Alliance 
Intel-age ncy Agree! lent BetN‘een 

The Nati mal Aere nautics an Space Administration 
a id 

nited States Deprtient of Defense 

Introductic n 

This Interagency A ;reement ( AG) is et tered in o b / the National Aeronautics and Space 
Administration (N/ SA) and the United States Cepa iment of Defense (DoD) (the "Parties") to 
establish a Nationa. Aeronauti :al Test i fiance (NA TA). 

11. Purpose 

The purpose of the •IATA is t(i facilitate the est blis 'lment of an integrated national strategy for 
management of the r aeronauti:al test fa :ilities. The objective of NATA is to provide a forum 
for DoD and NASA to consult on the in: egration of he management of aerodynamic, 
aerothermodynamic , and aeror ropulsion facilitie oN fried or operated by the United States, taking 
into account militari, civili in, and comr iercial a :ro5pace interests, to the extent permitted by 
law. 
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IV. Terms of Agreemet it 

A. NASA an i DoD agr :e to estat lish and sup port the NATA, as a team approach to be used 
as outline I in this IA G . 

B. The NAT k shall ser ie as a fot im for c oor linating NASA and DoD policy pertaining to 
such facil ties and m 3king rec( rnmendttio ts, as appropriate, relevant to the use and 
managem !nt of such facilities o NASI, ar 1 DoD management. Each agency agrees that 
it shall ac ively parti ;ipate in t te NATI oi. matters pertaining to such Government-
owned tes t facilites. DoD issi es will lee c mrdinated through the Test and Evaluation 
Board of )irectors Executive gent pr or I D review by the Defense Test and Training 
Steering ( lroup (DT "SG). 

C. NASA an DoD flirt Der agree o provic e II e necessary resources to support the 
objectives of the NA TA, consi ;tent wit .1 ai plicable law. Such resources may include, but 
not be lint ited to, personnel, ec uipment, su )plies, and facilities. 

D. NASA an I DoD shall individu illy reta n ti eir respective exclusive responsibilities and 
authority, iirection ad ccntrol over th( fo lowing: 

I Real a Id tang:ble property, includir g e luipment, located within their respective 
install itions. 

2. Overs ght of NA7A activit es. 

3. Fun& g for their participat on on the N kTA, consistent with applicable law. 

4. Persor net. To the: extent th at persot inel are assigned to work full-time on NATA-
relate( topics, the assignini party al:ree ; to accept input from the other Party for 
consid !ration in conductinE annual )erf Dr-mance appraisals. 

V. Facilities 

Designated test fa ;ilities within the pu: view of NA TA are located at four installations within the 
continental Unite( States: Aries Rest rch Center ARC), Arnold Engineering Development 
Center (AEDC), I angley Re ;earch Ce; ;ter (LaI.C). and Glenn Research Center (GRC). The 
specific test facili ies that fal under the managc rial purview of NATA are identified by name 
and location in AI pendix A tir this IA( i. 

VI. Organization and Funding 

The Parties agree hat this IA G.does nc t establi..h a Dy new organizations and that it is not a 
funding document NASA a; id DoD sl all each pro iide support to the NATA from within their 
own agencies and shall fund heir own Darticipztior on the NATA. The requirements of this 
IAG are subject tc the availability of at propriat !Inds and no provision in this IAG shall be 

2 



Byc: 
  ssociate I )eputy Adininistrato 

Date: 

construed as a cor imitment t) provide resource $ ir violation of the Anti-Deficiency Act, 31 
U.S.C. 1341 et so or any otner applic able statute N regulation. 

  

Vii. Executive Agents 

The Secretary oft le Air Fort e or desii nee sha 1 se -ve as the DoD Executive Agent for 
implementation o-  this agree nent with n DoD. Th :NASA Associate Administrator of Aero-
Space Technology or design( e shall se ve as th: N LSA Executive Agent for implementation of 
this agreement wi bin NASA. The Ex' cutive a gen s shall implement the terms of this 
agreement, consis ent with al plicable ; aw. 

VIII. Modificat ons 

This IAG may be nodified b written Lgreeme t o the Parties signing below, or their designees. 

IX. Terminati 3n 

This JAG may be errninated by either 'arty up m : 0 day written notice to the other Party. 

X. Effective Itate and T erm 

This IAG become: effective .n) the dat : it is finally signed by both Parties and shall expire five 
(5) years thereafte , unless otterwise te rminated in accordance with section IX. This IAG may 
also be renewed al the end of the appli( able ten n b mutual written agreement of the Parties or 
their designees. 

XI. Execution 

National Aeronau ics and Space Admi listratio 

Department of De rense 

--.1  Deputy Se)  retary oft efense 
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Append x A 

NATA Fa,  illties 

Facilii y 
rid Tunnel 
Tunnels (11 Ft., 9x' ' Ft., 8x" Ft ) 
Aerodyn:.mic Corn )1ex (4080 Ft., 80x 120 Ft.) 

: Facility 
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Tunnel (13 )th test se :tions) 

Turuiei 
Wind Tunr el 
-essure Tu. 
ic Tunnel 
iture Tunn21 
nic Turr.e 
Lnel 
and 5 In. M6 FITT 
onic 
nel 

:1 (I Ox10 supersonic 
P3L-4, iiatt ECR.L-2 3) 
cility 

ilsion Test Unit (AP FU) 
C-2 
1-4 and 1-5 

12, SL-1,51.--2 
:ies 

12-Ft. Pressure W 
Unitary Plan Winc 
National Full Scat 
National Transoni 
14x22 Ft. Wind Ti 
Transonic Dynam: 
Unitary Pan Wind 
16 Ft. Transonic 
20 Ft. Vertical Spi 
20 In. Supersonic 
Low Turbulence P 
0.3 Meter Cryoger 
8 Ft. High Temper 
20 In. Mh Hypersc 
20 In. M6 CF4 Tu: 
311n. MIO Tunnei 
22 In. M20 Hypers. 
Icing Research Tu; 
8x6/9x15 Tunnels 
Unitary Plan Turin 
Test Cells 
Hypersonic Test F. 
16T/I6S 
41 
Aerodynamic Prop 
Test Cells C-1 and 
Test Cells T-1, T-2 
Test Cells J-1, 1-2 
Test Cells T-11, T-
Von Karman Facili 
Tunnel 9 Nitrogen 

Location 
ARC 
ARC 
ARC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
LaRC 
GRC 
GRC 
GRC 
GRC 
GRC 
AEDC 
AEDC 
AEDC 
AEDC 
AEDC 
AEDC 
AEDC 
AEDC 
AEDC 
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INTRODUC ION 

Mr. Cl airman, in :rnbers of the Subc om nittee. I appreciate the opportunity to 

appear before you to discuss the te ring and evr luation programs for the FiA-181:11:, the 

F-22, and the .oint Strike Fighter. fhis is my t tird appearance before this subcommittee, 

and I very mu :h appreciz te your cc inmitment ti demonstrated performance through 

realistic test a id evaluati m. This c Dmmitment las been expressed in your statements and 

comments intiese herir gs, by the time yar hr. ye devoted to these issues, and by the 

bipartisan app -oach you 'lave taker with re! pee: to achieving the best military capability 

for our warfig rters. I toe k forward to bringing you up to date on our views of the current 

status of these programs. 

F/A-I8E/F Si PER HO ZNET 

I will I egin w;th he F 'A-11 Eh'. Last y :ar 1 told this Subcommittee that in the 

FIA-18E/F tht Navy was getting if aircraf . it • vanted. Six months of intense operational 

testing this ye mr has c3n1 rmed that judgment. .1 he Navy is getting an aircraft that in most 

respects is mil stantially t etter than the F/A- 18( /D. A side-by-side comparison of the 

Iwo aircraft is show, im he charts -mere at the e Ise!, and also at the back of this section of 

my full, prepa -ed statemtnt. "[het. 'A-18E/ is superior in overall operational 

performance, lexibility, nd survil ability a; a ighter/attack aircraft. In addition, F/A-

18E/F can per Imn in ssi )ns that am .! not aviilal le in the F/A-I8C/D. I am referring to 

the ability to erforrn refuelinE tanker z rid he ability to replace the EA-6B electronic 

warfare aircra 1--- a need :hat has In en well loc nnented by this Subcommittee. 

*Festin t often revrals new p •oblems, bui we did not experience anything that was 

unexpected dt ring OPEVAL. Res tits were cot sistent with the previous Operational Test 

periods we reported last :'ear. This consistency is indicative of the extensive testing prior 

to IOT&E. r le F/A- I8E /I' has ace umulateilne irly 8,000 hours of developmental and 

operational fli4ht test to date, over l,500 more han last year. This testing identified 

strengths that be itil zed by th fleet and di ficiencies that will he corrected or 

mitigated by tte progran-  manager. The Navy ; nd the F/A-I 8 Ed' Program Manager 

continue to ta:.e an oren Ind balan. ed approact in this regard. 
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AREAS OF a G WIC ANT EN! 'AWE VIE NT 

The F A-1 8Eif his notablt attributrs. [hese include tactical flexibility, the 

ability to cane more ipons thar the F/A • 1 817/1). improved survivability over the CID, 

improved car ier lanc in and take( ff perfu ma ice, remarkable weapon delivery accuracy, 

air combat m ineuvering capabilit , and in rea ed bring-back. 

Bring back is tit( ability to land up( n ti e carrier with unexpended ordnance. 

Typically, thi bring-bac of an air ;raft is limit ai by the maximum loads that the aircraft 

can sustain oi . a repeatec basis. D iring op. :rat onal missions, it is common that self-

protect weap( .ns art: not expended Similarly, veapons loaded for contingency operations 

are often not :xpended and with d e prepot der nice of operations other than war, the 

likelihood of :his happer ing has ir creased. W th the increased use of expensive self-

protect and ":mart" wea xms, rout ne jettis mit g of unexpended ordnance in order to 

reduce the lai ding weight below t. ring-bac (. cc nstraints is not affordable. Over the 

lifetime of th aircraft, this could mount to rrt llions of dollars. 

The FA-18E ha5 an incrca brini;-be ;It payload of about 3,400 lbs. as 

compared to he Lot XI:: . Ihe inae; sed payload allowed by this bring-back 

can be used a; increased fuel, incr :ased self-pt •itection loads, increased offensive weapon 

load, or any ambinatiot thereof For exar lt,  the self-protect capability of the F/A-18E 

could be incr !ased by carrying twc to three ath AMRAAM and/or one to two more 

HARM over what the Fy A-1 8(7/1) :ould ca -ry. The PA-181: has an increased bring-back 

or approxima .ely 2.400 bs. as con :pared tc a lot XIX PA-18C. 

Whcr serving as a tanker, • he E/A-.  8E. F can match the altitude and speed 

performance )f the carri :I's other Arike an .1 at ack aircraft, refueling other aircraft that 

return to the arricr in a .ow fuel s ate, thcr :thy extending their flight time to allow an 

orderly recov :ry of aircraft within the estat.list ed carrier cycle time for flight operations. 

This capabili y also helps to take s )me of tie 1.. arden off the aging S-3 tankers, another 

need well do( um.:.s.nted by thit... Sub :ommittc. 



AREAS OF 1 'ONCERN AND R i:COMME: MATIONS 

In my full, r  rcpa ed testimi iny I also de tcribe areas of concern for the F/A-

These includt the wear nd tear or carried Nee Ions due to under-wing vibration, and low 

top speed in r .tlation to current, sta .e-of-the-art fighters, especially at higher altitudes. 

Some areas o 'concern al:: cotruno to the CA) including deficiencies with the targeting 

forward loc& ng infrareC sensor ar :1 perfor nar ze of the AN/AM-73 radar. 

I also !•ecomrrien1 improve nents to the FA-1 RFT. These include a new, active 

electronically scanned r dar, conti wed effort t lessen under-wing vibration, addition of 

the Joint Hell et Mountcd Cueing system z nd he AIM-9X, an advanced FUR, positive 

ID capability and tiecou pled front and rear cot kpits. We also recommend that the 

program corn 31Cte its ha tie damat e repair 2ro; ;ram. 

One c f the principal justifi ations fin tie F/A-I8E/F is its capacity for growth to 

correct probb ms inherent in some existing key subsystems that are common to the F/A-

8cin. The 7A-I WA' was desig led with the ie improvements in mind. It is essential 

that these Na roadmal I improve. nents he rap dly developed. tested, and incorporated. 

Until hese improvements .re made, th. F/A-I8PF will not fully realize its 

potential and the operati Dna] canal ilities f r w tich it was envisioned. 

; •, 
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• • ;.; F-22 RAPTO R 

The F- n Raptor s now in ::.rigineer rig Ind Manutheturing Development (EMI)) 

to replace the 7-15 as thi country' air don ma ice fighter. The F-22 has been in the 

EMD phase si ice 1991 aid has col ipleted i.lm' ist 15 percent (about 600 hours) of the 

planned flight testing. ap Noximate y 400 hour; more than when I testified before this 

committee las . year. Tht F-22 des gn cmpt asi: es stealth, supercruise, and integrated 

avionics to pr wide majo • improve ncnts in effi ctiveness and survivability. 

Initial. y, the F-22 program lad plan red a Low Rate Initial Production (LR1P) 

commitment i 1 Deceinbt r 19)9. 1- °welter, Co igress delayed the I,RIP decision until 

December 20110 whcr more test da a will av iilable. The Congress also wisely 

required sotnt flight test:rig of Rio :k 3.0 so ftw. :re, which includes a fused architecture for 

radar; Comm, .nication, Navigatior. . and Int ;rro /ation (CNI); and Electronic Warfare 

(EW). 

F-22 t ;st results thus far an quite positi ve. The flight test envelope now extends 

above 50,000 feet, in ex t ess of Mi! .1h 1.5, aid nth excursions from nunus 40 degrees to 

greater than 6 1 degrees angle of at ack, and wi, lout any major impediments, except for 

fin buffeting i i the vertit at tails. 1 wo Key Per brmance Parameters—supercruise and 

internal missi es payload -- have bt en ("erne nsti ated this year. Performance of the F119 

engine has be ;r1 outstanc ing throui horn the all,  ,wable flight envelope. Several problems 

have been ide ititied in t, -sting to d ite, but t icy arc being addressed and corrected. 

Operational 1,ssessmen t 

In sup ion of the Decembet 1999 D,:fer se Acquisition Executive (DAE) review, 

the Air Force Operationcl Test ant'. Evaluat on ..."'enter (AFOTEC) conducted an early 

Operational / ssessomn (OA). Al hough oily imited flight test data were available, 

aircraft comp )nent &sit n pre..4)1en 5, potential - naintainability concerns, and 

programmatie issues wCie identitie d and ar de ieribed in my complete statement. The 



Air Combat ( ommard RCC) and the F-2: Sy item Program Office (SPO) are taking 

action to rest: .ve them. 

Flight Test rogram P -ogress 

The p incipal iss le that I h we with the test program is that it is proceeding much 

more slowly han in pre-ious aircr ift developr tent programs, and even these lagging 

testing sched des contin le to slip t ver timc. C ntinuing slips in flight test aircraft 

deliveries rec uce the air :raft-mon hs availt ble for testing. The issue is shrinking flight 

test operatii4 months in the (level. ipment f rog -am prior to the start of dedicated Initial 

Operational• 'est and E‘aluation ( OT&E). 0' er the past three years we have lost 49 

flight test mc nths that sl.ould have been availa )1e for flight testing. 

To ac :ommodato lost test - ime and red ice test costs, the total flight test hours 

have been re luced from 4,337 hot rs to 3,757 I ours. This is a 13 percent reduction due 

mostly to del z.Tral of the requirem •nt for c; ter Lai combat configuration testing and 

hoped-for av onics test officiencie >. To sq ice :e these 3,757 test hours into the available 

flight test tin c will rewire test fly tog at ar inc reased rate. 

lncre isingly opt mistic prc posed dive! )pment test schedules, schedules that have 

not been met to date, thicaten the :tart of d edit ated 10T&F. in August 2002. 

Nevertheless flight test program i  rogress ;ho; ild improve significantly this year with 

additional te: t aircraft. dour new light test au t craft arc to be delivered this year. 

My f II, prepare i statemei t details isst es with static and fatigue testing, with 

avionics test ng, with w:apons te!,  .ing, and wi h low observability (1.0) testing and 

maintenance Of special concern s the pa ent al for LO maintainability problems to 

adversely im 'act the sutability c aluation as hey did in the 8-2 program. 

The ( urrent test )rogram C:ies not ilch de any operational testing under adverse 

environments' conditiol.s. esNeia ly in rait. 1i4h1ning. and cold weather. Adverse 

environment ; will be simulated in the climatic test chamber at Eglin AFB, FL., hut this is 
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basically a st tic tem. (although cm incs, flight ontrols and landing gear will be operated). 

All planned F MI) flight testing, in :luding • 01 %F., is to be based at Edwards AFB, CA. 

and Nellis Al B, NV, wl ere rain a id high him dity are infrequent. 

My ft 11 stateraer t also desi ribes thc st tus of the live first testing work. We arc 

concerned th t a ciecisiot by the A ir Force to r :move some fire suppression systems, and 

other factors, have incrc ised the a rcraft's :not ability of being killed given a hit. 

Estimates arc now that t e vulnerz ble area is s Ime 30 percent higher than the F-22 

specification :ails for. 

Cost Cap C( ncerns 

Whilt a cost cap may have been us:ful earlier in the F-22 program, it now appears 

to be harmiru: the test pi ograin. A: this po nt, he test budget is essentially the only 

uncommitted part ef the EMI) buc get. Ching, s to reduce costs and stay within the cost 

cap almost al ways resul in less te ting and inc -eased development risks. Any further 

reduction of esting task 5 increase the risk of lot being ready to start or successfully 

complete KY •&E. A sp:citic curt :nt exalt plc is the inability to add engineers to 

maintain the ;tatie, ard f itigue test ng sche luk s. 

Anotl cr testing deferral, p: °posed ;is a cost-saving measure, is the external 

combat carri: ge of AIM -120 miss les and i:xte mai fuel tanks. Current plans are to defer 

this testing o itside F-22 EN,  D progr am iudget to the SEEK EAGLE program at a 

later undefin. d period ['his is als a deleral ifan ORD-required capability outside of 

the F-22 dev( lopment p: ograrn. 
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Recommend: lions 

A mo! 1 helpful congressior il action wo ld be to remove the EMI) cost cap and 

institute an al emotive mAhod for ontrolliiig fe F-22 program cost. One suggested 

alternative is o retain th(: total pro tram cost ca), adjusted for inflation, while removing 

the F.MD cos; cap. This would act ieve the ow: tall program cost control objective, but 

allow the OR )-defined ombat ea; abilities tolie effectively and efficiently demonstrated 

during F.MD prior to dec kilted KY -&E. Ti is ,ould certainly require an extension of 

EMI), probat iy a delay of up to ore year o:'I0 MP:, (from 2002 to 2003) and Milestone 

III. I would s Ippon. the ;ontinued LRIP pr )po :ed ramp-up rates (long lead of 36 aircraft 

in FY01 and ong lead o .24 aircra I in FY( 2)1) preserve the industrial base and 

negotiated tai get price. conntrutmer t curves. 
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II iTR01) LC HON 

Mr. Chairm m, membc -s of the S Thcomn- itte :, I appreciate the opportunity to appear 
Witte you to diseu ;s the testir g and eva uation frog ams for the F/A- I 81../F, the F-22, and the 
Joint Strike Fighter This is my third ap teatime het we this Subcommittee, and 1 very much 
appreciate the Subc ammi ace': commitn ent to dime lstrated performance through realistic test 
and evaluation. Th s commitment has b .en expri:sse i in your past statements and comments in 
these hearings, by t le time yen have de v Ited to t.iest issues, and by the bipartisan approach this 
Subcommittee has aken wqh .espect to ichievin; th: best military capability for our 
warfighters. Thus. look forwird to our exchange to lay, and being able to bring you up to date 
on our views of the current sta:us thes progra ns. 
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program manager. The Navy continues to 
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13ACKG ROUND 

The F. A-18111: itiper 1 .on .et. like th FIA-If•C/1 • beleire it. is a multi-mission strike fighter 
combining the capa of a fighter w th those of a ri attack aircraft. Recognized deficiencies 
with the FiA-18(/1-  gave rise n 1991 to Navy Opera .ional Requirements (OR) for an F/A-18E/F 
Upgrade. This (loci .ment servcd as the I-. isis for mul.iple acquisition reviews, which resulted in 
approval to enter F.! /11) for :he F/A-18E1 The (IR :ated that the number one priority was 
increased internal Ii .el. Jr.r_dd tion, it idi ntified t ire e principal improvements over the existing 
FIA-18C/T) needed .n the PA-1 8EIF Up ;rade: 

e Increased missi4 
• Increased curie 
• Improved survis 

in radwsip yload 
recovery :iayload. 

ability/red Iced vuln 

The OR ails( 
combat performanc 
18CID); and growil 
flight control, and I. 

identified required i 
: (turn rate climb rat 
capability.  (for gene: 

ydromeehanical systt 

nproverieni in several other areas. These included 
and accelt ration- as compared to the Lot XII F/A-

al avion es, :lectrical, environmental control system, 
ms) to s ipp In future roadmap improvements. 

While the 1' )91 O recuired bott a single-sea t (FIA-18E) and a two-seat version (FIA-
18F), originally the two-seat vorsion ww envisioned o serve as a trainer. Subsequently, the 
Navy directed that t e F/A-181' would la come th: in ;entory replacement for the F-14. A revised 
Operational Requir..ments Doc ument (0 ZI)) was pre mulgated in 1997. This ORD specifically 
directed that the lqi,-18E,I en .er service in two i ten tnents. Specifically. the PA-18F would he 
initially fielded as baseline to-seat au :raft (co Tip; Table to a Lot XII F/A-181)), and then 
further upgraded to incorporate decouplc I or inde per dent cockpits. This would allow the 
aircrew to conduct tear sirr ult means air .to-air ar d a r-to-ground missions. 

TEST AND EVAI CATION ACTIVE 'Y 

OPEVAL a the Flit- •IEIF was onductel fr an May through November 1999. Air Test 
and Evaluation Squ Orem Nine (VX-9), compor ent of the Navy's Operational Test and 
Evaluation Force (( PTEV1.01.), conduced the testi!.  g. 

OPEVAI. wis condict:d in acco dance with he Chief of Naval Operations (CNO) 
Project Test and Ev iluation Mister Plan ::TEMP) 20, -04 for the FIA-18E/F. The TEMP was 
reviewed and appro red by 1)0 f&E. Thi test pla i pr wided for approximately 700 FIA-18EIF 
sorties and 445 sup.  tort sorties from othe - aircraft (F/ \-18CID and simulated adversary aircraft 
such as F-16, etc). Me test team include .1 14 prir nu: pilots and nine Weapon System Operators. 
The test team had a variety of oxperienct levels, !loth in type aircraft and total flight hours. This 
expertise spanned a most all ol the tactic 11 combat ai craft the Navy has operated over the last 20 
years. These ineluc S3, A6. A7, H4, :nd ally iria as of the FIA-18. 

OPEVAL wis condictd usIng a total of evc1 aircraft delivered under the low rate 
initial production (I RIP) Lot I contract. These C PE 1AL aircraft consisted of three F1A-18E 
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(single-seat) aircraft and :our 17A-18F wo-seats, air :raft. Not all weapons planned fir eventual 
employment from tie F/A-181:!F were c eared for us e during OPEVAI... A large number of 
payload configurat :.ms comp-  sing 29 d: itinct lo;td-c uts were employed for the test. 
Configuration char ges ar.d imirovemen s in fun; re 1 !A-181A: production lots are expected. The 
Lot 1 aircraft and tl.e payloads tested in WEVA: w :re representative of the operational 
configurations to b 

The principal tt sting ocat on during ()PEVA L v as the Naval Air Weapons Center-Weapons 
Division at China I ake, CA. n additior to the tt stit g at China Lake, three extended periods of 
detached operation were conc.ucted. 

1. 10T&E Air-to -Ground I base - Th evalua ion began on May 27, 1999, at China Lake, CA. 
Flights in suppt .rt of Air-t( -Ground Veapom. A r-to-Air Sensors, Air Combat Maneuvering, 
De fense S upprt ssion, and Survivabi ity were cor ducted. During this phase, several items of 
significance we T accomplished. Th :re were mu tiplc ordnance flights dropping a variety of 
weapons such z: 3 Mk 82 (530 lb.), M c 83 (10 )0 1 :).), and CaUs (cluster bombs). Also, for the 
first time since .he A-6 air :raft a ne v organi : "b. y design" tanking capability was 
demonstrated b the F/A-18E/F duni ig day and r ,ght operations. Maintenance personnel 
became acquaii ted with a new comr uterized por able maintenance system associated with 
this aircraft. In support of the subsei .uent siniula :ed air combat phase, each aircrew received 
instruction and flights thci sing on 11 gh angle of tank maneuvering and general confidence 
building events These included air- 0-air we apc is performance verification and several 
range profiles t verify the flight per brmance: da a base. 

Air Combat Ph ase - This phase too place a: N, 6 Key West, FL, from June 14-25, 1999. 
During this det, chment, pt•rtions of 'ighter Eseo •t, Combat Air Patrol, Air Combat 
Maneuvering, ": actics, and Survivab lity wen as: essed. Scenarios generally included up to 
four Super Ilor lets versus an ecual r larger :nin her of opponents. Mixed formations of 
F/A-18C's and Super Eon .ets were lso t1owi tc compare the two aircraft in similar 
scenarios. The 185th  Fighter Squadr tn Air N Ai° la' Guard from Sioux City, IA, provided 
adversary suppt .rt flying F I 6Cs. TI-  :se F-16Cs mutated the latest generation MiG-29 
threat aircraft a id flew rea istic threk [ tactics. 

3. Carrier Opera lions - The Super He met operate 1 from the deck of the USS JOHN C. 
STENNIS, CV! 74, near the southe. n Califbmia coast, from July 12-28, 1999. The aircraft 
was integrated nto Carrier Air Wing NINE a id c =ducted simulated alert launches, long-

 

range strikes arl tankirg among mat y other ask;.• Initially, aircraft were deployed from 
NAS China Lal c to I...SS .1DI IN C. {ENNIS.. 1 :Us allowed the Ol'EVAL pilots numerous 
opportunities lc conduct eirrier land ngs and at pult launches in the F/A-18E/F in both 
daylight and ni ht conditiens. The a mart then t ..!mained aboard for integration into the 
normal ship air plan. 

4. Combined/Job Operati. ms - The iuper home: operated from Nellis AFI3, NV, 
participating in a Combined/Joint F.). ercise R :d 1 lag from August 16-27, 1999. Red Flail is 
an intense train ng exerc:st: involvin, Air Foice, Navy, Marine Corps and multinational 
assets. A realis .ic air campaign is cc nducted to a :tack representative threat targets with inert 
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and live munitic ns. Adver ;ary aircrc it and m alftkle surface-to-air threat systems oppose 
these assets. '11 e exercise .vas condt eted on in i istrumented range. All parameters were 
recorded and pl..yeti back 1.)r after ac .ion revi:w. 

5. Survivability, Lir-to-Air Missile ai d Smar: NV zapon Usage - During September through 
November 199c, opentionil testing .t China LA 2 focused upon survivability flights. These 
also included th:. delivery of air-to-ai • missiles ar d smart weapons. Survivability flights 
involved the co: [duct of op:rationall: represc hat ye strike missions. The targets and/or en 
route flight pat l-  s were del( nded by f: variety .rfa :tual and surrogate threat Surface-to-Air 
Missile systems A ir-to-ah gunnery Ind air-to-gr rund sensor flights rounded out the China 
Lake operatiom--  l testing:  ac:ivity. 

EFFECTIVENES:; TESTIN 

Effectivene: s testing di tring OPE VAL excrci: ed the FIA-18E/F in representative 
operating environm !nts. 'Me onduct of realistic mhsion scenarios encompassed all of the 
primary missions o: the Est.-1::E/F. nam rly: Interdit tion; War-At-Sea; Fighter Escort; Combat 
Air Patrol; Deck 1.3 Inched Intrceptor; t,ir Combat I laneuvering; Defense Suppression; Close 
Air Support Forwa -d Air Con roller (Ai borne); and Tanker. The reconnaissance mission was 
not tested during 0 'EVAL ft accordan e with the i pproved TEMP, this mission is planned to 
be tested during Fo Oferational lest and IN% luation. 

The followi. kg addrcsst s specific areas of F/A -18E/F tested performance which, in the 
opinion of DOT&F. have a significant ir kpact, pc siti 'e or negative, upon its operational mission 
effectiveness. 

AREAS OF SIGN FICA:NIT F,NIIAN( EMENT 

Tactical Flt xibility - I he attribu es of thc FL -18E/F, as confirmed by testing, contribute 
significant tactical 1!exibility frr the plar 7iing ark exi cution of a wide variety of missions. 
Tactical flexibility k xtends not only to th planning a id execution of combat missions but also to 
the integration of th :se combat missions ,nio the rupi kort capability of the carrier. Most notable 
in this regard are th fuel and I rd transft r capabi hie; of the F/A-18E/F force. in some 
circumstances, the i icreasekl ft el load of the FlA•Ifif IF vill allow the air wing commander 
flexibility in recove aircrat: within ft .! carrier opt rating cycle. 

Payload fle :ibility - P kyload fie: ibility i at kajor element of tactical flexibility. 
Increasing the optic is avail Libl to the 1/ k-18FIF to lan and execute missions increases mission 
effectiveness and ai 'craft servi vahiFty. , &rig with t le increased payload of the FIA-1817,SF, this 
aircraft also has twc. more v,•ea on static): s than the F A-18C/D. This combination of increased 
weapon stations am payload-c trrying ca may be used in a variety of ways to increase 
mission effectivene s. Payloac adyantag s allow the F/A- 1 8E4; to achieve the desired 
probability of destn ction ith fewer sor ies in thc thi eat area. or carry additional self-protect 
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weapons. As an ex; .mple, a St per Norm could cam several precision guided munitions. a 
targeting pod to sell -designate targets, ar I air-to- tir ; nd air-to-ground self-protect missiles. 

Carrier rer forrnance • Aircraft a:Herm:nee operating on and off the aircraft carrier 
was remarkable. TI e approact speeds at slower that the FiA-18CID in similar configurations. 
Quick throttle respc use. combined with ircraft stabil sty and low approach speeds, resulted in 
excellent glide slop : control. at Unportar t safety :ha: acteristic for carrier operations. The 
aircraft also demon trated a hil;11 tolerance for hal d C V landings. The immediate power 
response and power available Ilso gives he aircn.ft c (ceptional wave-off characteristics. 

The aircraft 
the carrier with uric 
maximum loads., i.e 
operational mission 
weapons loaded for 
of operations other 
use of expensive se 
in order to reduce ti 
lifetime of the aircr. 
problem, the fleet h 
carry. This exposes  

las increased bring-t 
:pendee or Mance. 1 
, kinetic energy that 

it is corn non that 
contingen( y operatic 
han war, ti .e likeliho 
f-protect aiid "smart' 
c landing leight bel 
.ft this, cou d amount 
is flown cc ntingency 
pilots 13 a.Ided risk.  

ack over its 
ypically, the 
he aircraft c 
Af-protezt v 
us arc often 

oftlii ; ha 
weapons, n 

nv bring-bat 
to millicns 
operations A 

PIA-1817F  

)redecessor. This is the ability to land on 
bring-back of an aircraft is limited by the 
an sustain on a repeated basis. During 
capons are not expended. Similarly, 
not expended. and with the preponderance 
)pening has increased. With the increased 
.utine jettisoning of unexpended ordnance 
k constraints is not affordable. Over the 
f dollars. In the past, to avoid this 
iith fewer weapons than the aircraft could 
iircrew will not face this problem. 

Due to the s ower landing speed ; nd more roust structure of the F/A-18E/F, the F/A-18E 
increases the allow l hie bring-tack paylo id by about .,400 lbs., as compared to the Lot XIX FIA-
18C. The increaset payload allowed by his brin1,-ba :k can be used as increased fuel, increased 
self-protection load incrcasec offensive weapon loa I. or any combination thereof For 
example. the self-pi -31.w capat ility of th. • F/A-18.-i et uld be increased by carrying two to three 
additional AMRAA M and/or cne to two norelL1.121\ I over what the F/A-18C/D could carry. 
The FIA-18f has ar increased 1ring-bad of approxit lately 2,400 lbs., as compared to a Lot XIX 
F/A-18C. 

Tanker Cal 
great flexibility for 
returning from their 
the F/A-18E/F tank 
and attack aircraft, i 
planning and execu 
planning. By servir 
refuel aircraft that r 
allow an orderly rec 
operations. 

'ability - The capabi: 
:arrier operations. ho 
assigned missions al 
x can mate n the altiti 
: can keep ip with th 
ing long-nnge missi 
g as a reco very %mkt:: 
:turn to the carrier in 
Dyer),  of ai 'craft witt 

.,ty of tilt: FL 
h by prcvid 
d by adc ing 
.dc and spec 
y mission pa 
)ns, includir 

the 17,1- l 
1 low 1111 SI 
in the es .abl 

t-I8E/F to conduct a tanker mission offers 
ng a tanker to refuel aircraft en route or 
flexibility to recovery operations. Since 

performance of the carrier's other strike 
;kage. This provides great flexibility in 

the support of inevitable changes to the 
FIX tanker, positioned near the carrier, can 
ire, thereby extending their flight time to 
shed carrier cycle time fOr flight 

Earlier versi )ns ot the 17A-18 are not cap; ble of performing this tanker mission. 
Accordingly, carrie; operations at long-n nge are .:urr :ntly limited by the scarce availability of 
existing S-3 tankers The introluction o: the F/A •1811/E, with its inherent ability to function as a 
tanker, will add ma ar flcxibili y to the c; rrier air wir a. enhancing both its effectiveness and its 
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safety. Following :arrier cpetations aim ard the IISS JOHN C. STENNIS, all flight operations 

personnel intervies !ed s'&l . persc nnel rep trtc I very favorable opinions as to the affect 

that FIA-1 8E4' wil I have en everall can ier open tiot s. 

Survivabil 
reduced vulnerabil 
suppression syst&t 
decoy. the ALR-6", 
countermeasures. 
improvements by 
In addition, the F/i 
be translated into r 
afterburner to mai:  

ty Enhant ements - 
ty desit.n t trough str 
, and redut ed suscep 
V(3), a reduced rack 

::hanges in cockpit d 
reating a cockpit env 

ea ns consid 
tuting altetnatives or 
tam n enerp while nu  

iurvi jut: 
ictural i:npr 
libility diet 
r cross-secti 
splay op tior 
ronmen . co 
:rable bnef 
use of lovve 
neuverit g d 

improvements for FiA-181FIF include 
tvements and incorporation of an active fire 
) the incorporation of the ALE-50 towed 
in. and increased numbers of expendable 
s also contribute to survivability 
iducive to increased situational awareness. 
t from the additional fuel it carries. This can 
• altitudes to avoid threat areas, or into use of 
iring a threat engagement. 

Air Comb: .t Maneuv :ring Hat dling Qua! ties - The 1:/A-18F/F resists departure even 
under aggressive n aneuve.7in1, at Itgh a igles of Ina,  .k. Testing of intentionally induced 
departures has sho vn qUicK and predict; hie recover • once the controls were released, with the 
nose below the hot izon, and a.rspced in Teased. Pill kt confidence engendered by these flight 
characteristics is Ii cely to pro-ide signif cant bet.efii s to the effectiveness of this aircraft in 
missions demandit g aggressiue maneus !ring; e. ;., close-in air-to-air combat or maneuvering 
versus missile shoi s. 

OPEVAL, Iso contirn:ed anodic r associr tcd enhancing characteristic--positive nose 
pointing. The F/A 18E/17  has unusual a ;.itity anc co Anil of the pitch axis, allowing the pilot to 
point the nose and :ake the fir ;t shot on nost ent:agc ments. This nose pointing capability 
impressed the pilo s of ads ers try aireraf : during Jpe -ational tests of Air Combat Maneuvering. 

Weapon D !livery Ate :uraey - l uring 0 1--11 3 and OPEVAL, many sorties were 
conducted to cvalu ite the bon :bing acct. racy oft c I /A-18E1F. These sorties executed weapons 
deliveries using op :rationally realistic d :livery profi cs in the conduct of Interdiction, Close Air 
Support, and Forw trd Air Controller (A rborne) Mis sions. The deliveries included large 
numbers of genera -purpose bmnbs fror ; a large inn: iber of delivery profiles involving varying 
altitudes and dive nglcs. In z ddition, a number af celiveries of laser guided bombs were 
conducted. 

The delivei y' accuracy of these sA eapons was :xcellent, exceeding the ORE) accuracy 
requirements. The tested results are eqt al to or hem r than those experienced from the FIA-18C 
using the current o terational flight prog ams (OFP I IC and 01:1) 13C). 

AREAS OF CON :ERN 

External S :ores - Although ant nusuall) lar ;e number of store configurations were 
cleared for carriagt OPEVAI was cons rained t ) 2'. specific configurations. This compares to 
two store configun tions for tl e FA-18P at the liTte tf its development. In addition, the Stores 
Limitation Manual governing ()PE VA'. impose( se' eral carriage, release, and aircraft 
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restrictions associa ed with thv 29 clear(i config Ira/ ons. Air-to-air missiles could not be 
employed if they v. :re carr.ed on a store station dja ent to air-to-ground ordnance. Numerous 
munitions could be carried and/or emple yed only fir. Ti selected store stations, although the plan 
is to clear these Mt. litions from other st; lions as wet . Consequently, many of the load 
advantages plannee for the Fs v ere not c.ern mstrated during OPEVAL. Nonetheless. 
the 29 configuratio is cleared for OPEV.11, did iiclu ie some loads beyond the capability of the 
FIA-18C. 

Aero-acou: 
and the actual relet 
HARM, SLAM, Li 
I lowever, testing h 
17:1A-18E/17  is more 
experienced some : 
cleared for carriage 
I 8EIF program off 
identify the root ca 

.to ameliorate the el  

tic Under- Wing En :inmate nt - Operational testing included the carriage of 
se or firing of severa key we;.poi s (AIM-120, AIM-7, AIM-9, Maverick, 
ser Guidee Bombs, lines, Mk 80 series general-purpose bombs, etc). 
ts revealed that the n use and vibi anon environment under the wing of the 
severe that. that of t1z FIA-11 CA). Accordingly, several stores have 
onn of lariage such is fins o • su Tort structure cracking. Some of the stores 
during OPEVAL ree uired ad Jiti. nal inspections or maintenance. The PA-
ze and the ievelopin ; contractor lave conducted extensive activities to 
ises of the :ncreased wise and vi nation environment and to develop "fixes" 
feet of this environm :nt. 

Acrodynar 
Parameter (KPP) re 
excess power, Ps. 
s Ps=600ft/sec. T1 

energy performano 
value is 619 ft/see. 
are poor climb rate 
tactical significano 
ability to avoid or 
marginally inferior 
to that of the prima  

tic Perforiaance ani 
lated to en :rgy mane 
7ecified at .9 Mach r 
.is value is low by Cu 
demandee by the N 
The co:Ise iuences o 

• poor tist lined turn 
• is :he low :r maxim 
isengage horn aerial 
to the FIA-18CiD, w 
y threw., tf e MiG-2c; 

Enerw .  NI tneuverability - The only Key Performance 
iverabil:ty f the F/A-18E/I: is a single value of specific 
imber mid 1 ),000 ft MSL altitude. The specified value 
Tent fighter state of the art and reflects the modest 
,vy for the S iper hornet. The OPEVAI. measured 
low six cifi : excess power in comparison to the threat 

capabili :y, nd a low maximum speed. Of greatest 
speee of he F/A-1817./F since this precludes the 

zombat. In his regard, the F/A-18E/F is only 
lose spe :ific excess power is also considerably inferior 

At subsonic 
18E/17  are compara 
supersonic speeds, 
a maneuvering figh 
envelope are not of 
to the so-called "co 
regard. the F/A-181 
acceleration perfon 
17/A-18E117  may be 
and translates to pc 
limitation as it beat 
("bugout") from a 
XIX Cil) and signi 
analysts believe thi: 
requiring a disenga  

speeds the climb am 
'le to those of both ti 
he FIA-18 3/I7  will e: 

Maneuv :ring air c 
high tactic ii relevan. 
.ner" of the flight en' 
/F has littl or no di.5 
lance of thtt F/A-181 
:onsidered an advant 
;Wye nose pointing i 

on surviv Ability is t 
lose-in fight. In this 
icantly infe riot to the 

with Ina( ern aircra 
;ement is s nail. Wit  

turn rat :s a 
c F/A-1::C/1 
:perienct: lat 
)mbat in the 
y since ;iny 
elopes (• ypi 
:id van tai 
117  is ex e ellc 
ege since thi 

a dogfight. 
inabil ty 

.cgard, tie I 
N 

1 and in.ssil 
iin this ont  

id the acceleration performance of the F/A-
) and the primary threat. At transonic and 
ge decelerations (airspeed bleed-oft) during 
transonic/supersonic portion of the flight 
naneuvering engagement rapidly migrates 
:ally 0.6 Mach at 15,000 feet MSI,). In this 
n fact, given that the unloaded subsonic 
at, the higher bleed rates experienced by the 
; facilitates reaching the corner speed faster 
The principal consequence of this 

f FIA-1817./F to avoid or disengage 
!A-181i/F is marginally inferior to the I.ot 
any fighter aircrews and air warfare 
:s, the probability of a close-in fight 
:xt, the reduced energy maneuverability of 
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the FlA- ISM; is it( t viewed a; a major ,.etrimen to Is overall operational effectiveness. As the 

F/A-18171F incorpo ales planncd improv •ments. !pee fically. the Joint helmet Mounted Cueing 

System and the AP 1-9X missile, these d iferencs in enerey-maneuverability will pose even less 

concern to operatic) ml cliecti‘ericss in tl e air-to-air tole. 

Counterbalt 
air-to-air arena is it 
and complex flight 
unintentional depat 
to be significant. I 
consumes a large ft 
pilot, the pilot of at 
the airplane. Since 
improve thc overal 
or for that matter. 
FIA- 1 81.2/1: are like 

ncing the I nor energ 
; extraordinary depar 
control sur laces havt 
:ures from zontrollee 
uring a dc se-in air-t 
action of a pilot's cot 
F/A-114E/ can con( 

most tacit al pilots 
effectiven:ss of the 
ver most If ctical airc 
y to capita ize on thi 

"-maneuver: 
.urc resit tan 
resulteC in 
flight. .7he 
)-air eng Age 
centration. 
entrate fatly 
T by definit 

'F f 
aft in we tc 

. propert I to 

bility performance of the F/A-18EfF in the 
.e. The F/A-18E/F's flight control software 
in aircraft that is almost immune to 
impact of this to the tactical arena is likely 
nent, maintaining aircraft control typically 
ty removing this burden from the average 
on winning the fight rather than "flying" 
on "average," this property alone may 
eet significantly over that of its predecessor. 
Jay. Future tactics development for the 
arrive at a highly capable close-in fighter. 

Buffet - Di. ring OT-W3 and the WEVAI., p• lots reported two forms of buffet. The first 
is only experiencec in IC tran;onic fligl t and is lest ribed by pilots as "driving on a gravel 
road." The other o :curs at a variety of a titudes z nd :onfigurations and is associated with high 
angles of attack. V hile such liuffet doe: not inte : with the mission, some pilots may find that 
the frequent occurr :nee of ligl.t to mode ate buff ,tt c iuses pilot fatigue. OPEVAL pilots found 
that they were able to avoid thz buffet b; • holding at ower altitudes or at a slightly higher 
airspeed. 

Wing Broi / Lateral iketivity - iarly du: ing the developmental testing of the EMD 
design, pilots repo led exceri.mcing abt Jrn, uncomr landed rolls. The phenomenon was 
nicknamed "wing irop," and aained co: isiderabl! at ention in the press. Wing drop occurred as 
flow separated tint venly ftorr one wing to the a her creating large rolling moments. The 
program office an . the developing cont actor de 3igt ed and tested numerous configuration 
changes intended !:.) preveli t e uneven flow ser ara ion. The final design added a porous fairing 
over the wing fold area of the wing. 01 erationa. tcting (OT-LIB) conducted with a prototype 
version of the port us fairilig Trifled th it this &sip . change was successful in eliminating the 
wing drop. 

The LR1P scraft use( in OPEV NL Ma» por tted the production version of the porous 
fairing over the wi fold are t. During the OPI1VA :„ some minor "residual lateral activity" has 
been observed. bu its magnit.ide has bt en asses ;ed is insignificant by the aircrews. This 
residual lateral act vity clia -acterized iy chang.es : a bank .angle that are small (<10 degrees) 
and very low roll t lies (.:: 10 degrees/se :). It is tincl :ar if this "residual lateral activity" results 
from the same eau ies that pr t duced "w ng drop." 1 hese effects are of such different scope and 
severity that all of the Ol'EV. \I, pilots ::ave con me fled that it is virtually unnoticeable during 
tactical operations 

Lack of Di coupled C:ickpits ir the Tw )-Si at F/A-18F. The revised ORD for the FA-
1 8E4' specifically states that :he initial version of tie two-scat FIA- 1 8E/F is to have 
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"coupled" cockpit: . Decovl- id cockpit ;; e.g., a lom ing the pilot to concentrate on the air-to-air 
picture while the h ick-seater iddresses in air-to gro .ind mission, is purposefully delayed until a 
future improvemet t to the F/1t-1 8F. W tile the proC uction configuration of the PA-I 8F, tested 
during OPEVAL, : nects the c cpeciatior of the C RE. it is apparent that thc full potential of the 
F/A-18F will not 1-  realized until the t% o cockpits re decoupled. 

AREAS OF COM ION CO. 4(:ERN "1 -0 F/A- SC 'I) 

Many key s ibsystems ncorporai :,•el into t /A-18E/F, as tested in OPEVAL, were 
retained from the c Hier F/A-.  8C/D. Sc me of t1-.ese subsystems introduce constraints that limit 
the effectiveness o: both the F'A-18C/D and F/A-18 :./F. These subsystems with known 
deficiencies includ :: the Tare itirig Fort 'ard-Loc kin ; Infrared (IGTFL1R) sensor; the AN/APC1-
73 radar; and the C ickpit Vid.:o Record ng Systt m (VRS). 

Targeting .'orward looking It frared !ien! or - Known deficiencies of the TGTFLIR 
include limited resolution, inaiequate ir 3gni1ica.  ion insufficient stability, and poor reliability. 
Due to the limited esolution. F/A-I 8 ai: crew are fre iuently unable to classify or identify targets 
at ranges that supp. irt the fall :apabilitie i of invent° y weapons. The limited target 
magnification capa 3ilities of t ie T(.3TFI IR prevt nt tie employment of maximum range 
capabilities of inve ltory laier guided lin nbs aga nst full range of viable targets. Frequent 
target "break locks' occur ls the FIA-1E pulls g' ; vvl .ile pulling off of the target, resulting in loss 
of guidance to lase • guided bc nibs and t me inabil ty t assess bomb hits/damage. All of these 
problems were see i during OPEVAL. 

AN/AP(;- 3 Radar - 'revious t ;sting of thi: radar conducted under the AN/APG-73 
Radar Upgrade Pr( gram determined tha this radar i! largely ineffective in the presence of 
electronic attack. 

Positive id :ntificatio:i (PII)) C tpabilit7 ,  - l uring OPEVAL, the F/A.-I 8E/F lacked a 
PIT) capability. 

AREAS OF PRR R CONCLRN RES :AXED IN OPEVAL 

ALE-50 Iltirnoff - The severing of the ALE. 50 tow cable due to the use of afterburner 
and/or maneuverin ; observed during 0'..-IIA ha be n somewhat ameliorated with the use of a 
new towline mater al. Nortetl eless. the kLE-50 mat euvering envelope remains restricted. 
Exceeding establis ied limits t specific lower ttin ;s resulted in degradation and possible 
separation of the ALE-SC'. Di ring OPE IAL. ab nit en percent of the deployed ALF.-.50 towed 
decoys degraded at .d/or sepanited from he FIA- 8E F after pilots inadvertently exceeded the 
envelope during ta tical mincuvering. • Iowever. th( pilots did find it a valuable survivability 
tool. 

Inability tt Add Ene-gy by Ra 7idly Ci nvi rting from Nose High to Nose Low - The 
significant problen of very pc or linear t ccelcrat on rem minimal airspeeds, seen in 01-1113, has 
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been corrected by m 
reported excellent a( 

)dilicat.on of the fli t contr(.I sc ftware. All pilots during OPEVAI, have 

celeration from mini nal airspee( S. 

VALIDITY OF' KI PERK RMANC PARA.MIITERS (KPPs) 

Range Rep 
Throughout its histc 
performance. nowt 
ability of the carrier 
exclusive use of sca  

irements - The FIA-
ry, the ElA -1 8A1B/C 
ver. it has )een critic 
force to pr.)ject pow( 
.cc tank Z.1* ssets is ar  

I 8F.IF 1.g s tr ::t or exceeded all required thresholds. 
D has re cei,  ed praise for its versatility and general 
zed for ts I mitcd range and payload, restricting the 
rat exteidel ranges. Shorter cycle times and near 
undesir ible workaround frequently used. 

RFT. 
The ORD es ablishes thee kPPs hat addtess the required range capability of the PA-

 

Threshold Range Criteria 
F/A-I8E/F Met 
410 rim Yes 

Mission (Nei the Haile 
F/A-I iE/F 

'Fighter Escort Missi. )ri Radius 425 rr n 
Interdiction Mission Radius 
• w!2 — 480 gallon external 400 n. n 

tanks: 
• w/3 — 480 gallon extrnal 

tanks: 

390 nm Yes 
450 n n 430 nm 

Associated lith the.eF.PP range requirement as established by the ORD, are specific 
flight profiles. The: c are the F gliter Esc irt Mission ; nd Interdiction Mission flight profiles 
established by the F A-18F./F ,5pecificatil in. These pi afiles are well defined in the system 
specification and al..: documented in the 1 /A-18F./F T 

While the S stem Specification eh fines spocif c profiles to be used as contractual range 
requirements and K 'Ps, these tipecificati missinj rofiles are not representative of the actual 
aircraft configuratic is or flight profiles tl at woulli be used in combat operations. Accordingly, 
the CNO defined a !et of operationally re presenta ive flight profiles to be assessed in the 
OPEVAL. Those fl .ght profiles and the ; ssociatel ra ige requirements were provided by the 
CNO and incorpora ed into the approved TEMP i. nd :re well-defined. 

OT&E of R ange Perfc rmance - In order to i icrease the efficiency of flight testing. the 
Navy and Boeing di veloped a nethodok gy to as: ess range performance using a Flight 
Performance Data 1 ase. This data base /as cons ruc .ed based on theoretical considerations, 
wind tunnel and elm inc-run ciala, and dc‘ elopmer tal light test data. The data base represents a 
table that provides value for : peci tic ra ige under ar y combination of aircraft weight and drag 
indexes in the flight regime S iccessful ise of th.! El ght Performance Data Base is dependent 
on the accuracy oft ic calihati m data pc uns and the lumber of the calibration points within the 
flight envelope. Dt ring the op :rational valuatio 1.11 e operational testers of VX-9 
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independently chec1.ed the dau base thrc ugh ()fanatic nal flight test results. The process was 
closely observed an I care !Idly reviewed iy Do 1E. 

Calibration • if the NO rntatice [ala Base w s conducted by V X-9 pilots using a flight 
"segment" appmacl by whith consu tption c ata was collected in small, dedicated portions 
of many flights und :r various ; ircraft coi figurations, gross weights, and flight loads experienced 
during the conduct • if the operttional evk luation. De fiations between actual and predicted fuel 
use were insignifier nt. beng n)nnally diitrihuteCWi h an average deviation of a few percent. 
Also, for the domin tnt segrner ts (i.e.. cr use/climb) tic deviations were less than one percent. 

Rased upon the results 3f the Flit ht Perin ma ice Data Base calibration by the operational 
evaluation aircrews the accutTcy of the ..ata base is onsidered valid by DOT&F. within the 
limits of precision I vaiiablc. The Flight Perform me( Data Base has been used to analytically 
compute the range i ierfonnatic t of the Fi A-18FIF in he mission profiles defined by the OR!) 
and those defined b CNC). 

Of the tweb 
computed using a 4 
missions using a 2C 
among oversight or 
definition of requir 
could be found. 
the fuel reserve for 
specification docun 
of loiter time after; 
I CIF, the loiter tir 
ranges were condu( 
location with 2000 
fuel specified, and 
practices. For thesi 
lower reserve were 
increase proportion 

C mission profiles, n 
)00 lb. :sue reserve. 

rese:ve fuel. - 
lanization: and rcqu: 
d reserve fuels appe; 

specif ica ion/ORD 
.hese missi3ns was d 
ient, MILSPEC SD5. 
100 nautical mile di 

le requiren.ent equat 
ted to incli.de the 10 
bs. of fuel In contr; 
.s such the threshold 
missons, the peace' 

to be used For these r 
illy. 

ne were CN 
Fite rem iini 
his point ha 
res an e) pla 
rs to be are 
missiorn wc 
tterminel a( 
.5-3. Ths s 
vert whi e rt 
.s to abo at 2 

nautical m 
st, the CNO 
values were 
ime waiting 
iissions, bot 

:)-defined operational missions and were 
ig three are the ORD-defined specification 
created concern and some confusion 

iation. The reason for the difference in the 
tly historical, although no official reason 
:1-t defined as "combat missions" and as such 
cording to the mandate of the aircraft 
iecification requires a fuel reserve in terms 
taming the external tanks. For the F/A-
)00 lb. All computations of ORE) profile 
le divert leg to arrive overhead at the divert 
'operational missions did not have a reserve 
interpreted relative to current FIA-18C/D 
reserve fuel of 4000 lbs. was used. If a 
'thresholds and calculated values would 

LIVE FIRE TES1 & EVA'. AT ION (LFT&E) 

(inc of the ( bjectives ( f the F/A• Kir L .71.6.1:. Program was to reduce some of the 
aircraft vulnerabilit .es identifid througi past Joi Live Fire (JI.F) Testing of earlier models of 
the FA-18. The Fi N-181-:/1' &sign char ges inch dc he addition of an active onboard fire 
suppression system in select& dry bays- -areas whic contain various wires, cables, fuel and 
hydraulic lines and located in •:lose pros mity to 'uel tanks. The aircraft also has incorporated 
improved ballistic :irotection 13r the fue cells to pre..ent fuel from being ingested by the engines 
causing fires or ent inc failure and a mot t survivi.ble stabilator bearing attachment. I.FT8LE also 
yielded survivabilii y improver -writs in tl• ,t flight ont o1 system, including increased separation of 
the redundant hydr :ulic linzs to reduce ulnerabi.ity :o ballistic threats. While the rin-I SE and 
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F versions of the an 
areas have not grow 

The Live Fi 
aircraft. Hundreds 
components and su 
and assure their suc 
nearly full-up F/A-
previously used (hr 
up under demandin 
the Live Fire Tests. 

craft tiro at out 20 pe 
n prone nit "lately du. 

c Pro tram was 
contrzlic d damage 

rogatcs to .  ointly fill 
;ess. lie Fire 
8E:1: test t,  ircraft, co 
drop and barrier test: 
; aircraft cm-rier oper 

cent lan,er 
• to the% sir 

idequate to ; 
tests ant. ba 
the need to 
.esting c Jim 
npletc v ith 
to assurt th 

itions. I wt 

-Ian the C & D models, their vulnerable 
vivability improvements. 

ssess the survivability of the FIA-1 
listic tests were performed on F/A-18FIF 
dentify and correct potential design flaws 
nated with approximately 30 tests into a 
7unning engine. This test article had been 
it its design was sufficiently robust to hold 
s then reconditioned and reconfigured tbr 

Do!) Instru tions recor =end thf. t the Servict s investigate battle damage repair during 
the LFT&E Prograz i wheneve • practical to demo lstr ite that damage can be repaired, and ensure 
that required procer ures, equipment, am: materia s a) c available. Due to time constraints, the 
Navy's F/A-I SET .FT&E Program did tot inch. de ; n aircraft battle damage repair program. 
and thereby missed an early or portunity o invest .gat z this important issue. Many of the test 
articles damaged di ring live lire Testin1,, including the nearly full-up aircraft, are still available 
to support a battle carnage rep. tir prograx . and w: re :ommcnd that the Navy conduct an F/A-
18E/F battle damag t repair pn grain whi c the op or unity still exists. 

DEFICIENCIES 

As is to be ( xpected w th any air raft at ti .is .age, operational testing has identified a 
number of deficien,ies. perhai s about I t 0 items---oi which I believe about 25-30 are 
appropriately consi lered rnajo deticiem ics. By i m ijor deficiency. I mean a deficiency that 
will, or could. dcgr icle the operational el rectiveness 4.1-  suitability of the aircraft. The other 
deficiencies arc mo -e of the nt ture of an royance;, w lich should be fixed if practical. but can be 
successfully "lived with" it tie zded. 

There arc a veral aircn.ft perforn ance art as i i which the aviator prefers more. While the 
FIA- I 8EIF brings c :her enhaniing chara :teristics to I he aerial combat arena. in selected areas—
such as maximum peed, trans:mic aced zration. and sustained turn rate its performance is 
constrained by the ' ,ask =rod Jimmies o the airc:aft and the thrust of its engines. Barring major 
aerodynamic redesi im or rem& ineering, hese are per "onnance limitations that must be lived 
with. Approximatc five of the identifi !d defici.mci ts fall in this category. These deficiencies 
are very close to th i • early rredictions of iircraft pert; trmance, and are not a surprise to the 
manufacturers or tl• t Navy. 

RECOMMENDA ['IONS 

Stores Ca rriage and Release The tint er-• .;ing noise and vibration environment is 
now clearly recogn zed as ben g more se ;ere thati th; t of the FIA-18C11). This does raise special 
concerns about the ihilit t. o =in full • vcapon 1 Ie. This is not a new issue and other aircraft 
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such as the F-15 ha ..e had simi.ar issues vith exit ma stores. Clearing all planned weapons and 
stores configuratioy while mi intaining he cffec:ive less and reliability of the weapons without 
increasing their ass i ciated logi itics burdi ns. is a coni em. The carriage and release limitations 
and required maintt nance procalures du. ing OPE VA L. if not substantially removed, would 
significantly jeopar.57.e the ovcrall effect veness :nd ;uitability of this aircraft for fleet 
operations. Accord ngly, DO1&E rccon mends closi attention to the progress of efforts to 
ameliorate these no se and vihi anon issu 

With the co-  [timing clt arance an I release to t le fleet of additional stores configurations. 
the E/A-18E/E shot ki be able to carry nu :nerous payl )ad configurations that are beyond the 
ability of the curren F/A- I :IC. In generz 1. given :on parable air-to-ground loadouts on both the 
F/A-18F.IF and the :IA -18('/D. the WA- 8E/F will b : able to carry additional air-to-air missiles 
and/or self-protect i iissiks. I -11s extens ve comt Ma ion of planned loads is expected to provide 
significant payload lexibility to the fleet Currer tly, there are prohibitions on release of mixed 
loads (i.e., air-to-ah missiles n:xt to air-i 3-ground wt apons) because of time constraints for 
required flight testi-  ig to cicar .idjacent capon rd ea positions. Removal of these 
constraints deserve: high priority. 

Joint Helm A Mountel Cueing ystem ;Ind AIM-9X - Two of the key roadmap 
systems, the JIIIVIC and the /.IM-9X, a e essent alt) the operational effectiveness of the F/A-

 

1 8E1F in the within visual-rare aerial c mbat arena The JI-IMCS and the AIM-9X will provide 
to the E/A-18E/F ability to rapidly dc signate z nd ittack threat aircraft at large off-boresight 
angles. When equi Ted with t iese syste ns, the r :lat ve aircraft performance capabilities in 
close-in combat wi 1 decrease n importa ice. Cu:ren ly. key threat systems currently possess the 
,AA-1 I Archer mis! ile with its off-boresi ght capa ?di! y. Until the JHMCS and the AIM-9X are 
incorporated. the F. A-1 v; ill have si miticant dis idvantage versus such threats. 

The JHMC! also has the potenth I also to pro side significant benefits by enabling the 
rapid designation o off-boresigit grouni targets. 

Active Elec Ironically Scanned . irray (.FS et) - The Navy is developing the AESA to 
replace the AN/AP,  .3-73 radar. The AE S A is made u 3 of large numbers of independent 
transmitter/receive! (DR) nix ules. The ;c active de nents. under high-speed computer control, 
enable the radar to apidly cha ige its wa ,eform and inc pointing direction of its radar beam. 
This promises a mt ltitude of i nproved id new ay!: bilities, including much needed electronic 
protection and redu:ed probabdity of int :rcept m )(le ;. This capability is essential to provide not 
only effective coml at capabili :y in the E ectronic Au ack arena. but also enhances survivability 
through signature r .ductior.. 

Advanced ' Targeting ...LIR (Al FUR) - Th !Navy is developing an ATFL1R to correct 
the performance an 1 reliabilit) deficienc es of tilt: Cu Tent TGTFL1R. In order to make full use 
of standoff weapon capabilitie ;, the ATI 1.IR is a nee Jed capability. 

Positive Id,  .ntificatiot (Pit)) C; pabilit) - I he Navy roadmap calls for equipping the 
FIA- I 8F/17  with a ( ombin«I Nem Tat() • Transrr itte • (CIT.. While the CIT will not provide 
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positive ID of "host les," it kr il enable ir errogation nd positive IT) of "friendlies" using the 
NATO standard Ma -k XII encrypted Wet tificatio:t Fr end/Foe system. 

Decoupled 1 ..:ockpits - rhe dual ockpit c mfi4uration tested in OPEVAL meets the ()RI) 
requirements for ini ial Iteldint Howevi r, it is appal :Au that the full capability inherent in a 
two-person aircrew ;an not be -cached Ill ,til the cock' 'its arc decoupled—along with numerous 
related cockpit cont guration fixes. 

Multi-Func .ion Information Di itributi( n System (MIDS) - When incorporated into 
the F/A-I8E/F, MII IS should f rovide thc aircrew wit I enhanced situational awareness by 
providing tactical it fonnation "rom othe: friend]) ph.-  :forms via Link 16. In view of the F/A-
18Eirs lack of efft ;five self-contained I ositive ID o 'hostiles," the MIDS capability offers 
significant potential to provide iden:ifica ion front of ter cooperating platforms, thereby enabling 
application of the F A-I8E/F's BVR cap tbilities •vitl- in likely rules-of-engagement. In addition, 
in some situations I' IIDS may ',liable the F/A- 181 /Flo penetrate enemy airspace without use of 
its air-to-air radar, t tercby derriing to an ',;nemy c arly indication of the Super hornet's presence. 

Integrated )efensive lectronii Count( rm :asures (IDECM) - The Navy is 
developing the IDE L'M to redt cc the sus :eptibili-y o..  the F/A-18E/F. ()PEVA!, has 
demonstrated that tie F/A-:.8E/F, equip f ad with • he \LE-50 meets the ORD survivability 
requirements. IRAN aver, Imre capable tl reats coinin re to proliferate. Consequently. IDECIVI is 
needed to provide t te necessary survivaf ility in rotei .tial future threat environments. 

There are re nainint: deficiencies that lug :ly all into the "should fix" category. These 
include several trot: olesorne s bsystems: for exar Tit. the Cockpit Video Recording System. 
which has limited c tpability nile it is v orking and I Teaks too often. None of these deficiencies 
is, by itself, a "sho‘ -stopper." But, eumt latively, the are more than just annoyances and their 
aggregate resolutioi . is ?nor:. tf an a -to-have" I believe this is an area in which the Navy 
should make approl 'nate trade )ffs. I has c discus ;ed -nany of these items with the 1-7A-18EIF 
program manager, ; nd I am as ;tired that t large niml cr of these remaining deficiencies will be 
addressed and corn elect 

One of the I rineipal reasons undt rlying tFe U  grade to the F/A-18E/F is the need for 
growth capacity to .ccept furl er impro‘ .!ments nd :orrect problems inherent in some existing 
key subsystems cor anon to thc PA-18C D. The PP 8E/F has been designed with this growth 
capacity in mind, at d it is essential that tiese Na-y r ladmap improvements be rapidly 
developed, tested, nd incorpo -med. 

Until these mproved c ipabilities are pros idol, the F/A-18E/I7  cannot fully realize its 
potential and the or erational c tpabilities for whit h it was envisioned. 
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F-22 Ri.P1OR 

The F-22 R eptor is no' .' in Ingir ering and lanufficturing Development (EMI)) to 
replace the F-15 as this countris air dot iinance • igh er. The F-22 has been in the EMD phase 
since 1991 and has comp:eted almost 15 percent :abe iut 600 hours) of the planned flight testing. 
approximately 400 hours more than whel I testif ed iefore this committee last year. The F-22 
design emphasizes itealtii, sur ercruise, nd integrate I avionics to provide major improvements 
in effectiveness an survivabi ity. 

Initially, the F-22 program had p anned a I.ol; Rate Initial Production (L.RIP) 
commitment in De !ember 19( 9. Howe,  er, Coni;res : delayed the LR.IP decision until December 
2000 when more tc st data will be availa de. The Co.  egress also wisely required some flight 
testing of Block 3.( software, which inc udes int :gri Lion of the radar; Communication, 
Navigation, and In arrogation ,(CNI); an. Electronic Warfare (E.W) modes in a fused 
architecture, as a I.: eember 2000 Defen :e Acquisitie n Board (DAB) exit criterion. 

F-22 test re ;ults thus f ir are quit 
testing to date, but :hcy arc be .ng addres 
the test program is that it is pnceedingt 
programs, and evei these lag€ ing testini 
in flight test aircra: deliveries reduce th 

below. The issue is shrinkii.g flight tc 
the start of dedicat !d Initial 0 Derational 
from the Joint Cos Estimatin; Team 
identified as propo ;ed. The ii termediat 
schedule. Over the past three years wel 
available for tcstin ;. 

: positivi:. Several problems have been identified in 
ied and :on :cted. The principal issue that I have with 
mich mc re s .owly than in previous aircraft development 
sehedu:es continue to slip over time. Continuing slips 
aircraf me_ nths available for testing as shown in Table 

it operating months in the development program prior to 
"rest anc Fv iluation (101'&E). This shrinkage is shown 

reset tech le to the current operating schedule, 
: schedu es : .re the Master Schedule 24 and the ASIT 1.1 
.ave lost 49 light test months which could have been 

Scheduled I Plume( Fl ght Test Months 

JI:;a5(97) MS-24 (l2/91) i.S1' -1.1 ( 11/99) Proposed (3/00) 

243 months 2. 4 months . 21 3 months 194 months 

Taf.le - 

This is a re met ion of :!0 percent in the ble flight test months in the past three years 
from the JET base inc. To ac :ommoda: : the los; of test time and reduce test costs, flight test 
changes have redu :ed the total flight hours finr. 4,337 hours to 3,757 hours. This is a 13 
percent reduction e ue mostly .0 det-erral of the re qui •ement for external combat configuration 
testing and hoped- br aviplic:: test effic cricks. Fo queeze these 3,757 test hours into the 
available flight tes time will !equire an increase 1 te flying rate. 

Basically. : ot enough :of the test program ha: been completed to know whether or not 
significant &web1 ment prob ems :•erna n to be corr cted. 
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OPERATIONAL ‘SSESSM ENT 

In support c the I )ccer ther 1999 Defense Ac visition Executive (DAE) review. the Air 
1:orce Operational 'est ard Ek aluat ion ( enter (AE0' 'EC) conducted an early Operational 
Assessment (OA). this ()A ft cused on &craft r erft rrnance, programmatic voids, testability, 
and readiness to tet- Althoug I only lim ted nigh t te a data were available for this assessment, 
aircraft component Jesign problems, pot :ntial mint: inability concerns, and programmatic issues 
were identified. Cc ckpit desit n problen s i included internal canopy reflections, glare 
shield blockage, an I switch design. Airc •aft &sip sues highlighted included erratic braking, 
hot brakes, and unr redictable anding ge ir strut satff ng. :Another significant aircraft operating 
issue is environmei tal control system (1; ZS) problen s with moisture, cockpit heating/cooling, 
canopy fogging anc icing, and fuel r.emp Tature o verl eating. Avionics design concerns included 
potential sensor Ira :k fusion ti roughput imitatio adar warning latencies, Missile Launch 
Detector (MLD) fa se alarms, Ind faulty load sharint of some antennas. Also replacement of the 
Common Integrate( . Processor (CIP) cor muter inimt liately after 10.1*&E poses additional risk. 
Low Observable (1 0) imintai lability cc ncerns cpric ;ntrated on hazardous materials used for 
brush-roll LO repai !-s and lack of an indt pendent me hod for verifying 1.0 repairs during 
operations. Prograr mini( ec.r.rity issue: include] cc mplex crypt° keys encryption, security 
clearance delays, ai .d 1.0 signature prott etion du ing testing. These problems, along with 
recommend correct ive actions were dist ussed w th kir Combat Command (ACC) and the F-22 
System Program 0 lice (SP(); and actio is are or goi ig to resolve these problems. This OA 
process is continuii .g and AFOTEC will provide anti .her assessment to support the December 
2000 DAB LR1P d. On. 

FLIGHT TEST P ZOGION PROGRESS 

The flight t !st prog-an employs )oth of tie t xisting test aircraft flying at Edwards AFB. 
These aircraft have accumulat xi about f. )0 hours ex] ianding the allowable flight envelope with 
emphasis on flying qualities a.id airplan lengine per onnance data. Flight test program progress 
should improve sig nficamly I us year w th addit-  ont test aircraft. The third flight test aircraft 
arrived at Edwards APB on March 15. 2 )00, and is .:heduled to start structural flight testing 
activities in mid M ty. The fonnh flight :est aircr aft, and the first with mission avionics installed, 
is scheduled to star . the avionics flight t. .st progr Un n June. Initially, the fifth flight test aircraft 
also will emphasiz ! avionics I .:sts starlit g in Sep:ern cr. The sixth flight test aircraft is 
scheduled to reach Edwards :AFB to star integra ed .vionics and I..0 testing in late October. The 
seventh flight test ircraft is st heduled t fly sho.-tly ifter the beginning of next year. Flight 
testing this year ha . not revealed any mE ior prob.  em within the allowable flight envelope. 
Within limitations. this elvel( pc extend ; above .i0,( DO feet, in excess of Mach 1.5, and from 
minus 40 degrees t ) grea:er than plus 61 degrees an le of attack. The allowable test envelope 
has been expanded as planned without a ty major im )ediments. except for fin buffeting in the 
vertical tails. Two Key Peformanee Pa .ameters percruise and internal missiles payload—
have been demons rated this sear. Pelf( nuance yi ti e F119 engine has been outstanding 
throughout the allc wable flight en k elan( . There ha' 2 not been any inilight shutdowns because 
Of engine problem: in the first 600 hour of the t rst rogram. In addition, engine performance in 
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the test cells has me.  requirements, and rr inor ban lwa .e problems with low-pressure turbine 
blades and combust( r oxidatioi !erosion t re being cur ected. 

Airframelen; :inc per'onaance has also been vi ry good throughout the large angle of 
attack excursions. I iespite test pilot atter ipts to ii dut e spins at high angles of attack, the aircraft 
has been very stable and shows no tender cy to de iart controlled flight. 

STATIC AND FA.  IGUE .11STIN(; 

Static testini on the sta ic test art 
limit load testing of critical structure was 
exit criterion. 1.11tin ate load te sting to If 
the first aileron loac s test. Although the 
the adjacent flapero was identified and - 
could be installed. 1n exit critorion fort 
percent ultimate loa iing of the aircraft st 
structural failures a.  these high load conc 
Ultimate load static test comp] :tion was 
proposed plan, and hen rescheduled to t 
scheduled to be cot ipleted )rior to ihe 
schedule. Any red signs to co Tea static 
production vehicles , therefore, it is imp() 
prior to an 1,RIP co nmitme nt. 

zle was niti ited in April 1999, and the 100 percent 
completed i i October 1999 as a December 1999 DAE 
0 percer t of design load was resumed in February with 
tileron i.  sell did not fail during this test, a problem with 
he flight tes aircraft were grounded until an interim fix 
ic Deceinbe -2000 DAB is completion of the l So 
-ucture. Pre lious aircraft program experience with 
itions in lief tes some risk in meeting this criterion. 
ieheduled fc r October 1999 under the 1997 JET 

completed in February 2000. This testing, now 
:cember 20( 0 DAB, is more than a year behind the JET 
test fail res will need to be incorporated into the 
lam to succ :ssfully complete the static test program 

Fatigue test ng has slip ?ed even i lore tha.i su tic testing. The fatigue test article was 
delivered to the tes! laboratory in Noven her 199€1: h wcver, fatigue testing is not scheduled to 
start until at least A agust of th s year. I le JET s :he( ule planned for first-life fatigue test 
completion in Decc mber 1)99 hut slipp !d to Fel rua y 2001 in the November 1999 plan. Even 
this later completio i date is nt w in jeop .rdy beci.ust of additional delays in starting the testing, 
related primarily to limited tes: and engi teering vers. innel shared with the static test program. 
Any major failures :luring fatigue testink will also re paire production aircraft redesigns. 
Incorporating redes igns into p oduction viii dept nd in where in the first life spectrum any 
failures occur. An :xit criteri( n for the . keeintx r 2( 00 DAB is initiation of fatigue testing with 
the goal of completing 40 percent of the first life test ng. This goal doesn't appear to be 
achievable based o the plann :d fatigue :esting s art late of August or later this year. 

AVIONICS FLIC HT TEST PROWL .1%,1 

The primar challenge remainini in the 1-22 F.MD phase is flight testing of the 
integrated avionics suite. As previously mentiored. i December 2000 DAB exit criterion 
established by Con resis is fi ht testing Block 3.( software in a flight test aircraft A 3S 
software block wil he a precursor dcvel )pmental or :rational flight program (OH) to he tested 
in all of the develo imenf laberatories, ii cludine, the lying Test Bed (FTB), and then in the 
fourth flight test ai .craft starti g in Aug ist. Testing al the Block 3.0 OFF) is planned to be 
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initiated in Novemb r on the fi lb test air :raft. Mach of the avionics test emphasis this year will 
he in support of thi; challenging requircr ient. 

AVIONICS LAB( RATO TESTIN 

A Boeing 7 7 aircraft i the 17111 fur the L--22 integrated avionics suite. This flying test 
laboratory started tt st support of the F-2: progratt in November 1997 and flew 80 sorties (404 
hours) with the F-2 APG-77 radar insta led in al int :grated forebody ((1:13) resembling the F-22 
production MB (ret lacing a eonventiona radome). "l his test set-up included one Common 
Integrated Process° 7 (Cl?) !DIU ; simulate I cockpi.  co. 'trots to evaluate radar modes and 
functions, in additi( n to an can),  APC1-7. " radar, fhi: initial radar testing was finished in the 
summer of 1999, al d the FTB has been aodified in I le interim to install a replica of the F-22 
wings. containing s mutated st nsor ante! nas, on op )f the 757 fuselage. This allows an 
expansion of the al, lollies testi tg that wi 1 includc th( Communication, Navigation, and 
Interrogation (CNI:, and Elect .onic War are (F.W) fu actions. as well as integration with the radar 
functions. A secon I CP was ilso instal ed during ti: is FTB modification to allow continued 
development of the software to support Ills integrate i avionics suite. The FTB will continue 
testing leading to d :livery nfl lock 3.0 ; Dftwarefl ight test aircraft in October. Although this 
software developm :nt task is ( ritical to uccessfc I cic velopment of the F-22 integrated avionics 
suite, it does not su Dstituie for testing in a flight lest circraft. 

The Avioni :s Integ7ati m ',about cry (All.) a.  Boeing. Seattle is another important 
avionics developm :nt facility For integri ted avio tics hardware and software integration. This 
AIL is now complc Ling testing of the B1, ,ck 2.0 stftv 'are OFF that will be delivered to the FTI3 
in April. Next, the All, will t( st the Rio :k 3S so Ftw re on the way to checking out the Block 3.0 
OH for delivery tc the FTB a td then to the fifth flig at test aircraft to satisfy the December 2000 
DAB exit criterion requirirg fight test c f the 111( ck l,0 OFP. 

Another mi jor avionics develop: aent assi:t is the System Integration 
Laboratory/Integra ed .00p Av oni :s Test (S1L/IHAT) test facility at Edwards 
AFB. This facility will becon .e operatic nal this teal to support the avionics flight test program. 
This should be ver valuable fur develo: anent ar d tr mbleshooting of problems as the avionics 
flight test program starts at 1-3( wards AF 3 this sum er. 

The Air C.c. nbat Sitnu ator (AC.) is under d :veloptnent in Marietta, GA, and is the first 
occupant of' the nc dy constructed Air \ chicle It.teg •ation Facility (AV1F). This simulator will 
allow the evaluatic n of large t umbers o 'simulatzd 5 Drties in complex engagement scenarios not 
practicable in oper -air testing This sin ulator also i critical to provide data fur an adequate 
operational test an I cvaluatioil, to augrr :nt the 240 orties dedicated to the Initial Operational 
Test and Evaluatict (10T&I'.). Develot ment progre is is generally on schedule, except fur 
lagging deliveries iftlireal models. Ho vever, ti ere is very little schedule margin to deliver an 
operational capabi ity to supp trt the sta t of 10T&E pilot training in February 2002. 
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The current test progra:n does nc t includt an: 
environmental con( itions, esp ccially in : am n and .:ole 
is that the flight tes . aircraft a [mot be fl wn neat tht 
induced problems c r to gather data on st ttic diseliarg 
problem. Adverse !nvi ronme; its will be simulatt d it 
this is basically a Si tic test (al :hough en ;ines, tlig.ht 
Test aircraft will rn t be operat .onally tic ..vn or m tint 
planned EMI) fligl-.: testing, ir eluding 10T&E, is to 
AFI3, NV, where n in and hial humidity are infrc quc 

WEAPONS TES*1 INC 

Flieht tenth g of the AIM-120 (A NIRA/0/1) aid AIM-9M (Sidewinder) air-to-air missiles 
has consisted of ca nage in the internal yeapons bay ; on most test missions, and extension of an 
MM-9 missile frort its weapols bay at everal stibsc nic flight conditions. Separation of each of 
these two missile t: pes will Ix detnonst; ated this yez r, to satisfy one of the exit criteria 
established for the )ecember MOO DAT . This riNui:ement will be satisfied by executing a 
separation and law ch of each missile ot a prep% gra nmed trajectory. Ground tests of missile 
ejections into pits c r other containment . )arriers fill 'recede this flight testing. 

LOW OBSERVA WE (LO) MAINTi INABILIT 

sk area. The contractor has learned 
!I3-2 and F-117. The preferred 1.0 repair 
this process may require more support 
an planned. Ilazardous materials operations 

potentially affecting overall sortie 
cs during sustained operations is a major 
I.0 measurement equipment has not been 

are to rely solely on maintainer adherence 
The viability of this process has not been 
•xperience is accumulated. Of special 
.y problems to adversely impact the 

. operational testing under adverse 
weather. Of particular concern in this area 
nderstonns to identify potential rain-

impact on the aircraft, a continuing 13-2 
the climatic test chamber at Eglin AFB, but 

controls and landing gear will be operated). 
tined in these adverse environments. All 
le based at Edwards AFB, CA, and 'Nellis 

TEST SCIIEDUL DELAY 

Delayed 111i ht test Lire -aft, scliee „fled for :fen eery this year, are significantly increasing 
the risk to completi of adecptate flight testing prior to the start of dedicated 10T&E scheduled 
flir August 2002. I it:musingly optimisti4 propost d d welopment test schedules, schedules that 
have not been met • date, ace mtuate th; s risk. F.irty -nine flight test months to complete the 
EMI) flight test pre gram have been lost lue to m ijor slips in the flight test aircraft delivery 
schedules from the 1997 JUT chedule. lite F-2: SF:) proposed a new flight test schedule in 
November 1999 fb; the remair der of EN I) to allow ( ompletion of all the remaining critical 
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developmental task: . This ;cliodule estal lished a go 1 of 26.4 flight hours per month for all of 
the flight test aircra t, and a mi imum rec uiremer t of 25 hours per month in order to fulfill all of 
the remaining test o .)jectives. 3ecause o 'various pre olems, the two flight test aircraft have not 
reached this goal. .ctual nigh hour per: armancc we s 22.8 hours in November, 23.7 hours in 
December, 19.0 hot rs in Jalua ry, and 19 4 hours in I ebruary. In addition, the flight test aircraft 
sortie generation pe formance n March All he si ;nil icantly worse than these data primarily 
because of the flap :on repair requirernci t described )reviously in this testimony. These data do 
not engender confic cnce that the propos( :1 flight lest >chedule can be achieved, even if no 
additional major te t-related problems ot cur. Evt:n ith the recent decrease of planned flight test 
hours during EMD o 3.757 hours, it is it creasing ly nlikely that the necessary development 
flight testing will bt complete( in time u begin Fledi :ated IOI&F. in August of 2002. The strike 
of Boeing engineer: and techn cians has iggravat dt us problem at a critical phase of the 
avionics developm nt and labc ratory an test pro :es5 

LIVE FIRE TES1 AND 1:VALLI.k11( iN (1,1A &l) 

The F-22 Li ve Fire l'et and Eva: uation P -ogi am is progressing in accordance with the 
strategy and altema .ive plan tbat I appro .ed in 1 c, 97. Fifteen of the twenty-one scheduled 
ballistic tests have ; leen complzted. 'Fes.  results hot ; that some of the unprotected dry bays are 
more vulnerable to pallisticall!• initiated ires thali de ;irable. Live Fire Testing also has led to a 
F-22 wing redesign that repine :A selecte !comp° ;ite spars with titanium spars. The avionics 
coolant system has leen redes:gned to pi ovide at ton rifle shutoff of pressurized lines containing 
flammable fluids ir the event of datnage 

Two of the ;ix live File test seri 
the potential, for su: tamed fire... One tes 
using both a simulz tor and a fill-up win. 
the engine nacelle i ire suppression syste. 
simulator has been ised to cor duct hunc 
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.s that lu.ve 
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The o.her 
n given :on-
reds of r eac 
Idress th real 
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n to the test 
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g edge f.re 
ward fu:;cla 
Abi 1 i ty tta 
bays. 1 he 

'he asse: sed 
uation °lex  

iot been completed arc intended to assess 
nvestigate fire in the wing leading edge 
fire tests will evaluate the effectiveness of 
bat damage. In addition, a full-scale engine 
;time fire events. However, the engine 
-induced fires. Two other test series will 
:icated in the wings and fuselage. The first 
range at Wright Patterson Air Force Base, 

This aircraft will be used to conduct the 
ttst series. The test article for the fuselage 
;e produced during EMI/ The remaining 
onboard fire protection system in the main 

kir Force has decided to remove the fire 
probability of kill given a hit is very high in 
isting test data Ibr other dry bays. 

It is import; .nt that .he upcoming Live Fire :st with high explosive incendiary threats 
against the F-22 w.  ag be done with fligt t represcntal ive airflows and loads with the wing 
properly fixed to ti e aircraft. Prior tests with the wic ig mounted in a test fixture have shown the 
potential to introdt e unicalis ic results. These tcsts must he conducted realistically because 
they will evaluate t le new wir g design i at was ohm gcd as a result of poor performance during 
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previous Live Fire 'etas. The 'kir Force as recently stated that they intend to conduct these 
tests with the wing mnached to the fusela e. 

Fire and eXi losior r.re he leadini causes )1a rcraft loss, and the fuel tanks onboard the 
F-22 represent the I u-gest p-escnted area jf any F.22 iircraft subsystem. Hence, effective tire 
suppression is manLatory to achieve a so .vivable air( raft design. The decision by the Air Force 
to remove some of hese tire snppressior systems an . other factors have further increased the 
aircraft's probabilit of being I.illed give t a hit and e aimates are now that the vulnerable area is 
some 30% higher ti an the F-2.! specific i Lion had cal ed for. The F-22's vulnerable area 
estimates could inc ease furthe r as a rest It of the ren aining test series. 

The origina onboard inert gas-g nerating sys em (OBIGGS) design could not withstand 
the 17-22's vibratiot environment. A ne'i OBIGGS esign and vender has been selected. 
Functional testing f the new OBICiG'S esign using ,e Fuel System Simulator needs to be 
redone. These test: are expected to dem )nstratc :he levy design achieves the inherent 
concentration need :d to protee t the fuel anks agiiins explosion. The F-22 should demonstrate 
its tire and explosie n survivability prior :0 the deeisi )n to enter full-rate production. 

COST CAP CON :ERNS 

While a co; t cap Inv have been Beful eirlic in the F-22 program, it now appears that 
the EM[) cost cap s harming he test pr. ,gram. he :ost cap is causing many programmatic 
changes to reduce i  osts. •Nnich almost a ways re: ult .n less testing and increased development 
risks. Further. the c developnient risks )ecome :u-ez., :er with elapsed time as the cost reduction 
options become ha .der to imp .ement. A t this po nt I the EMD phase, cost reductions are largely 
test related since tl e test budget is esscr :laity thc on y remaining uncommitted EM!) budget. 
Not only are tcstin ; tasks (ftel eliminat al, hut there is concomitant inefficient rescheduling of 
the remaining task . Any Jimrter reduct on of te:.tini tasks increases the risk of not being ready 
to start or successf illy coniplt te IOT&I . A specific current example is the inability to add 
engineers to maint min the static and fatii ue testir g si hedules. 

The AIM-C X and Join: Helmet 'bunted Cui ing System (..11-IMCS) will not be tested in 
IOT&F... This imp num capa )ility will -v. tested in :0110w-On Test and Evaluation (FOT&E) 
prior to Initial Op( :ational Capability (I )C). At oth a testing deferral, proposed as a cost-saving 
measure, is the ext :rnal coml7at capabil my demolstr ttion. This combat capability is the carriage 
of AIM-120 rnissi s and external fuel t mks. Curre it plans are to defer this testing outside of the 
F-22 EMI) programi budget tc the SEE}. EAGLE pr )gram at a later undefined period. This is 
also a deferral of at ORD-required cap bility outsid: of the F-22 development program. 
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RECOMMENDA1 IONS 

A most help 111 emigres ;ional acti m would be to remove the EMI) cost cap and institute 
an alternative meth( d for erntr )11ing the 7-22 prourai -I cost. One suggested alternative is to 
retain the total prog am cost ca:), adjustei. for inn di° 1, while removing the EMI) cost cap. This 
would achieve the ccrall p7og -am cost antrol objec ivc, hut allow the ORD-defined combat 
capabilities to be ef ectively ar d elliciert ly demo Isir ited during EMD and allow more testing 
prior to dedicated a rrezE Fills would c :rtainly iequ re an extension of EMI), probably a delay 
of up to one year of 10T&E. (fr.gn 2002 t 2003) aid Milestone HI. I would support the 
continued LRIP pro .iosed ram' -up rates long leai of 16 aircraft in FY01 and long lead of 24 
aircraft in FY02) to preserve the industri..1 base aild r :gotiated target price commitment curves. 

S. 
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The foe is a the program is affordability: reducing the 
costs of the 'SF family of aircraft. The JSF will be a 
of perfermi is and surviving lethal strike warfare 
technol s developed by other aircraft programs and 
approat h. Me sTovi, variant will retain the option 
billion . SF ......oncept Demonstration And Risk 

:r 1996, wit]. competitive contract awards to Boeing 
nonstrat ion and Risk Reduction Program. These 
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conti:me -efinement of their ultimate delivered 

The Joint St ike Retie: program as placed r nder oversight for OT&E and 1.1:T&E in 
June 1995 as the Jo nt Advano:d Strike ...echmology ( EAST) program. Representatives from 
DOT&E and the /s4 vy and Air Force Op' rational Tet Agencies (OTAs) participate in several of 
the Integrated Progr am Yearns :IPT) esta ilished hy t JSF program. 

In support a 'an affe,rdr.ble, highl --common f mily of next-generation multi-role strike 
fighter aircraft, the. SF program n employ t d an iterativ approach to achieve fully validated, 
affordable operatior al requirenents whit h were r eel tly codified in an approved Operational 
Requirements Doci. ment. Thi: approacll emphas zee the early and extensive use of cost-
performance trades. To assess military u ility in :upr art of these trades. the JSF program is 
continuing develop: nent of its Virtual Sti ike War 'are Environment (VSWE), a Modeling and 
Simulation (M&S) yriviromnei it, to ensu e consis.ent models and data bases. The Service 
Operational Test N :enLiest.OTAs), AFC TEC and CC )1v1POTEVFOR, as part of the first Early 
Operational Assess nent, are actively par icipatim; in several simulations that the program has 
established to provi le insights to determ fling the fin; 1 operational requirements. This active 
participation by the OTAs at tie early let uiremer ts-f vmulation stage is both unusual and 
commendable. As i result, we expect th • operati )na: testers to have a full understanding of the 
trades and reasonin underlyin; the final requirer s. Such understanding provides a sound 
foundation for succ :ssful men aional tes ing in ft. turt years. '[his open process for requirements 
development and t1-. z availability of the \ SWE pravi..es needed avenues to improve the linkage 
between the test an,lrequiremt nts proce: ses. In a Mit on. the models used in conjunction with the 
VSWE may prove i seful also n the test md eval iati ri process, although experience has shown 
that the best availat le models ire not sut Iciently cro:ible for all T&E needs. 

During the .SF Concert  Demons ration and isk Reduction phase begun in 1996, 
competing contract )r teams lc.l by Bocir g and Lockl eed Martin are each building, qualifying, 
and will fly two coi cept demo -istrator ai craft, dcsigi ated the X-32 and X-35, respectively. 
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The ongoing I l'oncept 1)( monstrati tn and Risk eduction phase will allow early test 
insights into the viab lity of the ')asic aircr ift dcsig More challenging to assess in this phase 
will be the contractor i s  progress in develo ting the me ;rated avionics suite that will be essential 
to the final JSF desig 1, as well ai validatir g the nc :der improvements in operational 
supportability and thi cost of ownership. mproverl in ights into the risks of integrated avionics 
had been hoped for p ior to the planned JS F Milestone II decision next year from the ongoing F-
22 program, which is leading the way in fr cing such el allenges. Since both of the competing 
JSF contractors arc k :y member; of the F-22 team. the lessons learned from that program have 
the potential to reduc the risks n similar treas of he. SF. 

It is essential hat the Li' c Fire Te: t Progra n h : done realistically and thoroughly. To 
accomplish its comb; t mission, :he JSF w 11 be expect d to go into harm's way. The JSE: will 
replace several existi ig aircraft, some of hich ha,-e p 'oven to be very survivable in combat due 
to prior Live Fire am Joint Live Fire Test: rig and r :sul ant design modifications. Vulnerability 
modeling and simula ion too:s a.one are it adequat.: to ffectively predict damage at the 
component level. Rc liable vlln :rability p .edictions at the subsystem and full system levels are 
even more uncertain. 
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As we disci .ssed with his conn-  ittee last ye z r, none of the major components of the F-
119 engine were I. ve Fire tes.  ed under • he F-22 hro; ;ram. I am happy to report that some 
limited tests of eng ne components are t eing pla. met . and funded by JSI: using unserviceable F-
119 components fr im the F-2.! program and these te its are scheduled to begin this year. 

The Servic+ OTAs arc currently :onductiv n Early Operational Assessment (E0A). but 
the Program Offict does not plan to incl ide the FO' findings in the source selection criteria. 
Structuring the par icipat ion o!' the OTA s poses t.niq re challenges since the OTAs must carry out 
thorough assessme its whit.: p.eserving • he legiti nat proprietary in(brmation of each contractor 
in this competitive r.nvironme It. The E )As will, hc wever, be useful in assessing the maturity of 
key JSF technologi ts at the end of Cone :pt Dem )ns ration and Risk Reduction, and assessing 
the likelihood that he proposcd capabili .y will n eet aser requirements. 

My stall ha been heinily involv :c1 in cut per ttion with JSF staff and the OTAs in 
shaping the plans f OT.1itli a :tivities d iring ENT). These plans will be definitive in the TEMP 
update just before : ililestone , which V% ill be fluthet updated with even greater detail fbilowing 
down-select and cc ttract awaid for EMI). 
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At this relat vely early ;tage of tf. J.SF pr )gri m, the integration of program planning and 
test and evaluation )1anning al pears tot- on a sc unc foundation. A program as complex as the 
JSF (multiple airm ft configur tions for nultiple use •s) especially needs to employ fully the 
Integrated Program and Process Develor ment coi Ice! t to develop operational requirements and 
formulate integrate+1T&E straiegies. Of trationa Te ;t Agencies must participate fully and 
continuously in relc vant progn.m activiti s. Den he he near-term concerns of the competitive 
environment.! am4onfident d at we will establis:i a ihorough program of operational 
assessments during Concept Dtmonstrat on and risk 2cduction to support progress of the JSE 
program. and. later luring EM thoroul h operation 1 testing of the JSF. 

26 



Opening St:ite nent by 

Th Honorable Ph lip E. Coyle 

irector, Operational Ti st and Evaluation 

Before tie 

House Cimmitt ee on Coo vernment Reform 

Subcommittee on National Set urity, Veterans Affairs, 

a ld International Relations • Nation 11 Missili! Defense 

Sep -ember 8,2000 

r Official Use OM 
Lints se by the 
Committee o i nment Reform 
U.S. II of Repre en es 
S ember 8, 2000 



Introduction 

Mr. Chainni n. member 3 of the C tf. ank you for the opportunity to discuss the 

testing of the Natio! al Missile :)efense C 4MD) s stein. I have not had the opportunity to 

address this Commi tee before and am pl :ased to do. o. 

You request) d that tocky's testim )ny foct s 01 the impact of' the test results to date on 

technology maturity and deplo!-ment schi:dules. 'eiu also indicated we address the relationship 

between the Anti-13) llistic Mis:)ile (AB/v. ) Treaty ant the current proposals to design, test, and 

deploy an effective : nissile delmse syste:n. First, I IA Juld like to briefly discuss the progress so 

far. 

Progress So Far 

The NMI) p: ogram has demonstr led con: iide .able progress towards its defined goals in 

the last two years. .1 he Battle Management Comnan 1. Control, and Communications (BMC3) 

system has progress !d well. Pc tcntial X- Band Re-  dar performance looks promising, as reflected 

in the performance f the Grou Id Based tadar-Pioto ype (GBR-P). A beginning systems 

integration capabilit has been iemonstrt ted, a1thug achieving full system-of-systems 

interoperability will be challenging. 

The ability t4 hit a targct reentry chicle (1W) in a direct hit-to-kill collision was 

demonstrated in the first flight ntercept t :st last Octo per. however, in this test, operationally 

representative senso s did not rrovide ini ial inter :ep) or targeting instructions, as would be the 

case in an operation .1 system. .nstead, fc r test pup(); es, a Global Positioning System (GPS) 

signal from the targe t RV servel to first im the biter,  eptor. We were not able to repeat such a 

successful intercept n the two ubsequen flight inter :ept tests. Also, the root cause of the 

failure in the most n cent flight intercept est has i ot I cen determined. 

Testing Limitation: 

Because of tl.e nature ol*strategic mis ;ile defense, it is impractical to conduct 

fully operationally ri alistit inte -cept fligt t testing aen lss the wide spectrum of possible 
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scenarios. The prog am must therefore c( .mplemt nt i s flight testing with various types of 

simulations. Overal NMD test.ng is con prised of in et-related ground hardware and software-in-

the-loop testing. inte :wilt and non-interct pt flight .tes ing, computer and laboratory simulations, 

and man-in-the-loop command and con., .1 exerci ;es. Unfortunately, these simulations have 

failed to develop as , :xpected. his, coup ed with flig it test delays, has placed a significant 

limitation on our abi ity to asse::s the tech ncal fetisibi ity of the NMD system. 

The testing r  -ogram ha been des: gned to ear las much as possible from each test. 

Accordingly, the tes s so far ha-e all beer plannet wi h backup systems so that if one portion of 

a test fails, the rest e f the test objectives r light still be met. Developmental tests in a complex 

program, especially hose conducted very early, coma n many' limitations and artificialities, some 

driven by the need f( r specific oarly desit n data a:id s )me driven by test range safety 

considerations. Ad e tl.e tests ar( designed s( that they will not produce debris in orbit 

that will harm satelli tes. Also, he progra n was n:ve. structured to produce operationally 

realistic test results t is early. :1ccording y, it wa no realistic to expect these test results could 

support a full deploy mem decis.on now, ven if all of the tests had been unambiguously 

successful, which th !y have not been. N( tvvithsta idii g the limitations in the testing program and 

failures of important components in all th -cc of th Li iht intercept tests. the program has 

demonstrated consid :rabic prof Tess. 

Compliance vith the AI1M Treat) has not had an adverse impact to date on the 

developmental testi: g of the NMD syster t. In the flit ire, we desire additional Ground Based 

Interceptor test :aunt hes from more open-  tionally -ern :sentative locations than the existing 

Kwajalein Missile R Inge. Add tional tar: ;et launch si es which are not restricted by the Treaty 

would expand the te I envelope beyond ti at currently available, as recommended by the Welch 

panel, to validate sy tern simuk lions ove; the rest of tie operating regimes. Furthermore, we 

need a radar to skin rack the in :oming R trathet thz .1 tracking a beacon transponder as has 

been done with the I PQ-14 radir on Oah durit4 cal ly mid-course flight in order to support 

creation of the Weal on Task Plan which irst aim.; tht interceptor. Some of the options for these 

improvements could raise An Treaty is ;ues. Any NM test activity must be sufficiently well 



defined in order to r roperly assess the Al tM Trea y it iplications and determine whether the 

activity can be cond icted unde:• the exist ng Treaty. 

Future Test Planni ig 

Under the pr )gram-of-r :cord. tes: results ; ot likely to be available in 2003 to support 

a recommendation t ten to depl )y a Cl s stem in '..00 This is because the currently planned 

testing program is b !hind. because the te t content dczs not yet address important operational 

questions, and becat se ground :est facilit es for a: ses ;ment are considerably behind schedule. 

NMD devel( pmental teiting necc s to be a ign ented to prepare for realistic operational 

situations in the 101 &F. phase, and is no yet aggi ess ve enough to keep pace with the currently 

proposed schedules or silo one radar cot structiot I an i missile production. The testing schedule, 

including supportinl modeling and simui ation, centit ues to slip while the construction and 

production schedule; have not. Importar parts o 'tilt test program have slipped a year in the 19 

months since the N;ID prograrl was rest -uctured in J anuary 1999. Thus, the program is behind 

in both the demonst ated level )f technic il accomplis iment and in schedule. Additionally, the 

content of individua tests has Leen dimit ished ard is providing less information than originally 

planned. 

I am especia ly concern d that tht NMD prog am has not planned nor funded any 

intercept tests until . OT&E will realistic operatioial reatures such as multiple simultaneous 

engagements. long-t Inge intercepts, reali ;tic enga gen ent geometries, and countermeasures other 

than simple balloon: . While it may not practical c • affordable to do all these things in 

developmental testi' g, selected stressing )peratio tal equirements should be included in 

developmental tests that precede IOT&E to help tnsu -e sufficient capability for deployment. For 

example, the curren C-band tn nsponder tracking an& identification system, justified by gaps in 

radar coverage andtange s.,afet) consider; tions, is bei ig used to provide target track information 

to the system in cun ent tests. .11)is practi :e shoubi Ix phased out prior to 10T&E. This will 

ensure that the end-i )-end systt m will su >port early t; rget tracking and interceptor launch. 
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There is note ing wrong with the 1 mited te ;tin ; program the Department has been 

pursuing so long as • he achieve .1 results r latch the de: ired pace of acquisition decisions to 

support deployment. However. a more al gressivt tes ing program, with parallel paths and 

activities, will be ne essary to t chieve an effective 1C:: by the latter half of this decade. This 

means a test prograr i that is str ictured to anticipa e a id absorb setbacks that inevitably occur. 

The NMD program s developi:ig test pla is that n ovc in this direction. 

The time an resource cemands ti at would be required for a program of this type would 

be substantial. As d )cumented in the Co igressioiial 11udget Office (CBO) report on the 

budgetary and techn cal implici.tions of tie NMD pro 4ram1, the Safeguard missile program 

conducted 165 fligh tests. Tht Safeguar 1 program V1/4  as an early version of NMD. Similarly, the 

full Polaris program conducted 125 flight tests, ar d tt e full Minuteman program conducted 101 

flight tests. Rocket ;cience has progress in the )asi 35 years, and I am not suggesting that a 

hundred or more N ID flight tt sts i11 Ix necessary. However, the technology in the current 

NMD program is mc 're sophisticated that in those cat ly missile programs and we should be 

prepared for inevital le setback:.. It is aroj arent th.t in these early programs an extensive amount 

of work was done in parallel from one flu !,ht test t ) ar other. Failures that occurred were 

accepted. and the pr )grams mo ved forwa •d with r  ara lel activities as flight testing continued. 

As in any wc apons dev lopment I  rogram, the NMD acquisition and construction 

schedules need to h& linked to c apability ichieven tent demonstrated in a robust test program, 

not to schedule per ; e. This ap roach sui ports an agi ressive acquisition schedule if the test 

program has the cap icity to de z1 with set] ecks. Cn te ree separate occasions, independent panels 

chaired by Larry We Leh (Ctener il, USAF Zetircd) hay recommended an event driven, not 

schedule driven, pro gram. In the long riui . an eve it d -iven program might take less time and cost 

less money than a pi gram that must regt larly be re-p aselincd due to the realities of very 

challenging technic t 1 and open tional got Is. 

CB() Papers, Budget° y and Techn 'eat Intplica ions of th .4d ninistration's Plan for National Missile Defense. 
April 2000 
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Conclusion 

Aggressive f ight testint , coupled with cot npn hensive hardware-in-the-loop and 

simulation programs . will be es iential for NMD. A.c1( itionally, the program will have to adopt a 

parallel, - fly througt failure." approach II at can a )soi b tests that do not achieve their objectives 

in order to have any :hance of - chicving .n FY 2( 05 leployment of an operationally effective 

system. As noted b) CBO, the \lavy's Pc laris pro grain successfully took such an approach 30 

years ago. 

Deployment neans the . ielding oi an open itio tal system with some military utility which 

is effective under re; listic comt at conditi aga:nst -ealistic threats and countermeasures, 

possibly without ade ...luate prior knosvledi c of the tag .tt cluster composition, timing, trajectory or 

direction, and when iperated 1p! military iersonne I at 311 times of the day or night and in all 

weather. Such a cap tbility is yrt to be sh iwn to tit pi teticable for NMD. These operational 

considerations will t ecome an increasing y impor ant part of test and simulation plans over the 

coming years. 

Recommendations 

In the full stz tcment of i ny testimt ny, whit h h ts been provided to the Committee, I make 

a series of recomme: idation to cnhance th : testing pro zram. This includes more realistic flight 

engagements, tests v ith simple counterm iasures t eyc id those planned, flight intercept tests with 

simple tumbling RV ;, and tests with mull pie sim ilta teous engagements. 

Mr. Chairma I would pleased to answ:r a ty questions you may have. 
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INTRODUCTIC N 

Mr. Chairma 1, member: of the C( mmittee, th .nk you for the opportunity to discuss the 
testing of the Nation 11 Missile Defense (IN MD) syiter i. I have not had the opportunity to address 
this Committee befo e and am pleased to lo so. 

You request t that toda I's testimi , ny focu ; on the impact of the test results to date on 
technology maturity and deploy merit sche Jules. i ou ilso indicated we address the relationship 
between the Anti-Ba Missile (ABM Treaty Ind the current proposals to design, test, and 
deploy an effective r iissile defense syster 1. First, I w nild like to briefly discuss the progress so 
far. 

PROGRESS SO Fi .R 

The NMD pr )gram has lemonstn ted conside] able progress towards its defined goals in 
the last two years. "I he Battle 1\ lanageme t Comn tam , Control. and Communications (BMC3) 
system has progresst d well. Pc tential X- 3and Ra Jar .XBR) performance looks promising. as 
reflected in the perfc rmance of :he Crroun i Based Rac ar-Prototype (GBR-P). A beginning 
systems integration apability has been dt monstrated, although achieving full system-of-systems 
interoperability will •)e challent ing. 

The ability tc hit a targe: reentry .:hicle (IN) in a direct hit-to-kill collision was 
demonstrated in the irst flight :ntercept t,  :st last C cto )er. However, in this test, operationally 
representative sem° s did not p:-ovide ini ial intercept )r targeting instructions, as would be the 
case in an operation; I system. nstead, fc • test pu:po s, a Global Positioning System (GPS) 
signal from the targc t RV serve i to first a :m the ir ten eptor. We were not able to repeat such a 
successful intercept n the two ubsequen flight iiiten ept tests. Preliminary analysis has been 
completed on the roLt cause of he failure in the rr ost recent flight intercept test, but has not been 
fully determined. 

TESTING LIMIT! .TIONS 

Because of ti e nature of strategic )allistic TliS ;ile defense, it is impractical to conduct fully 
operationally realisti ; intercept flight test ng across th wide spectrum of possible scenarios. The 
program must theref nv complement its f ight test ng vith various types of simulations. Overall 
NMD testing is corn )rised of ir terrelated ground hard ware and software-in-the-loop testing, 
intercept and non-in ercept flight-testing, ;ompute r aid laboratory simulations, and man-in-the-
loop command and ontrol exeicises. tin fortunately, hese simulations have failed to develop as 
expected. This, cou !led with flight test d ;lays, has pl iced a significant limitation on our ability to 
assess the technolog cal feasibi ity of NIV. D. 

The testing p -ogram ha beer. desi 20ed to ear i as much as possible from each test. 
Accordingly, the tes s so far ha' e all beer plannec wi h backup systems so that if one portion of a 
test fails, the rest of he test obj :ctives mi ;ht still )e r let. Developmental tests in a complex 
program, especially hose conducted very early, cc nta 11 many limitations and artificialities, some 



driven by the need ft r specific tarly desit n data aid s )me driven by test range safety 
considerations. Add _tionally, tl.e tests an designed st that they will not produce debris in orbit 
that will harm satelli :es. Also, he progra n was n:ve structured to produce operationally realistic 
test results this early Accordingly, it wit not real istii to expect these test results could support a 
full deployment deci ;ion now. (Nen if all pf the te;ts1 ad been unambiguously successful, which 
they have not been. Notwithstanding the limitaticns i i the testing program and failures of 
important componer is in all tilt ce of the 1light intorce )t tests, the program has demonstrated 
considerable progre s. 

Compliance kith the Al IM Treat) has not hae an adverse impact to date on the 
developmental testi! g of the Nli1D syster i. In the fut ire, we desire additional Ground Based 
Interceptor test launi lies from r lore open tionally rep: esentative locations than the existing 
Kwajalein Missile R ange. Additional tar ;et taunt h si :es which are not restricted by the Treaty 
would expand the te ;t envelope beyond ti at curre tly available, as recommended by the Welch 
panel, to validate Sy: tern sinitili.tions ove the rest of he operating regimes. Furthermore, we need 
a radar to skin track :he incomilg RV (ra her than tra,  .king a beacon transponder as has been done 
with the FPQ-14 raC ar on Oalit..) during c irly mid .cm rsc flight in order to support creation of the 
Weapon Task Plan /Inch first iiims the ii terceptcr. ome of the options for these improvements 
could raise ABM Tr :aty issues. Any NN D test activ ty must be sufficiently well defined in order 
to properly assess th ABM Trt aty implit ation ani di termine whether the activity can be 
conducted under the existing T.eaty. 

SCHEDULE ISSUES 
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!CHEM LE SU PS IN N1V D TEST PROGRAM 
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Figure 1. Schedi Ile Slips in tl e NMD Test Program 

Developmer delays ha ie already caused : chc Jule slips of flight tests of the tactical 
booster to beyond 'El c DRR. Boost Vehic le (BV) test #1 was originally scheduled for February 
2000, then July 200,  I, and now second qt arter of 711( I. BV2 has slipped about a year. BV3, the 
first test to integrate the Exoatr iospheric Kill Velicic (EKV) with the booster, is behind about a 
year and a half. Ad( itionally, tie first us of the opet ttional booster stack in an intercept test will 
now occur in IFT-8. vice IFT-7 as origin; Ily plaru Led. As a result, the authorization of long lead 
acquisition for the Capability 1 (Cl) inte: ceptor s:/ste n will have to be delayed commensurate 
with that testing. 

Delays in tilt flight test program re the mast /isible, but developmental problems in 
simulation and grou id test faci itics may have an we t greater impact. Since the flight test 
scenarios are severe y constrair ed, groun 1 testing an simulation are critical to evaluating system 
performance and tht fulfillmen: of Opera :ional Rcqui :ements Document (ORD) requirements. 

Integrated G .ound Test:. (1GTs), sing the cor iputer processor-in-the-loop Integrated 
System Test Capabi ity (ISTC) simulatio 1, were t pt wide operationally realistic data on 13 
"design-to" scenaric ;. A high lidelity dit ital simt lati an. the Lead Systems Integrator (I.S1) 
Integration Distribu ed Simulation (LIDS ), was tc ha' e been used by the contractor and 
Operational Test A4 t...ncy (0T.A ) team to aerform ana ysis of an even broader set of scenarios to 

too immature to pro fide reliable estimatc s of pert arm ance, and the development of the digital 
demonstrate that thc entire I Jni ed States would b ad :!quately defended. The 1STC proved to be 
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simulation, LIDS, is behind set' edule and was not ava lable to support analyses of overall system 
performance as orig: nally inten led. 

Figui -.: 2. Accui lulation Slips iti Tc 3t and Development Schedule 

Unless these trends are vversed, ; n Initial Op :rational Capability (IOC) in FY05 appears 
unlikely. Figure 2 illustrates th trend of develop ner t schedule slips and estimates schedules 
slipping at a rate of 0 months :very thre : years. If tl ese trends persist and efforts by the NMD 
Joint Program Offic (JP()) to - buy back' schedu e a e unsuccessful, the first flight test with a 
production represen ative inter c eptor '-13), sc ied tied for the first quarter of FY03. would slip 
about two years. 

TEST RESULT 

TEST PROGRAM 

The NMD T :st and Evzluation Pt )gram i5 be.  rig planned and executed by the NMD Lead 
System Integrator. E oeing. und:r the dire :tion of he ‘IMD Joint Program Office. The test 
program is derived I -om the cu Tent NMI ) Test ar d E valuation Master Plan (TEMP) and aims to 
demonstrate, incren-. 2ntal1y. pr( gress tow trd CI c tpa )ility by fulfilling the following objectives: 
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prepare, 
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• Demonsu ate end-to-md target detectio a, a :quisition, tracking, correlation, and 
handover perfomian :e. 

• Demonste ate real-time discrim nation r  erfe rmance. 

• Demonst ate NMD ystem kill assessrr ent capability. 

Demonst: ate the abi ity of the 'MD ba ttle management software to develop and 
coordinat ; battle eni.agement I  ilans; pr :pat e, launch, and fly out a designated weapon, 
and kill a threat repr esentative target. 

• Demonst ate integra :ion, inter ace con-  pat bility, and performance of system and 
sub-syste n hardware: and soft,  ‘are. 

• Demonst ate human •in-contro operations 1' the NMD system. 

• Demonst ate system lethality. 

In the first th ve years o 'the Nmr prograr1 - he Initial Development Phase — test events 
consisted of Integrat :d Ground l'ests (IG: 's) 3, 4, Ind 5; IFTs IA, 2, 3, 4, and 5; Modeling and 
Simulation activities. ; Risk Red iction FijI hts (RR Fs); and User Exercises. This phase culminates 
with the DRR. Neat -term test nd evalua ion foci. ses on the ability to provide accurate test 
information and date in support of the DF R. Test anc evaluation activities are also essential for 
the development anc maturatioit of syster elemer ts. 

The NMD pi;)gram acti /ities folk wing the: Dl t.R will focus on completing the 
development of the MD Cl e:q3anded s 'stem. The est and evaluation activities during this 
period consist of Int.:grated Gn und Tests . Integra :ed 'light Tests, Modeling and Simulation, Risk 
Reduction Flights, a id User Exercises- s for the ini ial development phase — and are intended to 
support developmen al activities and futu -e DAB dee sions if the next President decides to 
authorize deploymei t. The no t DAB wi .1 decide wh ether to proceed with the Upgraded Early 
Warning Radar (UE eVR) Upgn de, XBR )uild, and B vIC3 integration into the Cheyenne 
Mountain Operation Center, aid two ye: rs later, the DAB will decide if the weapon system is 
ready for productior. 

LIMITATIONS a 4 INTEGI'.ATED F LIGHT TE TS 

The flight te; t program las demo] strated basi : functionality of the NMD system elements. 
The most notable ac tievements have bee ithe hit-to-1 ill intercept of [FT-3 and significant 
'In-line" participati( n in IFT-4 and IFT-f by syst( m t lements. however, the configuration of the 
NMD system durini both IFT-4. and IFT- 5 remair s a imited functional representation of the 
objective system, as discussed 'telow. 

Early integn Led flight tosts, like I :T-4 an IF' '-5. make use of surrogate and prototype 
elements, because tl c NMD program is s .ill in its de \ elopmental phase. As such, element 
maturity in near-ten i flight testing is lim ted: 

• An interi 11 build of the BMC: • Capa )ilit Increment 3A — will be utilized in all 
integrate i flight tests through 117-6. It is I build with about 60 percent of the planned 
function i lity but ha:; the basic engager len functions necessary to execute a mission. 
The next build. Bui d Incremc nt I, may m t add any new functionality but will begin 
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ground based radars. Althougl-  the GBR P acting as he XBR surrogate can acquire the target 

cluster soon after rat ar h0r170n break. the GBR-P aloi le is not capable of supporting the Weapon 
*['ask Plan generatior because,, ii the test eometr, th target RV cannot be discriminated early 
enough. 

Fi!jure 3. Int :grated 1i91 it Test Geometry 

Another criti 2a1 functio perform,  d by the BI's IC3 is the generation and uplink of In-Flight 
Target Updates (1FT Us) — targct data sen to the F KV while in flight — to correct for any targeting 
errors. In the "on-li le" portion of IFT-3, the (11* -P acting as the XBR surrogate was not required 
nor planned to be th sole prov dcr of trai k data to th BMC3 for IFTU generation. Rather, 
GBR-P track data w is augmenied by FP( 1-14 dat foi IFTU generation. GBR-P participation in 
IFTU generation e ipeeially o IFTUs st nt late it th i engagement timeline — has increased in 
recent flight tests. I iparticulai, the BM( 3 genen ted all three IFTUs exclusively from C;BR-P 
data in IFT-5. 

Characteristic of ballist c missile iefense :ligi t tests, limitations associated with 
developmental testii g impact tile operatii , nal real sm 'if integrated flight tests. Safety concerns 
about intercept debr s and rang constran ts impo!.e Ii nitations on engagement scenarios. While a 

4  The NMD system is r quired to en l Age the thrt it under oie o 'three "categories" of operation: (A) resolved and 

discriminated RV; (13 cluster track of threat cc nplex; or. (C) space-based sensor data of boosting missile. 
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successful intercept curing any *uture fig it test w 11 b a significant achievement in the 
development of the t :MD systetn, it shoul :I be seti in context of the caveats enumerated above as 
well as the followint 
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An issue related to the short intiTcc nor flyout i that the ( . booster is nearly too powerti.il for flight testing with 
short GB1 flyout rang. s. The LSI znd WO are :onsidcrin g up ions e.g., not firing the third stage or initiating 
extreme general eneu managemet t — to resob c this issu:. 



Kwajalei i Missile Range as v. Al as a .cco id missile silo at VAFB, therefore, some of 
the additi 3nal Mims ructure CC St for pc rfor ming such testing is already in the NMD 
budget. I rom a tecf nical vie‘ .point. Mult plc Simultaneous Engagement testing is 
considen d essential for the fo lowing leas ms: 

Then may be ur anticipate.' synergistic effects between simultaneously deployed 
EKV ; many qucstions or ssues si npl ;cannot be resolved from the testing of 
1-on- I engagern :nts. Deb is, 13M('3 v orkload. discrimination, etc., all make 
extra ,olating frc m I-on-I to more like y scenarios uncertain. 

Effec iveness requirement ; pertain ng o M-on-N engagements will be carried out 
throu ;h modelir g and sim ilation. In (rder to have traceability to the real world, 
these simulation; need "ar choring.• an I validation from M-on-N flight-testing. 

Operational ngagemen s for the !.1MD Cl Sy tern are expected to cover a much larger 
engagement space ti an what cal be achie ved dun i i itegrated flight tests. Figures 4, 5, and 6 
illustrate the differer ces. Fitturt 4 shows that tarEets aunched from VAFB in California toward 
KMR in the Westerr Pacific oc.,:upy one joint of he argct-apogee vs. target-range parameter 
space. Figure 5 undt rscores the filet that i lterceptor 11 vout in the VAFB-KMR engagement is on 
the very low end of he engager lent spacc — a flyeut r inge of roughly 700 kilometers — and at a 
fixed intercept altitu le of 230 kilometers And, F gut 6 compares the flight envelope — closing 
velocity vs. intercep or ground -ange — of the test lro;,ram to that of the Cl engagement space. 
The engagement spe ze of the test prograr i occupi.:s n :arly a single point. 

Integrated gr )und testin using si: aulated my ronments and full threat scenarios will be 
used to evaluate the performanc e and effc ctiveness of the NMD Cl system throughout the 
engagement envelot e. These ground activities, along with modeling and simulation, are planned 
to mitigate flight tes limitation; describe I above. Ur less additional points in the flight envelope 
of Figure 4 are flow in intcgra:ed flight ests, the sec pe and validity of system performance 
estimated in ground testing would remair limited. 

1) 
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FLIGHT TEST RE SULTS 

Integrated Flight 1 est lA — B wing EK V Flyby 

Integrated Fight Test 1. I.-I condunec on June 24, 1997, was the first flight test of 
the NMD Test Progi am. A test was atten .pted in lam ary 1997 (IFT-1) but was aborted because 
the surrogate for the ground ba:ed intercc ptor booster failed to launch. The primary objective of 
IFT-I A and the sut”, equent test IFT-2, is to pro yid' a basis for down-selecting candidate EKVs 
built by competing C Dnt rac tors, Boeing at d Rayth.':on 

IFT-1A asse sed the pei formance of the B >eir g EKV sensor, collected phenomenological 
data used for post-te ;t analysis the onb )ard disi riff illation algorithms, and collected functional 
data on the dynamic flight-test imvironmc nt and its ef 'cos on the EKV. Range assets and 
surrogate hardware GI'S and he FPQ-11 radar t -act. ing a C-band transponder — were used to 
guide and deliver 'ail EKV to a point in s iace whc re i began executing sensor functions; the 
BMC3 element play :d no role in the exec ution of IFT -IA. Since the EKV did not have 
propulsion eapabilit es, it was i icapable f intercc pt tut came to within 5,200 feet of the target 
reentry vehicle. 

The principa componer t of the 13 )eing Ei:V design is a multiple-waveband IR sensor that 
allows the EKV to a :quire, track, and col ect data on ibjeets of the representative threat target 
suite. The sensor pr. )(load eons sts of a fc cal plan: an ay of highly sensitive silicon-based sensors 
and a cryogenic coo ing asscmt ly at the c id of an opt cal telescope. 



The EKV set sor payloa I was law ched frc leek Island in the Kwajalein Atoll and set 
on a trajectory that p nmitted it .o view a we-plan led :arget scene. The target suite was launched 
from VAFB using a ;pecially configured vlinuten an I booster and consisted of nine objects: one 
medium reentry veli .le, two in.:dium rigi I light n•pli, as, one small canisterized light replica, two 
canisterized small N lloons, tw(. medium )alloons, an a large balloon. Viewing objects of the 
target suite, the EK \ seeker su( cessfully gathered sigrature and phenomenology data which, in 
turn, were used to NI rify predic ions mad,  by corr:sp, ,nding models and simulations. One of the 
medium balloons di( not fully inflate. 
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licon seeker was verified. 

a that were downlinked to ground receiving 
models match seeker measurements 

(V, post-test execution of discrimination 
ssfully the medium reentry vehicle as the 
;sful discrimination of the medium reentry 
ion of the discrimination algorithms in an 
ccessful experiment. 

Integrated Flight 1 est 2 — Ra:'theon El :V Flyh 

Integrated Fl ght Test 2 (IFT-2) c( nducted on January 16, 1998, was the second flight test 
of the NMD Test Pr. 'gram. Ths! objectiv( s of 1FT -2 ‘, 'ere the same as that for IFT-1A, namely, to 
assess the perforrnar ce of the E KV senso • built b: till second EKV contractor, Raytheon Missile 
System Company. —he same target suite )f nine c bje As was flown. 

EKV seeker lata was downlinked and use I fo • evaluating sensor performance and for 
performing post-test discrimination and s gnature ana yses of the target suite. Range assets and 
surrogate hardware•• GI'S and he FPQ-1 4 radar t -ac l ing a C-band transponder — guided the EKV 
to a point in space vs here it beg in executilg senscr fu ictions; the BMC3 element played no role in 
the execution of IFT -2. As in I 2T-1A, thy Raythe an IKV did not attempt to intercept the medium 
reentry vehicle sine( it had no I ropulsion capabili:ies 

The principa componet t of the R lytheon design is a multiple-vvaveband, Visible/1R 
sensor payload that : llows the EKV to ac luire, tri ck, and collect data on objects of the 
representative threat target suit. The ser son payhad consists of an HgCdTe focal plane array and 
a cryogenic cooling issembly a the end c fan optical elescope. As in the launch of the Boeing 
EKV, the Raytheon -.KV sense r payload was law che .1 from Meek Island at KMR and set on a 
trajectory that permi ted it to vi :;w a simi ar target see le of ten objects (nine objects of the target 
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suite plus the deploy nent bus). And, as ii IFT-I el e of the medium balloons did not fully 
inflate. 

IFT-2 was su :cessful in collecting target o )jec data, and post-test analyses demonstrated 
that the MRV could x discriminated fror k the other c Djects of the target suite. Because the 
discrimination algor: thins were not execu ed in re; d ti nc and relied on simulations that were 
anchored by IFT-2 te St data, the successft 1 discrin dna ion of the medium reentry vehicle should 
not be viewed as a v Tification of the disc imination a gorithms in an operational engagement. but 
rather, as a successfi I experiment. 

At the recom nendation of the La Syster k In egrator (Boeing North American), the NMD 
Joint Program Office opted to down-select to a sir glc EKV design prior to IFT-3, which afforded 
more intercept test o vortunitie; before ti e DRR. Th Joint Program Office selected Raytheon as 
the EKV contractor over Boeing.' 

Integrated Flight T !st 3 — Intcrcept Ac iieved 

The first NM I) intercep attempt ( f a target re .ntry vehicle by the Raytheon-built EKV 
was successful, albe t with sign licant lirr itations o a )erational realism, on October 2. 1999. 'FT-

 

3 began with the lau Leh of a M: nuteman- kased bo Mt( r from VAFB and the subsequent 
deployment of its tax get payload — MRV ; nd Larg ; B; Boon — for reentry near KMR. An 
interceptor was faun :hed from :deck Islak d to engage the MRV, and FiKV intercept of the MRV 
occurred at an altituk e of 230 k n, 1,782 5 :conds zftcr target liftoff. IFT-3 was planned and jointly 

a executed by the NM ) Joint Prc gram Offi :e and E oei kg, the LSI. Future flight tests are being 
planned and execute i by Boein g. 

IFT-3 was ar element test of the F aytheon -bui It EKV, not an Integrated System Test. 'EFT-
3 was comprised of wo concurent test ak tivities: an ' in-line" test that focused on the performance 
of the EKV, and a si nultaneouk "on-line' or shad )vv est that focused on assessing NMD 
functionality as an ik tcgrated s)stem usin ; protot)pe k lements that approximate the objective 
system. The princip d objective of the on -line tesk wa ; to demonstrate integration and operation of 
system elements as I risk reduc ion effort for futui c fl ght tests, IFT-4 and IFT-5. 

IFT-3 In-Line Test (Fla.  Flight Test) 

The in-line o • flight test part of IF 1-3 was a te ;t of the Raytheon-built EKV. GPS track 
information of the tz rget RV mks used to guide ani de liver the EKV to a point in space where it 
began executing mis iion-criticz I function;: midco _use guidance, target-complex acquisition, 
real-time discrimina ion, target selection, active homi kg, and intercept. Although the EKV 
successfully intercei ted the MI.V, acquis tion of1he i irget complex by the EKV was 
accomplished in an liff - nomina manner ccausc cf a nalfunctioning Inertial Measurement Unit 
(1M13) onboard the I Ky. The MU prob em was :au ,ed by a vendor calibration procedure error, 
which was corrected for IFT-4. 

6  Originally, the EKV c )wn-selectio I was to ace ir after IF 1-3 rid IFT-4. intercept attempts of a target KB by the 
Boeing and Raytheon iK Vs, respei lively. 
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Because of tI e problem with IMU operatic n, t e EKV was forced to utilize its "step-stare" 
capability that is acti vated only Airing off -nornina sit iations. 

• The [MU was unabl, , to meast re angul p Psition (pointing) of the EKV with sufficient 
accuracy :o allow fo•nominal :arget ition. Large angular slew rates of the EKV, 
performe I during, stix shots to refine wigul ir navigation, were directly responsible for 
the malft-  action of the IMU. be anon ialo is behavior of this IMU should not be seen 
in future light tests, because new tac:ica IMU built by Fibersense — will be used in 
the Cl E: :V design ind flown in integi ate I flight tests beginning with IFT-6 in January 
2001 

• When the EKV "ope ned its cy :s," no cbje. t of the target complex was in its field of 
view. TI EKV executed the 'step sta -e" procedure to extend its field of view and, 
subseque uly, acquii ed the Lai ge Ballc on, leployment bus, and MRV. Had the Large 
Balloon r ot been deployed wi h the target suite, the EKV probably would have 
acquired he deployment bus nd, subs-Nu :ntly. acquired and intercepted the MRV. 

• Discrimi cation and arget sele :tion of he 4RV from the Large Balloon and 
deploymt nt bus wer: successf illy accomp ished. The guidance, navigation, and 
control fi nctions we re perforr led with )ut ncident and resulted in the intercept of the 
MRV. 

IFT-3 On-L ne Test (Shadow TI st) 

The on-line I  ortion of I 'T-3 ran i t paralle wi h the in-line test to assess the performance 
of NMD functionali y as an intt grated sy! tern usii g p ototype and surrogate elements. Elements 
operating on-line die not affect the operai on of the in -line test but did demonstrate NMD 
functionality in a co tfigurauon more repi esentati‘ e o the integrated system that might be 
deployed. The most notable re ults of the IFT-3 cn-li le test pertained to BMC3 and GBR-P 
performance. 

The BMC3 s iccessfully demonst ited intc gra cc( system performance through the 
coordination of systt m elements operatin ; in shac ow mode. It performed engagement planning 
that ultimately led tc a successful (simula :ed) mis ;ior GBR-P performance was generally poor 
and unsuitable for ai .choring associated r. dar sim ilat ons. GBR-P track quality was adversely 
affected by a softwa e error in tne antenn., mount not on equation. A software fix was 
implemented and lat :r verified in the tars et of opt ort,  inity flight, RRF-7, which was conducted in 
November 1999, an( in IFT-4 nd IFT-5. 
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Battle NI anagentent, Comm: nd, Cm tro and Communications. The non-tactical 
flight tes version ot the BMC3 operated iii a fully functional, dual node configuration 
(Comma ider-in-Ch ef and Sit In pr tic ilar, the BMC3 demonstrated end-to-end 
tracking )f the targe: complex and sue :es: fully generated Weapon Task Plans. Sensor 
Task Pla is, one oft tree In-F1 ght Tart et pdates, and a Target Object Map. 

Defense iupport P-ogram. )SP sat& flit( s successfully acquired the boosting 
Minuterr an II target vehicle a id sent L aur zh Alert and Boost Event Reports to the 
BMC3. 
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ciently ooc track data of the target cluster for successful 
ed, how :Niel, that the EWR test article is located up-
trackin; ta gets at close range as opposed to longer 

D engai.cm :nts. At close range, the radar return signal 
ar to get era e higher quality tracks of deployed objects. 

ype. Tie C BR-P participated in IFI-4 as a surrogate 
rticipati m itIFT-4 as an integrated element of the 
Sack clat:. an I discrimination information was not utilized 
,n of the Wt apon Task Plan. The GBR-P was successful 
he large' cot nplex, tracked and resolved all objects of the 
liserimi tate 1 all tracked objects as either tank-like, 
: GBR-F sui plied track information used by the BMC3 
r. 

Integrated Flight 1 est 5 — Intercept Nt t Achieved 

Integrated F ight Test 5 was cond icted on Jul 8. 2000. It was to be an end-to-end NMD 
intercept flight test • iearly iden ical to IF '-4 and imt d to demonstrate NMD system integration 
with surrogate and rotot)pe elements in a configarai ion representative of' the system that might 
be deployed. The it ost promir ent new f ature of the test was the participation of the In Flight 
Interceptor Commu tications S ?stem as tie coma uni :ation link between the BMC3 and EKV. As 
in all previous inter ept tests. a Minutem m-basec tar ;et system was launched from VAFB, arid its 
target payload cons sting of an MRV wa: deployt d fi r reentry near KMR. The target payload 
also included a Lail e Balloon, but it was never deplc ?ed because of some unknown failure of the 
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deployment mechani ;m. Then, at 1,294 s :conds after target liftoff, an interceptor was launched 
from Meek Island to ,ngage the MRV. T le plann :c1 i itercept, which did not occur, was to have 
been at an altitude ot 230 km, 1 782 secot ds after tart ct liftoff, identical to the planned intercepts 
on IFT-3 and IFT-4. 

The failure u intercept the MRV ; the dir, :ct esult of the EKV not separating from the 
upper stage assembl: of the Pa) load Laur ch Vehicle, .he surrogate for the interceptor booster. 
Preliminary failure a lalysis oft te telemei ry data i tdit ates that the EKV did not receive a second-
stage burnout messa ;e, a prerec uisite for nitiatint tilt separation sequence. The cause of this 
failure has not yet bt en determi led but ar pears to be solated to the Payload Launch Vehicle. A 
notable consequenct: of the failure is that ill EKV eve its subsequent to separation, e.g., sensor 
operation and divert and attitud activitie , did no cc' ur. Therefore, none of the EKV primary 
objectives were met. 
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boosting Minutemar II target vehicle and sent Qu:ck klert and Boost Event Reports to the BMC3. 
The EWR also acqu: red and tra:ked the t. !get cor Tit x, including spent fuel tanks, early ir the 
mission timeline. 

INTEGRATED Gt (RIND TESTS 

Boeing is pet forming gound testi ig to mi iga e the risks associated with the limited flight 
test program. Grour d testing ci.n exercis, . the sys'em through variation of threat characteristics 
such as launch point aimpoint, trajectory apogee. nu; nber of RVs, target type. and environmental 
effects. This ground testing is c one in mc nth-lont, ph rses called Integrated Ground Tests. 1GT-4 
and IGT-5 occurred n 1999: IC T-6 will r ot occur unt 1 after the DRR. 

These grount tests use tc ISTC a. the U.s. A my Space and Missile Defense Command's 
Advanced Research :enter in Funtsville, Alabam r. I iTC provides test execution and control, 
threat and environm •nt data, an I test driv :rs for some NMD elements. Each NMD element is 
represented at a Stan 'alone con puter stat: on callei I a i ode. Each node incorporates system 
element mission and communications prc :essors, whi :h run prototype element software. 1S1'C 
supplies the nodes NI+ ith simulat xl inputs threats an associated environments, natural and 
man-made — which ; re nominally consist; nt for e; ch N1MD element in the scenario.9 

ICITs use a c; mbination of model:, softwa -e-i;1-the-loop, and hardware-in-the-loop to test 
the NMD engageme it space an.I threat in an open tiot al environment. They are supposed to 
validate the function tlity and finctional i nerfaces bet omen the elements, subject the system to 
stressing environmet Its and tact cal seena: ios, and eva .uate target-intercept boundary conditions. 
IGTs can help to ide rtify "unknowns" in in intera:tiv system context and verify interoperability 
of NMD system eler lents. 
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IGT-4 and IC T-5 had a :lumber of limitatic.ns. For example, the threat apogees were 
unrealistically high i i IGT-4, w -rich provi led opti nis ic assessments of timelines and radar 
detections. Because the simulation had Ii nited price; sing capability, Boeing (LSI) eliminated 
most of the threat ob ects in ma ry of the zenarios, wl ich was unrealistic for testing 
discrimination, radat resource nianag.eme: it, and B MC 3 processing capabilities. In addition, all of 
the element rcpresen .ations suit ered from limitatit ns hat produced significantly different 

One exception is the gt ivity model. .vhich is dif erent for tie E iV and the other elements. 



performance than is :xpected fr DM the N AD Cl systi m. These limitations included, but were not 
limited to: 

Only fivc 
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'Me primary ;oal of 1G-2-4 and IC T-5 was to emonstrate the integration of BMC3 with 
the UEWR and XIIF . Boeing .uccessful y demor stre ted integration between these three NMD 
elements in the two GTs. The second,ar) goal of .he (iTs was to assess the Cl architecture and 
performance against a limited s A of Cl s,  enarios. Tt is goal was less successful, in part because 
of the immaturity of the element represen .ations in IC I--4 and I01-5. The exact amount 
attributable to eleme it model ir imaturity is currer tly indefined and will remain so until truly 
element-representati /e models ire d in !SIC. 

Boeing dem( nstrated in cgration 1 etvveen he 3MC3 and radars by generating and 
recording messages ietween th r elements. They c ont rmed that the planned messages had been 
exchanged between he BMC3 Ind the G 1R-P and U WR, and measured the time delays between 
the messages. 

The radar pe 
reasonable position I 
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The UEWR failed tc 
acquired, the perforr 
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F-5 and isui Ily met the track accuracy performance. 
umber c f R Is in 101-4 and IGT-5. Once an RV was 
epresent atic a at a given time was generally much better 
locity trick rig. However, the UEWR rarely succeeded 
,es agair st F Vs throughout an engagement. The 
below t ic IMl) system specification requirements for 
riminati on esults were also well below the NMD 

ISTC ha dware and software ised to catc n the IGTs are immature and do not provide 
an adequate represer cation of tte MAD Cl archittctu e. None of the major NMD elements - 
BMC3, XBR, IJEW t, Weapon System, a id DSPi3Bl S — are mature enough to provide a good 
assessment of the Cl system. "I he 1997 *IEMP di ;cw sed the consequences if the representations 
were not mature bets' .re the DRI:: - The v lidity ani cm edibility of the surrogates and the 
representations must be full characterize I with rcspe :t to the NMD system and element 
requirements prior ti making at y decisiol s based Jn ata drawn from tests using these systems. 
Without this inform; tion, the results of th : tests w ill t e inconclusive at best and misleading at 
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worst." IGT-4 and I ..IT-5 did d:monstrat the inte gra ion of the BMC3 with the UEWR and XBR 
(not with the weapoi • system, however), t ut these test ; provided only limited data to support an 
evaluation of the eff:ctiveness of the initi tl, prop( scd NMI) Cl system at the DRR. 

BATTLE PLANNI NIG EXERCISE 99-5 AND IIM 23 ASSESSMENT 

Battle Planni g Exercise 99-5 (B1 Ex 99-5) w; s conducted in the BMC3 Element 
Laboratory at the: Joi Nationa Test Fac: lity on Sept( mber 28-30, 1999. Conceived in 1998 by 
U.S. Space Commar d (I;SSPA 2ECOM/. 35), BP ix vents enable the User to examine and assess 
as-built BMC3 open Ilona' fun( tionality1Pr the ptrpc ie of influencing future development of the 
BMC3 element. Thl • OTA Tea n was in ted by I1SS 'ACECOM to co-lead BPEx 99-5 to 
benchmark BMC3 b :havior in ::upport of the Dep or lent Readiness Review. 

The primary kjective of13Plix e ents is to id. :ntify operational defects of the BMC3 
element to be corree ed in ftetur: builds. 31)Ex 9c-5 lias performed, in particular, to evaluate 
BMC3 element beht vior in support of the OTA T an 's early operational assessment of Key 
Performance Parame ters #2 anc #3 hun an in co :arc 1 (H1C) and automated battle management — 
for the DRR. The e• aluation o- ' Key Pert mnance Pal ameter #1, effectiveness of the NMI) system 
to defend the United States aga nst hallisi ic missil: at acks, was not an objective of BPEx 99-5. 
The test environmer t represent rig the NI% ID system c prisisted of the following components: 

• Two rept :sentative lodes of t le BMC.1e14 ment — CINC and Site — running Capability 
Incremer t 3A softw ire. 

• Trained i lilitary perionnel — f .om US I PA CECOM, NORAD, Army Space Command, 
and Air I orce Space Cornmar 1 — were as igned specific roles as BMC3 operators 
during th exercises These o ierators Ire :nown as "Smart Rounds" and underwent 
intensive training be fore the c tercises wer : conducted. 

• A "simul tion cell" provided: imulated ex emal input from the national command 
authority (NCA) and Integrate i Tacticel V 'aming/Attack Assessment (1TW/AA) to the 
CINC 13!4C3 node. 

• The I3Mt ;3 Test Exerciser sin ulated tl Le n maining elements of the NMD system: 
DSP/SB1RS. Upgraded Early Karning Ra tar, X-Band Radar, and the Weapon System. 

Notable BMC3 Bet avior 

The followir g BMC3 bthavior w Ls obsen cd luring BPEx 99-5 execution: 
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BMC3 Assessment 

The BMC3 e ement is c irrently at an early sta ;e of development and noted shortcomings 
are likely to be addrt ssed befon: the initial operati ma capability. NMD operators had difficulty 
with resource triana m:tit, engagement c ontrol, and ituation awareness. 

• Resourci managen ent. In ti c majority c F scenarios, more interceptors than 
nominal! required liy the OR) were expelded to defeat threat objects. For example, 
in a sceni rio with tv 0 RVs, 1: intercejAor ; were launched. The reason for such 
behavior is two-fold: 

- Inter c cptors wen: launchec against ph u itom tracks. 

- The I MC3 was very consi rvative luri ig the exercises. Anything with a lethality-
value greater than 0.02 (ot t of a miixir turn of 1.00) was engaged. 

▪ Engagen lent contra When 'MD Or era ors believed that interceptors were allocated 
against p iantom tracks, they t ied a va -iet! of techniques to override the automated 
battle ma lager to pr :vent the . aunch 0. -  int :rceptors. 

- Mane gement-by •exceptiot (MBE) 'he ds were placed on phantom tracks to 
preve nt intercep ors from icing lat ncl- :d. Although such actions should have 
work :d, they were unsucci .ssful in all i ases. The system simply was not behaving 
accor ling to opt rator actic ns. In a ly event, MBE was not intended by BMC3 
clevel )pers to be used as a resource ma nagement tool. 

- The c nly succes:;ful teclmi 4ue usec to Nevent interceptors from being launched 
again st phantom tracks ws to alloi:ate all remaining interceptors to reserve status. 

• Situatioi Awarene is. SPEx 99-5 indicat xl a lack of situation awareness on the part 
of NMI) Dperators. 

- As m :ntioned al iove, battl :space g7ap1 ics bars did not give NMD operators an 
accui ite estimat on of all limes a tlirea object could be engaged. Engagements 
with ihort timelines were nost pro Dlei atic. There were scenarios for which the 
battlt manager c id not allc cate intt rce >tors — because the system did not have the 

MBE is defined as he capabiliq of the Hurr in-in-Con zol a make inputs influencing the system engagement 
behavior on a track •by-track has s. 

2 l 



bank space to engage the t ireat — even though the associated graphics bars 
indic,.ted positis e battlesp ice. Thi ; w; s particularly frustrating to the operators 
who ould not control the mgagen- ent to launch interceptors. 

- The r  ossibility ( f phanton targets ;ter iming from radar-to-radar handover tended 
to mr ke NMI) o Derators a ixious. Fhc c was no tool that could definitively warn 
open tors when ;1 phantom track ap pea .ed, so the operators were forced to rely on 
their udgement .n this reg mi. In tie e ad. the operators tended to discount 
infon nation den ved from he UFA Rs. 

- The i lentificaticn of thrca objects as 1:akers for engagements without kill 
asses ;ments Ion ed operat,  irs to spccul ne on whether the engagement was 
succe 

The LSI is di veloping tie BMC3 Nith ma dm im automation. Inherently, the BMC3 is 
designed to precluth direct law .ch contro by the opei ltor. Rather, positive control is exercised 
through Rules-of-Er gagement ileveloprni nt, inning development, and management by 
exception. The BPI x, therefor, reflects :he outcome of these efforts and can he frustrating to an 
operator attempting -eal time control. 

MODELING AND SIMULA'flON 

Restrictions in realistic operation ci flight est ng, and the complexity of the operational 
engagements, requir ! the TeeF. lrogram t rely he wit on integrated ground testing and the 
execution of digital ;imulatiom for asses ing the opel ational suitability and effectiveness of the 
NMD system conceit. Integrated ground testing was ;If limited utility in assessing the potential 
performance of the : MI) syste n. Late d :livery of LI 3S — a high fidelity, system-level digital 
simulation of the Nt ID system — preclud .d its us( foi making a credible assessment of potential 
NMD system perfor nance. 

LIDS model development is (akin g much on er than expected. It was to be the principal 
digital simulation to )1 providing DRR su Tort. Mod' ling and simulation in general and LIDS in 
particular were sup r Dsed to be employed to repea hy iothetical experiments in order to improve 
the statistical sampl,  and to determine th,  • values if k :y technical parameters unable to be 
measured by testing Boeing released a t eta versi )n I .IDS Build 4 at the end of April 2000. There 
was not enough timi before the DRR to ecredit I ,ID! ; and perform the required system analyses. 
As a result, the Sery ce Operati Dnal Test kgencie:; do not have a simulation that they can use to 
assess the potential ystem effe:theness. 

LIDS build has serious limitatic as, so CN en fit had been released on time there would 
still be major issues in using LIDS to ass,  .ss the p,  ner tial performance of the NMD system. One 
problem is that LID ; users will not be ah e to gen.-:Tat : their own scenarios. Boeing will provide 
users with canned s( enarios. in ;luding fi: ed launch p )ints, aim points. Inter-Continental Ballistic 
Missile (ICBMs), di bris, and a 'ogees. 1 ie Open .tiol tal Test Agencies had been planning to run 
hundreds of digital imulation : cenarios, varying ;ucl parameters as raid size, trajectories, 
atmospherics, dehri! , nuclear e Teets, thn at laune i ar i impact points, threat types, and Penetration 
Aids. LIDS will no have the f exibility 1) suppoit su :h studies. 
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LIDS will all aw users a me fiexib lity. ey gill be able to change the location and 
number of the variot s NMD elements. U iers will alsi be able specify such parameters as the 
reliability of GBI boi ast phase oampletion the probabi ity of target acquisition by the EKV sensor, 
the probability of thc EIKV correctly ident fying th: R 1, the probability of hitting the RV given 
correct discriminatio 1, and the iirobabilit) of kin g ti e target given a hit. Such analyses will be 
useful but not suffici :nt to adeq „lately ass :ss the p )ter tial performance of the Cl system. 
LIDS does not simul ite any of the elemer t protot)pes or surrogates currently used in flight 
testing. Consequent y, use of te IFTs to )rovide :rad tional model validation data will not be 
possible until the act .tal system elements inally work their way into the intercept flight test 
program. This limit the confidence that :an be pace on LIDS predictions in the foreseeable 
future. 

Boeing is usi g a numbir of low-fidelity s: mu ations in their development of the NMD 
system. One is NMI )Sim, which estimatc s the int.trct ptor launch windows for different scenarios. 
The NMDSim does lot simulat discrimi ration ft nct onality, does not generate weapon task 
plans, has no interce nor tlyout representa tion, ant do :s not perform kill assessment. It can be a 
useful tool for plann ng engagements in h gher-fiCelit models or simulations, but it is too limited 
to credibly assess till potential performan :e of the NN ID system. 

LETHALITY TES MG 

NMD lethali y testing wad analysi : activiti sb :fore the DRR have focused on the 
development and ac reditation af version 8.1 of tie P tramctric Endo-Exoatmosphcric Lethality 
Simulation (PEELS:. PEELS the only cthality sirr alation to be accredited for endgame 
evaluation of NMD ntercepts. In effect, t is the ima lation used in both lethality and 
effectiveness analysa s to assess whether 2 n NMD hit an a threat target results in a target kill. To 
develop an NMD-ca able vcrsi an of PEE LS, the data aase of empirical results that anchors the 
simulation for theatc r ballistic I lissiles hi d to be t xpa nded to include lethality information for 
intercepts of NMD-t (pe targets by the EN V in the vel )City regime expected for NMD 
engagements. Becaa.se there is no capabi ity to nilgi ound tests at the upper end of NMD 
intercept velocities, a series of hydrocode analyse: ware used to generate the bulk of the 
"empirical data" for NMD FKV intercept 

A total of 49 ) hydrocode simulati arts arej Ian led, covering the quarter-scale Light Gas 
Gun test projectile, rarhead an1 acroshel damagt , ar d different threat targets and intercept 
parameters. Of thes 218 have been con pleted to da e, namely, 178 for the Attitude Control 
Reentry Vehicle tars et and 20 fir Meditu i Lethal:ty I .eentry Vehicle target. The main purpose of 
the quarter scale Lig lt Gas Our series wa-  3 to generata instrumentation data and damage data, 
which are used to ar ohor the h)drocode I redictioa a ma thodology for varying hit points, velocities, 
and impact angles. 

A series of 2 ) quarter-si:ale light- ;as-gun mp act tests were conducted at the Arnold 
Engineering Develo ament C'enier in Tent essee in 19(. 9 against Attitude Control Reentry Vehicle 
targets, and a seconc series of :0 shots ha ve te ting in FY00 against the Medium Size 
Reentry Vehicle, Lotg Range Nuclear TI reat, anc At itude Control Reentry Vehicle targets. 
These tests employ; quarter-scale surrog ate of th El :V launched against a quarter-scale replica 
of the target at a nor final veloc ty of 7 kn is. FYc 9 tc st results are described in the U.S. Army 
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Space and Missile 1) 
predictions, original] 

Besides prov 
provided the thllowi 

:tense Command Te 
y schedulei for publ. 

ding a bac :up for th 
informa ion: 

t Repon. A report comparing test results to hydrocode 
cation ir Ai ril 2000, is still pending. 

; hydroc )de ?rediction methodology, the 1999 tests 

• The dam; ge capabil ty of the 1.KV against the Attitude Control Reentry Vehicle 
payload 1 )r a variet) of interer pt condi:ior •-; (two different impact velocities, five 
different mpact ang .es, and v; rious hi loc ations on the target). 

• The sens: tivity of damage levt Ito impact elocity (two different impact velocities). 

• The valiC ity of the lothality cr: teria used ir the NMD-eapable version of PEELS for the 
tested int :rcpt conc itions. 

• The post- impact debris charac cristics. 

• The sen.s. tivity of th: lethality results to di Terent target fabrication techniques. 

Additional tc3ting is bei ig done t( improv ar i validate the hydrocode simulations. 
Sandia National Lab )ratory is conductin€ a set of higl t-speed impact tests using a three-stage 
Light Gas Gun to de ielop the eluations c f state — the characterization of the physical phenomena 
that occur during im )act -- of st vend aerc 3pace m tter als present in the test targets and EKV at 
impact velocities of i km/s and 12 km/s. The materia .s studied are silica phenolic, E-glass, and 
graphite epoxy. Tes ing is expt cted to be compleied ! .ater this year. If significant differences 
between the new em Jirically-dt rived equ itions of sta e and inputs used for the hydrocode runs are 
found, the hydrocod : analysis %till be cor ected ar d P EELS modified accordingly. Results to date 
suggest that such mc difications will not b necessiry. 

Sandia is alsilperformir g a series of hydrc cod analyses for the Attitude Control Reentry 
Vehicle and Mediun . Target Reentry Vch .cle targets. Their objective is to characterize the lethal 
volume for aerothen ial structui al kills. i erothennal ;tructural kills could occur if the target 
incurs sufficient dan age from a' n EKV in pact am su fers aerothermal demise during atmospheric 
reentry. As of Marc i 2000, 93 hydrocodi runs hal br en made. The analyses are expected to 
continue through 20 /0. 

Based on the 
by the Accreditation 
April 28, 2000," the 
experiments: 

accumulat cd data fn 
Working Group (AN 
AWG reccmmends 

m lethality - 
1G) on i.pri 
ccredita ion 

ests and analyses, PEELS 8.1 was accredited 
4, 2000. In the accreditation report dated 
of PEELS 8.1 for the following 
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Analysis 
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:cpt condit ons. 

ation of Tt chnical 
Plan: 

423, Probability of 

given tl.e p 

rformar; cc 

ingle Si ot I 

trameters that specify the RV, kill vehicle, 

1easures (TPMs) as specified in the Detailed 

"Joint Program Office, National Mi! sue Defens 
(PEELS) Accreditatio r Report for ihe National 

, The Par me.* Endo/Exommospheric Lethality Simulation 
Missile D yen e System (LI), 14 April 2000, UNCLASSIFIED. 
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— TPM 124. Prolubility of 1 itt ing LLrge within Specified Aimpoint Accuracy. 
Note: This TPV cannot bi calcula .ed iy PEELS alone, since PEELS can only 
predi4 t the probcbility of k 11 given a h t point and miss distance. 

- -rpm 125. ProbE bility oft: NMD Sy! tern Meeting its Objective. 

• Determin dim of airtpoint sdl. •ction to sur port DRR. However, the user should be 
aware of he disprop 3rtionate zthal vo um :s for the three targets currently modeled. 
Spccifica ly, the Lor g Range I luclearhre at does not contain an expanded lethal 
volume. -n addition the letha volumes ar : expected to change in the future when 
late-time structural c ffects are ncluded. T ierefore, the optimum aimpoint suggested 
by PEEL ; 8.1 may change in! ubseque nt ersions. 

The accredit; tion report has speci.  led the talk wing caveats under the recommendation for 
accreditation approv 

• PEELS 8 1 is not su table for I 
EKV to a :hieve intetept. 

• PEELS 8 1 lethal volumes cor 

• PEELS 8 1 provides limited p: 
6-DOF d;.ta into PE:IS 8.1 ft 
calculatic ns and then post-pro 

• PEELS 8 1 does not contain al 
have beci . officially released 
Control F centry Veticle, Med 
Threat). 

• Because i If time con itraints, h 
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for the A titude Con rol Reent 
dispropoi tionate to t !tat used f 

• The F.KN model anc target m( 
the EKV iesign will require rt 
possible I hanges to • he lethal • 

• PEELS 8 1 does not calculate  

ic calcu ati( 

lain no telo 

obabilis ic 
r engage me 
:csses th: ck 

Cl thrt ats. 
r the De Fen! 
um 1.ctl alit 

vdrocock rut 
refore, tic e 
y Vehic c a 
)r• the Lc ng 

clefs are not 
view by the 
volume c ata 

vst-imr act  

n of endgame maneuvers undertaken by the 

:ity dependence. 

utputs. Generally, the user feeds system 
it-by-engagement target negation 
ta to provide a complete P1.1111. solution. 

PEELS 8.1 only contains those threats that 
c Intelligence Agency (DIA) (Attitude 

Reentry Vehicle, and Long Range Nuclear 

s against the Long Range Nuclear Threat 
cpanded lethal volume used in PEELS 8.1 
id Medium Test Reentry Vehicle are 
tange Nuclear Threat. 

user changeable. Any significant change to 
Department of Energy to determine any 

lamage to an RV that survives impact. 

Lethality Assessme it 

The quarter-s cale Light 3as Gun t :sting cc ndi cted to date utilized a low fidelity surrogate 
of the EKV that mat !hed the average ma proper ies if both the Raytheon and Boeing EKV 
concepts but not the r precise st-ucture or materials. • he results obtained could be representative 
of the grosser aspect; of NMD' direct hi lethalit,.• ag tinst the Attitude Control Reentry Vehicle 
target. The tests sho Ned that di mage to r ;MD tarwts from direct hit by the EKV will depend on 
the location of the ir ;pact withi i the payl. 'ad. Nol evt ry hit would necessarily result in a kill. 
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'est and Evaluation (LFT&E) program will 
: leadership of the JP() and the LSI. 
is expected to include three flight tests: 
and PEELS analyses. 

• 

FUTURE TEST PLANNING 

Under the pr igram-of-ntord, test results 2re r at likely to be available in 2003 to support a 
recommendation the 'Ito deploy a Cl syst :m in 2C05. This is because the currently planned 
testing program is be hind. beca Ise the te:: conten do is not yet address important operational 
questions, and becat se ground 'est facilit• es for asses: ment are considerably behind schedule. 

NMD develc Dmental te:aing need ; to be at egtr ented to prepare for realistic operational 
situations in the lniti al Operatic nal Test a Id Evali atic n (Iur&E) phase, and is not yet aggressive 
enough to keep pace with the currently pr )posed .che lutes for silo and radar construction and 
missile production. Me testing schedule. includit g s ipporting modeling and simulation, 
continues to slip wh le the cons :ruction ai d produniol schedules have not. Important parts of the 
test program have sl pped a yea- in the 15 months sin( c the NMD program was restructured in 
January 1999. Thus the program is behil d in botl th e demonstrated level of technical 
accomplishment an in schedule. Additi( natty, tfe C4 ntent of individual tests has been diminished 
and is providing less infonnatic n than on ;inally F lan] :ed. 

I am especial 
tests until Kyr&E w 
long-range intercept 
balloons. While it n 
testing, selected stre 
precede IOT&E to h 
C-band transponder 
range safety conside 
current tests. This p 
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ill support early targe t trackir g  

am has not planned nor funded any intercept 
ich as multiple simultaneous engagements. 
;, and countermeasures other than simple 
o do all these things in developmental 
neld be included in developmental tests that 
• deployment. For example, the current 
, justified by gaps in radar coverage and 
trget track information to the system in 
to 10T&E. This will ensure that the 

ed interceptor launch. 

There is not ing wrong with the L mited te ;tin !, program the Department has been pursuing 
so long as the achio ed results match the lesired ace of acquisition decisions to support 
deployment. Bowel er, a more aggressive testing proi :ram, with parallel paths and activities, will 
be necessary to achil vc an effee tive IOC iy the la .ter lalf of this decade. This means a test 
program that is struc Lured to an icipate ar absorb set jacks that inevitably occur. The NMD 
program is developi• ig test plans that mol c in this dir. •ction. 

'he time anc resource demands ti at woulc be required for a program of this type would be 
substantial. As doce mented in :he Congr :ssional 13uc get Office (CBO) report on the budgetary 
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Safeguard missile program conducted 165 
ion of NMD. The SPRINT program 
11965 and 1970, more than 8 per year, 
years, SPRINT flew 23 intercept-type tests 
sile tests between 1968 and 1969 before 
ears. Similarly, the Polaris program 
m conducted 101 flight tcsts. Rocket science 
esting that a hundred or more NMD flight 
te current NMD program is more 
i we should be prepared for inevitable 
r (MX) program launched 15 missiles in the 
t tests per year to five flight tests per year 

: schedules that an extensive amount of work 
ailures that occurred were accepted, and the 
ght testing continued. 

As in any we apons devclopment program, the NMD acquisition and construction 
schedules need to be linked to capability ichievenen s demonstrated in a robust test program, not 
to schedule per sc. 'his approz ch suppoi ts an nixes :lye acquisition schedule if the test program 
has the capacity to Czal with se:backs. 01 three spa ate occasions, independent panels chaired by 
Larry Welch (Genet:11, USAF Letired) ht ye recor im( tided an event driven, not schedule driven. 
program. In the Ion ; run, an cl cnt drivel prograr ty take less time and cost less money than a 
program that must r :gularly be re-baselir ed due to th : realities of very challenging technical and 
operational goals. 

OBSERVATIO: gS AND CONCI USIOUS 

Aggressive I .ight testin g, coupled with co: npr 
simulation program:, will be e: sential fo NMI). Ad 
parallel, "fly throug t failure,"Epproach t tat can a bso 
order to have any cF ance of acIdeving an FY05 &pia 
As noted by CBO, tie Navy's Polaris prc gram su ;cet 
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.1) tests that do not achieve their objectives in 
anent of an operationally effective system. 
sfully took such an approach 30 years ago. 

la] system with some military utility which 
realistic threats and countermeasures, 
,et cluster composition, timing, trajectory or 
all times of the day or night and in all 
acticable for NMD. These operational 
part of test and simulation plans over the 

12  C 13 0 Papers, Bridget ry and tcchrical Implic lions of ti !e A.'ministration's Plan far National Missile Defen.se. 
April 2000. 
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The test resu ts to date also do not support a rc :ommendation to deploy an expanded Cl 
capability by 2007 %.; ith additional interce )tors and ra. ;ars. Initial capability Cl interceptors may 
need to be upgraded for the expinded cap Ability, Es ne w test results emerge and as new 
information become: available ibout the hrcat. 

RECOMMEND. TIONS 

FLIGHT TESTIN( ; 

Testing Complexit) 

Testing is curren ly designe i to accon imodate an ; ggressive pace of development. Flight 
testing, however, ne..ds to aggressively in :rease ir co: nplexity to keep pace with NMD Cl 
development and to idequately stress des gn limit p; rticularly for the missile system. 

• Target st .tes used ir integrate !flight t :sts need to incorporate challenging 
unsophis icated colt itermeasu vs that I ave the potential to be used against the NMD 
Cl systet i (e.g., tun' bling RV and noil-sp ierical balloons). Use of the large balloon 
should be discontint cd, as it d )CS not i aim ic in any way the current test RV. True 
decoys tt at attempt o replicat : RV signan res as well as balloon-type countermeasures 
that have been exam ined by tt Countnrm. asures Hands-On Program (CHOP) need to 
be integt .ted into flight test ta get suite s. 

• Engagerr ant times cf day and iolar po: itiol need to be planned to stress the acquisition 
and discr mination trocess by all of tilt: se tsar hands. Additionally, the effects of 
weather( n radar. te emetry. a; id satellite a xrations need to be tested either during 
intercept Dr risk reduction fig it tests cr at ier targets of opportunity. Radar 
discrimir ation, WKS transmi .sion/recapti )n, and DSP/SBIRS launch detection may 
be operat ng at their technical limits, a:id eavy rain or dense cloud conditions may 
have sigr ificant effects on the r perfonnan :e. 

• Category B engagen tents are c ngageounts in which an interceptor is launched against a 
target elt -iter (based on radar 1 rack) be bre the threat RV is resolved and discriminated 
Since sit h engagements are c::pected to b. common during NMD missions, this 
capabilit: will need to be dem mstratec in in integrated flight test before IOC. Such 
engagem :nts are cut rently not includec. in :he defined test plan. 

• Multiple :ngagemer ts will be the expecte( norm in tactical situations, therefore, 
simulate( extrapolation from -on-1 sc ena ios to M-on-N need to be validated through 
intercept flight testi: tg. Multi] le engai em :nts of at least 2-on-2 scenarios need to be 
flight tes ed. as too many tech tical challer ges to the system exist beyond merely the 
commit.. and contr )1 softwar Identi fyir g the impact of the interaction of one kill 
vehicle it. another and assessit g the pc:for mance of ground tracking systems in M-on-
N sccnar as lead to :.everal qu :stions: 

— How will an EK V respon. l to anomer EKV in its field of view, or multiple RVs in 
its fit Id of view" 
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— How .s the performance c f an EK 1 s eker affected by a thrusting EKV or another 
EKV interceptin an objec t in its field pt.  view? 

— Can tie X-Band radar sim Iltaneou>ly rack multiple RVs that require different 
amen ta orientations? 

— Can tie 1FICS communiez te with null pie KVs? 

• Radar di, criminatio:i with lim ted aproni knowledge of the target complex needs to be 
flight tes ed prior to the FY01 radar de:isi >rt. This type of test ("pop quiz" type) of 
flight tes needs to he execute, I, at leas du ing a risk reduction flight. This test should 
employ r iultiple decoys desig ted to m.mi,  the RV radar signature but should not 
provide t nrealistica ly detaile, target ( r ch coy information to the GBR-P radar prior to 
the engai ement. 

Testing Artificialit: 

Current test rang e. limitations need to be removed to adequately test the NMD system. 

• Use of if e FPQ- 14 lange rada as the our :e of Weapon Task Plan data needs to be 
phased o it. target rajectorie ; or rada• su rogate locations need to be changed to 
permit if e organic 11"MD systc m to prc vid early radar cueing with the appropriate 
degree o. position a id velocit • accurat.y. 

• Engagen ent geome ties need .o be dexise 1 that will provide higher speed engagement 
conditioi s for the E (V, as w( uld be e ire :ted in the Cl timeframe with the tactical 
booster. 

Operational Rcalis n 

Avoidable limit; tions to oprational I Calism must be removed before conduct of 10T&E. 
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prepared based on organic NMD tracking 
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also be tested as part of the 10T&E. 
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• Multiple :ngagements must be accomr lish d during 10T&E. Furthermore, this type of 
engagemint should be flown ii IFTs bofor : IOT&E to maximize the chance of success 
in 'arm :. 

Spares 

Plans for providi ig adcquat : spares sl mild be dev :loped, especially for targets where current 
target components c; n be as nn eh as 30 ) ears old 

• Adequate GBI booster spares : teed to 1e p; 
further sc hedule slip should a 'allure oi:cur 

• NM!) is ( urrently cr iploy ing that is n fen 
targets. I can take i p to six m zeks to ',rep 
spare" ap proach for which an iddition; 1 ta 
would cli minate the need to St ant dow ioi 
event of ; failed tart et launch. This cc uld 
more con ;plex or critical. suet as in tit.: sn 
launch m ght be inu,:h more c. ,stly to t ie ç 
during IF r-5 is a str )ng exam: plc of this pc 
problems could not lave been correctei, 
month.  

°cured as a risk reduction effort, to preclude 
in preflight booster testing. 

ed to as a "rolling spare" concept for its 
ire for and reset the IFT launch date. A "hot 
•get is prepared at the target launch site 
erations at the interceptor launch site in the 
be more significant as flight testing becomes 
all number of OT shots, when a failed target 
rogram. The delay to the target launch 
tential problem. If the last minute target 
1-5 would have slipped an additional 

1 GROUND TESTIN G AND SI MULAT ON 

Hardware-in-the-L 3op (HWI L) 

An innovative rn w approac ) needs to be taker to' iards HWII, testing of the EKV, so that 
potential design prol lems or dixriminati. in challenge can be wrung out on the ground in lieu of 
expensive flight test.. 

• [MIL development needs to I )cus on he 3KV, since this is the most challenging 
technical area for Niv1D hit-to. kill. Fu idit g and development needs to be accelerated 
or the re c uired capi)ility in th s area will 3 at be available to support Cl testing 

• The HW: I. facility and test ap ;roach n:ed to be done at the highest level of EKV 
system ir tegration a hievable, so that ; 11 c imponent interaction, from sensors to the 
divert sy terns, can lie examin :d simul ant ously. 

• An intim ative appn ach shoul I be taken ti at provides an interactive scene generation 
capabilit: that adapts to chang :s in EKV a Id target aspect angles. 

• Scene ge ieration sh )uld have the capa)ilii y to challenge target acquisition by the 
EKV, di s :riminatioi; and horn ng algo; ithr Is with anticipated or potential 
countern easures. 



Lethality 

Current analysis if exoatnx spheric le 
gun tests. 

hality is lin ited to computer simulations and light gas 

• New ted niques or f icilities nt 
the grout in full sc tie to vali 
tests. 

ed to be de,  eloped to achieve higher speed intercepts on 
Late hyduct de simulations and Vs scale light gas gun 

Investme 
lethality 1 
the low c 

Its need 10 be made i 
:tsting of rr cdium to 
Id of the nnge of po 

the Hellor ran High Speed Test Track to permit 
aigh fidt lity representations of the kill vehicle to at least 
ential in terc cpt velocities. 

Simulation 

LIDS develop= nt has take I much lo ager tha:t or ginally promised. Additionally, it is 
practically a hard-wi 7ed simulation that o ily the E oei is developers can modify. This precludes 
independent, govern nent sensitivity anal: •sis and issc isment. 

LIDS net ds to evoke to a full validat:d I igh fidelity simulation. It should be flexible 
enough ti I allow bar the Dire ;tor, Opt rati anal Test & Evaluation and Service 
Operatio: la! Test Agencies to ..xamine sub ;ystem drop-outs and graceful degradation 
or other g rcas of sensitivity or design niarg in analysis. There is currently no apparent 
plan by tile LSI to do this. 

PROGRAMMATII 7 ISSUES 

Performance Crite ía 

Discriminati• in by the rg dar and v% capon s3 stel a (EKV) should be given more weight in 
performance criteria All other aspects oi the NM D p yformance requirements appear to be within 
the state of the art oi technolov. Discrin .ination y tie EKV on the other hand will be the biggest 
challenge to achievi ig a hit-to-;:ill interct pt. Dec )ys hat provide a close representation of the RV 
or modify the RV si. ;nature have only be n mini rr all) investigated. 

ORD Reliability RI quiremen s 

The NMD re luirements for reliab lity, ava flat ility, and effectiveness arc specified in the 
NMD ORD. When hese requi .ements ai allocatzd 1 the individual elements of the NMD 
system, the resultint reliability performar ce standard: arc unrealistically high as well as difficult 
to test. As the prop 1m develops, it may )e neces ;ary to re-examine the overall requirements for 
NMD reliability and availabilit:r. 

Risk Reduction Efl arts 

The followir g program can makt significant :ontributions to risk reduction efforts if 
properly utilized. 



• Minutem in Missile Operation ti Evalu ttio testing needs to continue to be leveraged, 
not only 'or IFT rehmrsal, but also to look at the impact of countermeasures to ground 
radar sys ems. 

• Ballistic vIissile Critical Mea; uremenis Pi D gram tests need to be conducted to examine 
counterrr easure sigt atures an discrin ma ion algorithms. 

Countermeasures I lands-On Program CHOP 

The Ballistic Missile Dclense Org anizatio i sr 3nsors a red team approach to the possible 
development of cou: ttermeasup:s. Opera ed at Ye y n odcst funding levels, CHOP develops and 
demonstrates Rest-o 1-World (R()W) cou; itermeasure: that could be challenging for U.S. missile 
defense systems. B: charter, C F1OP does not try 10 d :yelop "sophisticated" countermeasures. 
I lowever, the unsop iisticated, .OW cou itermemurc . they do develop are realistic and 
challenging and sho ild be inch ded as an integral par of the NMD flight testing and ground test 
I IWIL simulation pi 3grams. 

• The Cl I( IP prograir needs to C sum rtec for aggressively examining the potential of 
states of :oncern to develop n ore sopltisti :ated countermeasures. 

• The Deft nse Intellii,ence Age Icy neecs to begin tracking CHOP experiments. They 
should a en investigate and bc und the abil ;ty of states of concern to develop and apply 
the tcchr ologies that the CI IC P teams use in their experiments to counter an NMD 
system. [his information sho ild then be Ied back to CHOP management for planning 
and exec iting ClIOP develop nexus. 

Operations in a Nt clear Environment :OPINE) 

The NMD P ()gram Off ice charte ed a red tea n to look at OPINE testing and facility 
requirements for tilt I-::K V. Thi! red team found tl e H lytheon-proposed test and parts screening 
program to be Made luatc. 

• OPINE t ;sting needs to be co 'ducted • st tie EKV system level in nuclear environments 
that repF zate expec ed operat cor diti ms, including expected flux levels. 

• OPINE t :st facilitie at Aber O zen Prol ing Ground and Arnold Engineering 
Develop nent Center need to ; eceive a ppri priate and timely funding to support F:KV 
OPINE t :sting requ red to bei in in EN 02. 

Hit to Kill 

The NMD P -ogram Oft ice shoulc investig ate lethality enhancement options for dealing 
with potential count !rmeasure, using re] itively simr le techniques, that try to alter the effective 
RV size or shape in an attempt to foil dis ;riminat on Ind aimpoint selection. 
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Mr. Chairma 1, I want to thank yoi. again for ti e opportunity to discuss these matters today. 

There are many imp rtant isitiei which jt. stify the ovc rsight of this Committee. 

Much progre is has been made, an I much ent ins to he learned and accomplished. 

A key to suc, ess will be a vigorot s and ro )us l testing program. 

3 4 



CRONM YS 

A I3M Anti. Ballistic : /fissile 

A WG Acer .-rditation Vorking Gr.( up 

13MC3 Battle Manage nent Co -ntr ind, Control, and Communications 

IIMD Ballistic Missi e Dcfen ie 

BPEx Battle Plannin Exercii e 

CI Capr.bility I 

C2Sim COIT mand ant: Control Sir iulation 

CB0 Con p-essional Budget 1)f1' :e 

CIIOP C ou nermeasu 'es Ilan( s-C n Program 

CINC Con mander-1..-Chief 

COTS Con-  mercial C fl The S:rlf 

DAB Deft use Acqu sition B )an 

DIA Deft nsc Intel! genee A gen :y 

DoD Der) irtment 01 Defenst 

DOT&E Director. Opei ational 'est and Evaluation 

DRR Dep oyment F eadines Re ,.iew 

DSP Deft.nse Supp irt Program 

EKV F:xo itmosphei ic Kill N., ehi :le 

FY isc AI Year 

OBI Gro md Basec Inter-eel tor 

GBR-P Oro And Basec Radar-I rot, ,type 

UPS (16)al Positic ning Sy: ten 

HIC I Jur itrol 

I IWIL liar iwarc in tie Loop 

ICBM lute •-Continci tal Ballistic Missile 

IFICS In-Hight Inter :eptor Caul. nunications System 

IFT lute .trated Hi; .111 Test 

IFTU In Hight Targ rt Updat:: 

IGT Inte ,trated Gr( und *Lest 

IMI: inertia) \least rement ini 
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IOC 1I1iULl Operati. +nal Cap abil .ty 

10T&E Initi;t1 Operati.Inal Tes• an. l Evaluation 

IPT Intel rated Pro luct Tea n 

IR !flirt red 

1STC Intel:rated Sys cm Test Ca 'ability 

ITW/AA Intel:rated 'Lac :ical Wamir g / Attack Assessment 

JPO Join. Program Office 

KM R Kwt.  jalein Mi: sue Range 

LFT&F. Livc Fire Test and Evaluat ,on 

LIDS L SI Integratio L Distribute. Simulation 

LSI Lead System 1 negrato • 

MBE Mar agcnient- )y-Exceptio 

MRV Me c ium Reer :ry Vehi :le 

MSE Mul:iple Simi ltaneow En ;agement 

NCA National Corn nand Ai ithc rity 

N MD National Miss .le Defense 

NMDSim National Miss :le Defense iimulation 

NORAD Nor .h Americ tn Am! pac Defense Command 

OPINE Operations in s Nucletr E ivironment 

ORD Operational R tquirem .tnt Document 

()TA Operational T :st Ager ey 

PEELS Part metric Er do-Exot tmc spheric Lethality Simulation 

PLV Pay oad 1.aun :h Vehicle 

ROW Res .-of-Worli 

RR.1' Risl. Reductic n Flight 

RV Reentry Vehil le 

SB1RS Spa :e Based Infrared :;ysi :m 

"I'EMP Tes and Eval tation N astl r Plan 

TPM Tec 'mica! Per :*ormanc M :asure 

IJEWR Upt raded Eat .y Warn. ng adar 

USSPACEC OM U.S. Space C. immand 

VAFI3 Var denberg z .ir Force Ba ;e 

XBR X-E and Rada • 
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IV ajor R Torts to Congress 

The Director. Operation tl Test an'. Evalua ion is responsible for preparing and 
submitting three typi s of report; to the Se :retary cfD !tense and the Congress. Each type of 
report is briefly desc ibed below. In addit ion, a list of reports provided to the Congress during 
fiscal year 2000 and be beginning of fisc: .1 year 21)01 and those to be provided during the 
remainder of the Ilse ii year is p•ovided. 

Beyond Low-Rate Initial Production R !port 

1 Evalua:ior 
of Defeise 
ts for at m; 
1 operat onz 
the require( 
te and whet 
e and st.itaF 
)duction Re 
roceed Dey 
report t) th 

ceived t is 

is responsible for reporting to the 
Acquisition, Technology and Logistics), 
jor defense acquisition programs (Title 10 
I test and evaluation, the Director, 
report stating his opinion as to whether the 
ter the results of such test and evaluation 
le for combat. This report is commonly 
)ort because a final decision on whether a 
md low-rate initial production may not be 
Secretary of Defense and the 

eport. 

The Director 
Secretary of Defensc 
and the Congress tit( 
U.S. Code). At the c 
Operational Test an( 
test and evaluation p 
confirm that the artit 
known as the Beyon 
weapon system acqu 
made until the Direc 
congressional defew 

The Office o 
oversight of live fire 
Section 139. A cov( 
realistic survivabilit: 
submitted a report o 
U.S. Code Section 2 
proceed beyond low 
completed and the S 
congressional defete 
munitions and missi 
(10 U.S. Code 2366  

Operation 11 Test an. 
, the Uncle) Secretor) 
operation i I test resu 
mclusion ( f the initi; 
Evaluatioit prepares 

mfomied vas adeqw 
les tested Ire effecti, 
1 Low-Rau Initial Pr 
.sition prof Tarn is to 
or has sub flitted dui: 
c committt es have n 

the Direct or, Opera. 
test and eNaluation 
red system may not] 
• testing of the syster 
t the result; of the te: 
166). Similarly, a m; 
rate initial prod uctio 
:cretary of Defense F 
C committees. Prodt 
e program:: are also: 
• 

Live Fire Test and Kvaluatior Report 

ional Tea a id Evaluation is also responsible for the 
rograms in tccordance with Title 10 U.S. Code 
.roceed hey( nd low-rate initial production until 
i is compleu d and the Secretary of Defense has 
ting to t e c )ngressional defense committees (Title 10 
jor munitio is program or a missile program may not 
until n aIi tic lethality testing of the program is 

as subm net a report on the results of the testing to the 
ct imprc ver lent programs for covered systems, major 
ubject to thi same testing and reporting requirements 

Department ,f Defense regulatior uses the ter n "covered system" to include all 
categories of system; or progra ns identif ed in 10 U.: Code Section 2366 as requiring live fire 
test and evaluation. In addition, systems n' progn.ms that do not have acquisition points 
referenced in 10 U.s. Code Section 2366 but oth( rwi ;e meet the statutory criteria, are 
considered "covered systems" for the pur )ose of I), C perational Test and Evaluation oversight. 



Director, Operatio tal Test ar d Evalua lion An tua Report 

Title 10 U.S 
prepare an annual re 
test and evaluation z. 
(10 U.S. Code 139). 
Director considers a 
facilities available f 
operational test and 
Secretary of Defens 
and the Congress n( 
year.  

Code Section 139 rt 
?on summ trizing thi 
ctivities of the Depa 
This repo :t is to inc 

ppropriate, including 
)t. operational test an 
valuation activities. 
the Under Secretar 

t later titan 10 days a  

quires ti e L 
operationa 

tment o:• De 
ude sue cc 
comments 
evalua: ion 
This re: >ort 
of Defrnse 

'ter the t :an!  

irector, Operational Test and Evaluation to 
test and evaluation activities and live fire 
tense during the preceding fiscal year 
mments and recommendations as the 
nd recommendation on resources and 
and levels of funding made available for 
is to be submitted concurrently to the 
for Acquisition, Technology and Logistics, 
mission of the budget for the next fiscal 

Major Reports Ser t to the Ciogress 

Below if a li A of report; transmit ed by tit! D rector, Operational Test and Evaluation to 
the Congress from October 19t. 9 througf December ..000. 

Coastal Mine Iluntt r (N1HC 51) Beyond Low-Ra e Ii itial Production Report 

Special Operations kircraft (SOA) Live 'ire Test & :,valuation Report 

V-22 Osprey Live F ire Test an i Evaluati m and ( )per itional Test and 
Evaluation Report 

E-15E TEWS AN// LQ 135 Bind 1.501 erational Tt st and Evaluation Report 

XM1001 40mm Ca lister Cartr.dge Live Fire Tes an I Evaluation Report 

MH-47E and MI-I-6 )K Special Operatioi is Aircraft L ye Fire Test and 
Evaluation Report 

Joint Surveillance I arget Attack Radar 5 ystem (JST, IRS) Operational Test 
and Evaluation Rep )rt 

Standoff Land Atta( k Missile- ',xpanded Respome (5 LAM-ER) Operation 
Test and Evaluatior Live Fire Test and F valuatioi R !port 

F/A-18E/F Hornet Operational Test and ',valuation i .eport /Live Fire Test 
and Evaluation Rep )rt 

Director, Operation il Test and Evaluatio Annual It( port 

Rolling Airframe IV issile (RAM) Block 1:pgradc,. 0 ,erational Test and 
Evaluation Report I Live Fire -est and E valuatioli It( port 

SH-60B and 1111-6( II Live Fir Test and Evaluat on t eport 

Dec-00 

Dec-00 

Nov-00 

Nov-00 

Sep-00 

Sep-00 

Aug-00 

May-00 

Mar-00 

Jan-00 

Jan-00 

Jan-00 



Minuteman 111 Open tional Tesi and Eval uition R tpo t Dec-99 

Voice Communicati )ns Switch ng Syster i (VCSS) 0 crational Test and 
Evaluation Report 

Fighter Data Link (f. DL) Operaional 1cs. and Ev iluz Lion Report 

Upcoming Reports 

Oct-99 

Oct-99 

In addition ti 
transmitted to the St 
test reports are to be 
2001. 

the Direct ar, Opera: 
cretary ofl)cfense ax 
completed and sent 1 

ional 're it a. 
d the Cc nip 
3 the Congr 

id Evaluation Annual Report to be 
:ss in January 2001, the following major 
!ss during the remainder of fiscal year 

Advanced Medium ange Mis! ile (AMRA kM) Live Fire 
Test & Evaluation RI port 

Amphibious Transpc Dock Sh.p (I,PD-17) Open tioi al Test-IIA 

Joint Primary Aircrai: Training system (J 'ATS) Beyo :id Low-Rate 
Initial Production Re ion 

Advanced Deployabl t. System (ADS) Ope7ational Fes -1C Operational 
Assessment 

Predator Beyond Lo '-Rate Initial Produe: ion Repiirt 

Integrated Defensive Electronic Counter I4leasures Sy: tern (IDECM) 
Block I Beyond Low Rate Initial Producti in Repo 

Joint Direct Attack I% funition (JDAM) Be: ond ite Initial 
Production Report 

3-2 Live Fire Test & Evaluatior Report 

Bradley Fighting Vel icle Systeil (BINS) 13 Beyond :Sow-Rate Initial 
Production Report 

SEA WOLF Attack S ibmarinc ( iN-21) 0 ierationil T, !st Report 

Arliegh Burke (DDC -51) Live lire Test S Evalua: ion Report 

National Airspace S3stein (NM. ) (Radar ,tutomaton) Beyond Low-Rate 
Initial Production Re ,on 

:) Joint Stand-Off Wea ion (JSOW) BLLI-1( 8 Beyond L )w-Rate Initial 
Production Report 

Dec 00 

Jan 01 

Jan 01 

Jan 01 

Jan 01 

Feb 01 

Feb 01 

Feb 01 

Mar 01 

Apr 01 

Jun 01 

Aug 01 

Sep 01 



Seawolf SSN-21Clas ; Attack St bmarine I 
Report 

Cl I-60S Fleet Comb t Support lIelicopter 
Evaluation Report 

CH-60S Fleet Comb t Support Ie1icoptcr 
Initial Production Re rort 

Minute Man Ill Prod-  iet Reliability Progra 
Initial Production Re )ort 

Patriot PAC-3 Missil: Live Fire Test & E 

Sensor Fused Weapol (SFW) P ;1 Live Fi 

Cooperative Engager tent Caput ility (Ca 
Production Report 

ive Fire Fe t & Evaluation Sep 01 

Upgrad( Li 'e Fire Test and Sep 01 

Upgracii• 13( !iond Low-Rate Sep 01 

(PRP: Be fond Low-Rate Sep 0; 

.aluatior RL port Oct 01 

e 'lest 8. E% aluation Report Oct 01 

) Beyond .w-Rate Initial Oct 01 
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Pending Leislatire Issu! umber 1 on the F-22 

Background 

Section 219 :A' Nationa. Defense kuthorizatic i Act for Fiscal Year 2001 requires the 
Director of Operatic nal Test ar d Evaluat on to su lmi : to the Congressional defense committees a 
certification that a c le and one half perct nt relief on he Engineering and Manufacturing 
Development cost e tp of the F. 22 aircral prograi a is required for testing. The certification is to 
be made after consu .tation witl. the Undt r Secret; Ty f Defense for Acquisition. Technology, 
and Logistics. The ational D:fense At :horizati )n tct for Fiscal Year 2001, Conference 
Report, 106-945, Sc nion 219, ages 46 E nd 720.1 

After the De 'ense .Acqtisition lk 3rd revic ws :he Exit Criteria for Calendar Year 2000 
and determines whe :her the pr. gram is rt ady to e iter Low Rate Initial Production, a letter of 
certification referen :e the above languag will be sen to each Chairman of the Defense 
Committees. 

Director, Operatio nal Test and Evalu: tion Pc* itio n 

DOT&E ha stated in the last twc years it tcs imony before the Senate Armed Services 
Committee, AirLan I Forces St bcommiti!e, prog am natic efforts to reduce costs to stay within 
the cost cap almost dways rest Its in less testing E nd ncreased development risks. These 
development risks t ecome gre;tter with elapsed time ts the cost reduction options become harder 
to implement. At ti is point, si ice the te t budget is e ssentially the only remaining uncommitted 
Engineering and Mi nufacturin ; Develop ment bulget item, cost reductions become test 
reductions. Any rec uction oft sting tas1 s increat.es 1he risk of not being ready to start or 
successfully complt te Initial Operational Test and EN aluation. 

Recommendation 

The F-22 te t program :ias fallen :onsider tb1) behind schedule again this year due to 
various problems th it have cased progr. .m delays ar occasional flight test stoppages. Based 
on the current statu: of the test program ; .nd the S ystt m Program Office estimates, which show 
that the initial open tional test ;Ind evalut lion can tot x started in August 2002 (current schedule) 
without clearly unat ceptable ri ;ks, the ph 'tined ten p ogram cannot be completed as currently 
scheduled. A reaso table test s thedule )uld cer am n y require an extension of Engineering 
Manufacturing Dev :lopment, probably a delay of up o one year for initial operational test and 
evaluation (from 20 )2 to 2003 and Milc stone 111 T; le one and one-half percent budget is 
certainly needed for testing. 



Pen ling Lelislativ Issue :Number 2 on the F-22 

Background 

Section 8124 of the Delmse Apt Dpriatioit A t for Fiscal Year 2001 requires the Director 
of Operational Test . :nd Evalua ion, upon completion of the requirements that the first flight of 
an F-22 incorporatir ; Block 3.0 software was cot duc :ed and the Secretary of Defense certifies 
to the Congressional defense cc mmittecs that all Deft nsc Acquisition Board exit criteria for Low 
Rate Initial Producti m have be .:n met, to submit t th ! Congressional defense committees a 
report assessing the idequacy of testing ti I date to me; .sure the performance of the F-22 avionics 
systems, stealth chat acteristics, and weap mis delivery systems. [Fiscal Year 2001 Defense 
Appropriation CON 'ERENCE REPORT. 106-754, S zetion 8124, page 48.] 

After the De ense Acqu sition Bo trd reviews he Exit Criteria for Calendar Year 2000 
and determines whe her the prc gram is rc ady to cutter Low Rate Initial Production, a report of 
assessment referene. the above language will be sent .o each Chairman of the Defense 
Committees. 

Director, Opel-alio' tall Test at d Evalua :ion Positio 

By the time i 
Operational Test ant 
have been met. The 
date has been adequ 
characteristics, and • 
test flying rate durin 
also were well beim 
constrained primaril 
hinge ping problem: 
delamination inspec 
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started in August 20 
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, tlaperon lepairs, en 
ions. Bast d on the c 
lates, whit h show th 
)2 (current schedule: 
Dmpletcd es current!: 
of Enginetring Man 
tional test :aid evalus  

)n Board m 
hat the cxit 
1 Test ar d E 
formanc c o 
ems. Tile o 
;ved. The f 
as, about 4C 
light tes air 
iironme ital 
urrent st atuf 
at the in tial 
without cle 

• schcdu ed. 
ifacturir g E 
tion (from 2  

!ets in early January 2001, the Director, 
criteria for low-rate initial production will 
valuation has determined that testing to 
'thc avionics systems, stealth 
atimistic plans to significantly increase the 
ight test points completed during this year 
Yo of the planned testing. Test flying was 
:.raft, canopy transparency cracks, aileron 
control system problems, and inlet 
of the test program and the System 
operational test and evaluation cannot be 
trly unacceptable risks, the planned test 
A reasonable test schedule would certainly 

!velopment, probably a delay of up to one 
)02 to 2003) and Milestone III. 
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Interim Armore I Veh cll. Comparison Plan 

Background 

The Secretat y of the Ar ny is reqt ired to sibn it to the congressional defense committees 
a report on the proci ss for dev( loping tin( objecti-e f tree in the transformation of the Army. One 
of the requirements >1 this rep( rt is for U e Secret try >f the Army to develop a plan comparing: 
(I) the costs and op, rational e1 ...ectivenes of the infa itry carrier variant of the interim armored 
vehicles selected fo the infant' y battalio is of the int( rim brigade combat teams: and (2) the 
costs and operation( I effectiver less of the troop-c; irry ng medium armored vehicles currently in 
the Army inventory for the use of infantr banaliins. The Secretary of the Army may not carry 
out this comparison until the Director, 0 >erationi 1T,  .st and Evaluation approves the plan. 

No funds ap iropriated or otherwi ;e made ava lable to the Department of the Army for 
any fiscal year may )e obligatel for the a :quisiticn o 'medium armored combat vehicles to equip 
a third interim briga ie. combat Learn until the plar for a comparison of costs and operational 
effectiveness as app .oved by tle Director , Operat orul Test and Evaluation is carried out, and the 
Secretary of Defens submits a cern ficat. Dn to th( co igressional defense committees. (Defense 
Authorization Contl Tence Rep )rt 106-945 Sectio 113, pages 29-231) 

Director Operatioi al Test and Evalua ion Pos 

The planned operational effective ness coripa: ison must include a live event involving 
infantry units equip led with h( th the Int( rim Am Ion I Vehicle and a currently Fielded medium 
armored vehicle. T iis event must take p ace in a realistic operational setting. This event should 
include at least corn Dany-size nits (14 v :hides) 'or loth types of armored vehicles. Modeling 
and simulation will )e used to novide ac ditional inf.( rmation to support this comparison, but 
will not be used as t le primary source. 

Current initiatives 

The Directoi 
evaluation represent 
members of the Cot 
congressional requit 
not yet submitted a 
question of which c 
either the Bradley F 
resolved. The Dire( 
congressional staff 

, Operatior.al Test arc] Evalwitio; 
atives resp )risible fo develoiing 
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)1an to the Jirector, t)peratio ial - 
irrently fie ded mecii im armc red 
ghting Vel tide or thi M113 z rmi 
tor, Operational Test and EV( lua 
-iembers on January 0, 2001 

has met several times with Army test and 
the above plan for the Army and staff 
.ittees to ensure a clear understanding of the 
ry comparison plan. To date the Army has 
-est and Evaluation for approval. The 
vehicle to use for the comparison, i.e., 
Ted personnel carrier, has not as yet been 
ion is next scheduled to meet with 



I 
a 



Radio F rut tieney Intq ration a id Testing Environment 

Background 

The House C 3mmittee cn Armed iervices Rei ort on the National Defense Authorization 
Act for FY 2001 inc. uded the fi llowing: 

-The commit 
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less careful attention is given to 
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; spectrum are deployed to counter 
:quirement may exist for a testing 
d ship electronic interoperability 
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;ittoral warfare. Such a testing 
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leetromagnetic interference 
lent to the fleet. The committee 
etic simulation environment, 
e.communications system testing, 
ses and capable of participating in 
lity could enable fleet analysis, 

dv tactics, techniques, and 
"The Secretary of the Navy, in 

n assessment and provide 
laimetic compatibility testing of 
) establish a radio frequency 
Aronment. The committee further 

assessment and any 
committees with the submission of 
ervices Committee Report 

D0T&E Position 

The Director Operational Test ant Evalua ion fully supports the need for electromagnetic 
environmental elfeci s and inter,  )perabilit3 testing )f a 1 military equipment as essential to 
demonstrating opera ional effectiveness a id suitaldit '• In fact, the Director, Operational Test 
and Evaluation publ shed two racy men ioranda rn t tese requirements within the last year. The 
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Navy and the Direct H, Operational Test : nd Eval iati m will study the need for a new testing 
environment for rad o frequency integrat on and s hip 'electronic interoperability. 

Current Initiatives 

The Directol Operatior at Test an I Evaluz fiat has participated in an ongoing study of 
interoperability intl.: structure ts:sting req-  (irement; crt er the last several months, in conjunction 
with the Under Sect elary of Defense (Ac iuisition, Te :hnology and Logistics and the Assistant 
Secretary of Defens (Commar d, Contra , Comrr uni !ations and Intelligence). This study, when 
complete, should he .p define d.:ficiencie: and the inv :stments necessary to address any 
deficiencies intcrop. :rability testing. 

In addition, he Direct() Operati( nal Test an Evaluation's Central Test and Evaluation 
Investment Progran sponsors t n electror tagnetic en % ironmental effects project, managed by the 
Navy, but oriented t mud airczaft testinE . Also, the Director, Operational Test and Evaluation 
and the Under Seat tary.  of Defense (Acc uisition, Tct hnology, and Logistics) jointly charter the 
Joint Test and F.valt ation prop am titled foint Shp H:licopter Integration program, which will 
investigate electron-  agnetic erpirorunent ii effect: an interoperability characteristics of 
helicopter operatior 3 in the shi electron agnetic :nv ronment. 
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Tab E. F udget Deti us 
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4liigei Overview 

The Operatic nal Test ard Evaluat on, Defl:nsc Appropriation is an annual appropriation 

provided by Congre: s to provide for the i 'depend :nt ictivities of the Director of Operational 

Test and Evaluation ;DOT&E) in the dirt .:tion an! st pervision of operational test and evaluation. 

The Appropriation c arrently co isists of II prog•am elements: the Central Test and Evaluation 

Investment Program Operational Test an I Evaluatior , Live Fire Testing, and Test and 

Evaluation. 

The Central 7est and Es aluat ion I ivestme it F rogram element provides the funds for the 
Department of Defe: ise to inve:t in the re iuired tcst a id evaluation capabilities needed to test 
new technology in II e latest gei ieration o weapor sy: terns or modified fielded systems. The 
program is a corporate mane.geinent tool hat pro% ide: a coordinated process fin making joint 
investments to meet critically n:eded cap ibilities .n t le National Test Capabilities Base in six 
areas: 1) Test Missi( n Commai.d, Contra , Coma uni :ation, and Instrumentation; 2) Electronic 
Warfare Systems; 3', Weapons ::.ffects Te Capat iliti:s; 4) Range Intemetting; 5) Improved 
Targets; and 6) Imp 3ved Enviionmental and Phy ;ica Test Capabilities. 

Ihe Director of Operati mal Test • .nd Eval aati .in's program element provides the funds 
for the Director to c; Try out his responsib lities reuluir:d by Title 10, for policy and procedures 
for all aspects of op( rational te:t and eval aation w ithi i the Department, with particular focus on 
operational test and :valuation hat suppc rts majo • w( apon system production decisions. The 
Director's oversight list contair s approxi. nately 2 )0 r ilajor Defense Acquisition Programs that 
cannot proceed beyc rid Low Rite Initial 1 roducti( n u itil operational test and evaluation of the 
program is completc I and a report is pros ided to the :;ecretary of Defense and the Congress. 
Preliminary figures : ndicate thc Director, Operational Test and Evaluation approved 46 Test and 
Evaluation Master P ans, 34 op:rational t :st plane, ari submitted 8 reports to the Secretary of 
Defense and the Col gress durir g fiscal yl ar 2000 

The Live Fir : Testing p ogram el( ment fu. ids :echnical assessment support necessary to 
Title 10 responsibili ies for oversight ofl ye fire t•rstii .g. The primary objective is to ensure that 
the vulnerability anc survivabil ty of the Ikpartm.me ; crew-carrying weapons platforms and the 
lethality of conventi mal munitions are kr own an ac • eptable before entering full-rate 
production. Prclimi Lary figure:. for fiscal year 201)0 i idicate that the Director. Operational Test 
and Evaluation appr ived five Live Fire I :st and I:val nation Plans, and submitted five Live Fire 
Test and Evaluation Reports (thee of thee reports w :re included as part of an Operational Test 
and Evaluation Rep( it). In addition, this program elei lent supports the Joint Live Fire program 
that tests fielded Un ted States :aid threat zombat •iirc aft and armor systems for vulnerabilities 
and lethality against their respe :tive targc :s. 

The Test ark Evaluatioi. program zlement inc udcs the funds for the Director, Operational 
Test and Evaluation to provide oversight )f the Dp:pai tment's threat simulators and targets 
carried out by the TI real Syster is Office. and test of 'recision guided weapons systems for 
susceptibility in a cc unterineasi tres envir( nment carri :d out by the Center for Countermeasures. 



Funds are also used o coordinate, plan, a 
survivability activiti s conduct( d by the J 
Survivability. The di ,velopmerr and publ 
Joint Technical Coo -dinating Croup for 
Manuals provide tilt; authoritative data or 
operational forces ir planning t fissions. 
Defense's major tesi and evalui.tion facil 
evaluation resources are includod in this • 

Id condi ict I )efense-wide aeronautical vehicle 
dint Tec mu t al Coordinating Group for Aircraft 
cation o Jo nt Munitions Effectiveness Manuals by the 
lunition; El lectiveness are also funded here. The 
weapor s et fployment and effectiveness for use by the 

support for he oversight of the Department of 
ties and all t ither Department of Defense test and 
irogram :lei fent. 

Other Funding 

As with all ( ffice of Se zretary Dt tense ccmp )nents, funds for civilian personnel salaries, 
administrative trave , and training arc Op rations and Maintenance and controlled by the Director 
for Administration aid Managt ment. ME aary pay. ar d benefits are paid out of the Military 
Personnel appropria ion. 
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Budge: Detail 

Program Eleinent FY 201 , 1 1.Y 2CO2 ''Y 2003 FY 2004 1. 11  2005 EY 2006 FY_2007 

Central Test and E valuatien 

    

Investment Prog am 134,4 3 116.42 125,719 128,243 130,733 133.348 136,015 

Operational Test aid livaluat.  on 21,0 4 17,279 17,542 17,791 18,097 18,459 18.828 

Live Fire Test and Evaluatior 17,0 )2 9.87 10,032 10,204 10,417 10,625 10.838 

Test and Evaluati( n 52.9)2 58,1:47 60.692 62,316 63,348 64,501 65,777 

Appropriation "lot 225.4'! 202.17 55 213.985 218,554 222.595 226.933 231,458 
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DOT&E APPROPRIATION FUNDING 
Tiff. NI IS ($M) 

FY01 FY02 FYI13 Fl 04 FY05 FY06 FY07 

!10TE: The F '2001 includ .s congrev lona adds and. otherwise. the trends reflect 
year-ti -year inflatn n adjust= nts. 

B idget Tr ends 

Congress cc atinues to .LcId funds :o the D rec or, Operational Test and Evaluation 
Appropriation. Col gress added $7M in Fiscal year 2D00 and $25.5M in fiscal year 2001. 

• 

As shown in the ch: rt. the out-year fund ng remains -elatively flat except for inflation 
adjustments. 
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Department Wide Test and Evaluatio 

The Directo Operatio ial Test a id EvalLatic n continues to be concerned over the 
Department of Deft nse's ability to meet future tt St a ad evaluation requirements with the 
shrinking resources available. 

• Resources suppr orting oper itional tes 
increases. The! tck of reso Imes avai 
limiting our abi ity to conduct opera] 
shortfall may re ;ult in (1) delay of at 
planned activitil s, (3) fielding of sys 
operational testi ig, or (4) c clay of pi 
Operational Tes : Agencies are short 
involvement. A dequate m.mning ani 
imperative, part cularly if the acquis. 
when changes ii design. ta 3ics, or d  

• and ev;dua .ion continue to decline while workload 
able for opt rational test and evaluation has been 
ional test ar I evaluation for all required systems. This 
quisitioti pr )grams, (2) diverting funds from other 
ems with ir :reased risk or waivers of appropriate 

oductiot. un il operational test is performed. All of the 
if fundiitg ti comply with initiatives for earlier 
1 fundin;; at the Operational Test Agencies are 
Lion pro:ess is to benefit from operational perspectives 
ictrine are r lost easily accomplished. 

• Major Range an I Test Facility Base iperatin;; ant investment funding has been reduced each 

year since 1990 The annual fundini is now 61 1 illion below the 1990 level, about a 
30 percent redu, tion. The s urn of the reductit ns pver the decade totals $8 billion. 

Major Range and Ti st Facility Base 
Fur ding Trends 

Penods 

11;161 

• lc 72% .48% 

- I14* .2 SC* 

•57 31293 % 22* 

2(61 -4 07* 

.1 10* .121* 
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It is increasing! 
of future needs 
Technology suc 
data and signal 
warfare challen 
are under devel 
and weapon sys 
older than the p 
concerns—and  

, difficult lor the pre 
high-1 erforrnan 

Ii as directed energy, 
nocessing capabiliti. 
;e our current mea_su 
ipment in the labor& 
ern upgrac es. Our I 
1y/steal infi a.structurt 
s inefficiet it and inci  

;ent test and evaluation infrastructure to support testing 
:e, high tcc tnology-content weapon systems). 
precision gl lidance and control, "brilliant" weapons, 
s, multi 'spit :tral sensors, stealth, and information 
-ement capa )ilities; even more advanced technologies 
ones or are ving incorporated into emerging systems 
hysical infn structure averages over 40 years of age—far 
of compara 31e high-technology industrial 
easingly ob oleic in significant technical areas. 

• The decline in I st and evaluation personnel ;it tie Major Range and Test Facility Base over 
the past 10 year; continue unabated through )ut )ur programming horizon. By 2001, test 
and evaluation ]tersonnel will be dor ,n about 14, )00, a 32 percent decrease, from the 1990 
level. In addith pn, the nun ber of mi itary pel son rid in developmental and operational testing 
has declined dr; matically. Army ml itary pe •sor nel directly involved in developmental 
testing fell 99 p:rcent fron 1990 to !001. Milk; ry personnel involved in Air Force 
developmental I esting wen: reduced 40 percent ii the same period. Between 1993 and 1999, 
the number of r tilitary per tonne! in :dyed in opt rational testing decreased by 35 percent. 

Viajor Ran ;;e an d Test Facility Base 
Ma rif ower 

Change 

FY87 -03 FY% -01 

CIAO .10 /4% .12)9 .20 01% 

4.592 -22 10% .3614 -1149194 

4.490 7775% .2 119 .21 401 

.9.4412 -4129% 4.300 .2191% 

• In the category if Military Construct on, the ow rate of investment for test and evaluation 
facilities contini les to be a :ritical pr eblem. The I ililitary Construction (MILCON) 
appropriation ft. nds new facilities ant major 'aci ity upgrades for test and evaluation. In 
recent years, thi ; funding t as also be :n seriot sly reduced. From 1990 to 2001, overall 
investment in te it and eval iation wa: reduce( by 35 percent, while the funding for military 
construction det =sed by over 90 percent. T hes : declines occurred in conjunction with 
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reductions in oi erations at d maintel ance fueidir g and the test and evaluation workforce. The 
level of fundini for impro rement ar d moder niz; tion is a small fraction of the level of 
funding that wc uld be invested by p ivate ine lust y. 

Efforts to n spond to Joint Visio is 2010 end 
concepts for warfii hting. Th( se system; and co ice] 
identify problems 1 ,hile they an still bc remedie d n 
military utility, sui ability, led tality, and vulnera3ili! 
concepts on a schee .ule responsive to the needs ef th 
but we must invest in more modern, eft' zient fa( iliti 
operations cost, rec uce the nunber of pi rsonnel req 
mission, and accep the realiti.:s of cons rained i)tfra 
funding. 

2020 will yield new systems and new 
its must be tested to validate designs, to 
latively inexpensively, and to determine 
y. Not only must we test these systems and 
: acquisition community and the warfightcrs, 
:s that address new technologies, reduce 
tired to perform the test and evaluation 
aructure resources—both personnel and 
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Section III. Persoi net 

Tab H. !.ummary Statistics 

Tab I. I 'ersonnel lanageme tt Issues 
0. industr al Comm ttee on —est & Evaluation (ICOTE) Briefing 
1. Militar Personn .1 in Tes an I Evaluation 
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irector, Operational -1( st and Evaluation 
Pe rsonne Summa -y Statistics 

CIVILL 

E :ecutive 1..(:vel IV 

S mior Exec 'five Scry cc: SES 

S :ientilie Advisor: SI 103 

01 

05 

01 

( M-15 19 

S-12 02 

(S-i1 01 

(S-09 0: 

CS-08 03 

MILITARY: Rank 06 

 

A rmv 04 

N avv 06 

A ir Force 06 

TOTAL AUTHORIZED N SITIONS 49 
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Section III. Personnt 

Tab I. Per ;onnel Max agentent ssues 
10. Industrial ::ommittc on -Fes: & Evaluation (ICOTE) Briefing 
11. Military Pasonnel it Test ar.d F valuation 
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key Cong .essiorial Committees 

Over the pas several years, six kt y congrc ssi( nal committees have supported the work of 
the Director. Operat onal Test nd Evalui tion. T1.ese committees are the: 

I. Senate Cc mmittee o:1 Armed .!! ervices 

/. Senate C =mince cn Approp iations, Sul zommittee on Defense 

3. Senate C marnittee en Govern nental A ffai 

4. house C. )mmittee o a Aimed services 

5. House C. unmittee oi Approp) iations, iub ;ommittee on Defense 

6 House C..mmittee o Goverm lent Rd i 'Jar 

Calendar Year 200) Congres.donal Te! tirnony 

On March 2: , 2000, Th Hoitorat le Philip E. :oyle, Director, Operation Test and 
Evaluation testified )elbre the senate Co nmittee n, %rmed Services, AirLand Forces 
Subcommittee on th topic of tactical avi ition. Speci ieally, Mr. Coyle was invited to appear 
before the subcomm .flee to discuss the te fting an ev dilation programs for the F/A-18E/F, 
the F-22, and the Jul at Strike F ghter. This was N:r. ( oyle's third appearance before this 
subcommittee durin.  ; his tenure as the Di ector, Open .tional Test and Evaluation. A copy of the 
statement and full te ;timony cal be tbun( in the s Abo •dinate tabs. 

On Septemb T 8, 2000, Me Hone -able Ph lip Coyle, Director, Operational Test and 
Evaluation testified nfore the House Coi amittee .)n ( iovernment Reform, Subcommittee on 
National Security, V ,:terans Affairs, and I aternatic.nal Relations on the topic of National Missile 
Defense. Specifical y, Mr. Coyle was in ited to disct ss the testing of the National Missile 
Defense system and focus on the impact f the test re ults to date on technology maturity and 
deployment schedul. s. This wis Mr. Co: le's fitv api searance before the Subcommittee. A copy 
of the statement and full testim.my can b( found i:t th ! subordinate tabs. 

Current Programs ind Activities of Sp !dal Co agr issional Interest 

• Interim Arm,  'red V ehic:e (Army) 

• .V-22 Osprey (Marine C )rps) 

• F-22 Raptor Air Force) 

• National Mi! site Defeme (Ballisti; Missili: Di fense Organization) 

• Test and Tra fling Rang,: Sustainn ent (Depart nent-wide) 
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Military Personnel in lest and Evaluation 

Background 

Militar personne. assigned :o testing or ;anizations bring an operational 
perspective to he conduc of testini on new we; .pons systems. This occurs at both the 
operational an L develcptr ental test n•ganiza ion An operational perspective is important 
in the conduct Dftestirtg t ecause it telps to :der :ify deficiencies in design that are not 
necessarily co. ered by sy ;tem spec: ficatiom. 

There! as been a Iteady dec me in the nt mber of military personnel assigned to 
both operationd and dela lopmental test org; tniz itions over the last ten years. Overall, 
the operationa test organ zations h; ve reduced nilitary manpower by over 30 percent 
and the major est ranges lave redu :ed miliury nanpower by 44 percent. The Army has 
made even gre tter reductions with 0 pereet t re Juctions in the operational test 
organizations; nd 91 Fere exit in the .est ranges. 'his has occurred even though the 
number of ncv or modified system: being d .tvel )ped has not gone down. Procurement 
quantities of tt ese systems may be : educed, but :he number of tests to develop and verify 
the military ca tability ha; held stea ly and ir soi le cases has actually increased. • 'I'he lo! 
design deficiet 
have been dett 
realism. In on 
fault recovery 
was detected b 
tried to optimi 
extended rear 
unreasonable t 
in a failed test 
could have be 
requires the av 
developmental 

s in militai y perspcc 
cies showing up late 
;ted earliei had deve 
!case oar aircraft r 
Ind atignm znt proce: 

the built- .n-test sys 
:e post-xcovery pert 
ety perod leaving t: 
me. This deficiency 
ind the expense for t 
n discoven:d by mor 
Ulability o'operatioi 
test facilit es. 

ivc in th dc 
• in the c per; 
opmentil te 
idar jam ner 

to ens'. re c 
.em. Hower 
grnancc tht 
le aircraft w 
was not disc 
:design ;ind 
• realistic de 
ally exprie 

velopmental test process has resulted in 
.tional tests. These deficiencies could 
;ts been conducted with more operational 
the designer had included a very robust 

ptimum system performance after a fault 
er, although this recovery and alignment 
jammer was not functional during the 
thout jamming protection for an 
overed until operational testing, resulting 
idditional operational testing. The flaw 
relopmental tests, but such realism 
iced military personnel at the 

Director, Opc rational T .tst and E •aluatio Pi •sition 

This of ice continues to recc mmend .0 S rvice leadership that all test 
organizations I appropri uely man: ied with suf icient military personnel. The savings 
from military iersonnc:1 n ductions re more that offset by the costs of later discovery of 
weapons syste n deticienc ies. Addi ionally, late • discovery means some of these 
deficiencies ce :riot he aft )rdatily Ct rrected nd vill plague the operating forces with 
reduced capab lity cumbe -some wo karounds. 



Itecommendat) an 

Each teE . oreanizat on shout( undergt a r iilitary manpower review to identify the 
positions that ri quire a military persi .ective o 7 ex 3erience to plan, conduct, or evaluate 
weapons systen s testing. Ills revie v shouk be conducted by personnel with broad test 
experience, as 'ell as typical manpo xer revicw ersonnel. 

• 
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Ol'erview of the Policy Dt velopment Process 

Operational Test al id Evalual ion Polk: 

By law, the I iirector of .)peration ii Test a id I valuation is responsible for setting policy 
and procedures for t. Le conduct of operati mal test ant evaluation within the Department of 
Defense. As a resul , the Direc or, Opera ional It st a id Evaluation plays a key role in the 
development of the. 000 series acquisitic n regula :ion and is a signatory of Department of 
Defense Instruction 5000.2, "0 ieration o ...the De:ens : Acquisition System" and Department of 
Defense Regulation 5000.2-R, 'Mandato y Proceilurt s for Major Defense Acquisition Programs 
(MDAPs) and Majo Automatel Informa ion Sysiem :MATS) Acquisition Programs." During 
any policy deliberati ans. the Director, Or erationa Te it and Evaluation works closely with the 
Office of the Secret; ry of Dele:ise staff, tie Semi ;es' headquarters testing staffs, and the Service 
Operational Test Ag encies. 

Over the Iasi few years, certain tc :hnology ad ,ances and revised acquisition approaches 
have made it necess try to issue selected I .olicy mi:mc randums. The increased reliance on 
software with its mt ltiple releases has m. )ved the witi de department towards an acquisition 
process that stresses increment; il develop nent ye' sus the final system. This required the 
operational test and evaluation process tc adapt aid t: Le Director, Operational Test and 
Evaluation to genen lc a policy for "Soft,  are Intense Systems." Likewise, with the increased 
emphasis on interor rability, tie Directo :, in con; uric :ion with the Assistant Secretary of Defense 
(Command, Control Commun cations at d Intelli en :e, the Under Secretary of Defense 
(Acquisition, Techn )logy. and Logistics) and the Joh t Staff, recently issued a policy focusing on 
this difficult area. 1 he operational test a id evalwitio: I policies for information assurance and 
electromagnetic em Lronmental effects pr )mulgatd 1st year are just starting to impact how 
operational test and evaluation is conduc ed and I ow systems are viewed as operationally 
effective and suitab-  e. 



• 



Section IV. Policy/ Issues 

Tab K. lajor Ptilie / Issues rt quiring ;itte: ition in the next few months. 
12. Major Lange and Test Fat int: Base Funding Policy 
13. Frequer cy Spectr tm Encr ac ment 
1 4. Suit:14161e Rang !s 
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Majo 'Range and Ti st Fat ili y Base Funding Policy 

Background 

The Major R ange and 1 est Facilil y Base i.; a 5 ingle entity—the aggregate of activities we 
regard as our most c -itical national test ai sets. Tie N ajar Range and Test Facility Base is sized, 
operated, and maint. lined prim:lily for D :partmei ii a • Defense test and evaluation support 
missions. It consist of a broac base of to St and c ation activities managed and operated 
under uniform gulch lines to provide test ind eval.  Ian in support to Department of Defense 
components respon5 ible for de•,eloping c r operating nateriel and weapon systems. Overall 
policy for managem :nt and opt ration of he Major R; nge and Test Facility Base is contained in 
Department of Defe Ise Directi ie 3200.1 , Major Rai ge and Test Facility Base. Funding policy 
for the Major Rang and Test I acuity Ba ;e is contain :.c1 in Department of Defense 7000.14-R, 
the Financial Mena ement Regulation. V attune 1 IA. Chapter 12. 

Under existi tg policy. Major Ran e and 'lest 
combination of func s approprii.ted specil ically to opt 
institutional funds) ; nd funds f -om custo ners—p -ogi 
Defense customers ay for the iirect cosi s of thei • te: 
customers must pay for direct costs inclu ling mil tar: 
determined by the ii stallation c ommandc r. All o:•tht 
accounting systems :o allocate :est-relate I costs to sp 
funding accounts. `I he Navy also uses a Working Ca 
Test Facility Base ao counting cperations. However. I 
outlined above. 

'acility Base activities are financed via a 
rate the organizations (referred to as 
ams that are being tested. Department of 
Ling, excluding military labor. Other 
labor, plus some portion of the indirect as 
Military Services use job-order cost 

:cific customers or to the institutional 
iital Fund to support their Major Range and 
he Navy still follows the funding policy 

During the fiscal Year MOO Nati )nai Det:nso Authorization Act enactment cycle, the 
Senate Committee c n Armed Services pr )posed s:atu :ory language that would have required all 
research, developmt nt, test anc evaluatic 1 activit es 13 be financed via Working Capital Funds. 
It is our understandi ig that the Cornmittt was cc nee ned over what it perceived as a lack of cost 
visibility into operat :ons and ac tivities. he Commit cc's proposal did not survive the 
conference process, where the :.tatutory r iquiremt nt t ) implement a Working Capital Fund was 
replaced with a reqt irement to -evaluate :he poteistia for financing (research, development, test 
and evaluation) acti ities through a work ng capit 1 f Ind financing mechanism, and provide a 
report. ..not later du. n Septemb:r 30, 200 )." 

During the s limner o1 000, the I oirector, Opt rational Test and Evaluation met with 
Senate Committee c 3 Armed S rvices sit ff mint ers and demonstrated that Major Range and 
Test Facility Base ao tivities had excellen cost visibil ty via existing cost accounting methods 
and reports (called lajor Range and '[es Facility Ba. e Exhibits). The Senate Committee on 
Armed Services Rel ort on the s1ational I iefense /tut) orization Act for FY 2001 included 
language that direct the Depar mem to d evelop a plat and schedule to implement a cost-based 
management system It further directed t tat the E epz rtment do this by developing a schedule for 
extending the Majot Range ant Test Faci lity-  Bast ex iibits to all test and evaluation activities. 
Efforts to respond tt this direction are un Jerway. 

  



Current Initiatives 

Responsi bi 1 i 
and evaluation activ 
Authorization Act ft 
Department of De fe 
prepared during the 
organization, with v 
Operational Test an 
Logistics), or test ac 
offices non-concurrt  

y for the n port on ft 
tics through a Work: 
r Fiscal `17( ar 2000, 
Ise Comptioller Th. 
;ummer of 2000. Th 
rtually no nput fron 
Evaluatio i, the tin( 

:ivities. A: a conseq 
d with the report, an  

! potent al f 
ng Capital f 

assignec 
require I et 
s was done 
test and ev; 
er Secre:ary 
ience, a larg 
the rep)rt  

ir financing research, development, test 
und. required by the National Defense 
to the Revolving Fund Division of the 
aluation was conducted and a draft report 
Nholly within the Comptroller 
luation customers, the Director, 
of Defense (Acquisition, Technology and 

number of Department of Defense staff 
Las not been forwarded to Congress. 

During the I: cpartment's Fiscal N zar 200: Pr. gram Budget Decision cycle, the 
Department of Defe ise Compti oiler prep ired dra:t P gram Budget Decision 411C that directed 
the implementation if Working Capital unds for the Army and Air Force research, 
development, test at d evaluatic n activitic s (i.e., h hot itories and test and evaluation centers). 
The draft Program E udget Dec:sion rem imends the :ransition of Army and Air Force research, 
development, test at d evaluatic n activiti( s to a Work ng Capital Fund over a number of years, 
and makes $80 Mill on availab e to implt ment ch Inge. 

Director, Operatio: tat Test ar d Evalua ion Positio 

The Director 
Fund for test and ev 
acquisition program 
There is absolutely 
evidence that we ha'  

. Operatior al Test an 
Lluation act ivities wc 
L and lead la a declin 
o evidence that we a 
:e not been doing en(  

I Evalur fiat 
ald incrt ase 
: in the I mo 
-e curter tly 
ugh, early e  

believes that the use of a Working Capi:31 
the cost of test and evaluation to 
Int of testing, which is unacceptable. 
loing too much testing, and considerable 
lough.. with sufficient vigor and realism. 

The Director Operatior al Test an I Evalut: tior believes that the Working Capital Fund 
alternative offers no advantage aver the c irrent Niajo Range and Test Facility Base funding 
policy. 

The Director Operatior al Test an I Evalur tior non-concurred on draft Program Budget 
Decision 411C, stati ig that ma iing test a evalu atio -1 centers into working capital funds 
represented a major xalicy char ge with ft r-reachitg r tmifications that require thoughtful study 
and coordination wi h all interested parti( s. and was r ot appropriate for Program Budget 
Decision action. Nc such stud), has occu red. 

Recommendations 

The Departn ent should defer any signifier nt olicy changes on how the Major Range 
and Test Facility Ba ;e is funded until it h s conductc( a thorough and impartial study that allows 
input by those most iffected by the chang includ ng he Service and Office of the Secretary of 
Defense acquisition Ind test ant evaluatil prinei7ah and the results are available. 





Freqt ency Siectrt m Encroachment 

Background 

Weapon systel is testing i lics hem: 
radar, target control systems, lc cation an( 
positioning informa ion), telerretering, s( 
control and coordin; tion, electionic warf 
growth of consumer communications del 
telecommunications industry f( r the reall 
government. As a r. .suit, since 1992, the 
27 percent of the tot tl spectrun allocate( 
on the Department c f Defense lest comm 
operating restriction; at specifi.: test loca 
access to specific ba 3ds by the Departme 
industry to gain mar t spectrum at the De  

ly on use ol 
positio: iin 

oring, v dec 
ire threa: sir 
ices sinc c ti 
xation )f 
Departn ent 
for airc: aft 
mity. S nnt 
ions. 0 her 
it of De; ens 
iartment's  

the radio spectrum. This usage includes 
(referred to as "TSPI" - time and space 
data links. meteorology, range safety, test 
iulation, beacons, and other uses. The 
e 1980s has resulted in pressure from the 
dio spectrum from government to non-
of Defense has lost approximately 
elemetry, with varying degrees of impact 
of the reallocations have resulted in 

; have resulted in the complete loss of 
We expect the telecommunications 

cpense in the future. 

Many of the re illocations of the pa: t ten years viii only begin to be felt in the next few 
years because of the timetables contained in the n len akings. Major flight test programs such as 
the F/A-18 EN, F-2::, Joint Strike Fighte: , Airbor le I aser, and National Missile Defense will 
experience increase( competition for spe :num fn m ( ther Department of Defense programs. 
Compromises will I::: required, and some progranr s rr ay have to reduce the number of tests or 
compromise their scledules Ile immcd ate resp tris4. to this problem is to increase the 
efficiency of our ust of the spectrum. As the demand for spectrum grows and further incursions 
on spectrum occur, ve have to ievise neli methocs 0 'spectrum utilization. 

Impacts to Mission 

Encroachment increases tie cost of .esting or, a ternately, leads to decreased readiness if 
those costs are not filly incurrel. Spectn .m cncrcach nent causes increased cost of testing 
through various mec lanisms, aid exact c )st figun:s a c extremely difficult to project and may 
not be identifiable p ior to actu; d occurrei ice. Estimai ts provided to Congress by the test ranges 
vary from the hundn ds of milli ms to ovt r $2 bill on. The cost of not conducting a test because 
of the non-availabili y of spectr am is not ivantifia ble Some examples follow. 

The lack of a large. contiguous buck of frcque ncics assigned to test and training in the 
lower portion of the -nicrowave band has tontribu:ed o the large number of Service "stove 
piped" data link and telemetry solutions. The small fr tgments of available spectrum have forced 
applications such as .arget control to be ir the 902-92 ; MHz band on the east coast for the Air 
Force and 4.4 to 4.8 :.;Hz hand m the we: t coast f )1* t Le Navy. The most immediate result has 
been the lack of syst :m interoperability; ut as Se: vic : budgets have decreased, the impact 
associated with asse' sharing and reuse is becomir g n ore apparent. The lack of a Department of 
Defense-wide contig JOUS allocz tion of fn quencic:: ha ; meant that each available fragment has to 
be defended on its rt aional imp tct as app )sed to Dep: rtment of Defense-wide. 



Since 1992,' 
frequency spectrum. 
volume of telemetry. 
test programs. Duni 
affect spectrum usag 
required telemetry ir 
F/A-18E/F now reqt 
orders of magnitude. 
Technology Demons 
trend is accelerating. 
decreasing. 

ie haw lost access t( 
Test and c valuation 
communic ations. an 
g the same period, ti 
:, have cor tinued to 
strumentat on capab 
ires the tra tsmission 

A review of Advan 
trations (A CTDs), at 
The bottom line: de 

over 275 rr 
depends on 
I comm. tnd 
e data n tes 
ncrease. Fe 
a of datt rat 
of data i.t To 
led Ted nol 
d other )ol 
mond is inci 

zgahertz of shared or dedicated radio 
•adio frequency spectrum for the large 
and control needed to support almost all 
iceded by test programs, which directly 
r example, in 1970, testing the F-15 
:s of only 100 Kbits. Adequate test of the 
.es of 10 Mbits, an increase of over two 
igy Demonstrations, Advanced Concept 
technology programs confirms that this 

easing while the available spectrum is 

Ongoing Efforts/1n tiatives 

The Defense Test and T mining St :cring &mu!, charters the Range Spectrum 
Requirement Workii .g Group, ihich con. ists of C•ffic of the Secretary of Defense, Military 
Service, Aerospace Industry. ar d Nationa Aeronautic 3 and Space Administration (NASA) 
representatives. The group wat. formed u promot: a tnited defense against the threat of 
increasing demand y commercial interes :s for go yen ment spectrum being used by the 
Department of Defei Ise. Specifically, the Range pec :rum Requirement Working Group was 
chartered to: 

• Develop t framewo k for enst ring the U.S. research, development, test and 
evaluatio community contint es to ha—e a :cess to sufficient radio frequency 
spectrum to meet fu ure requii zments. 

• Conduct ;tudies and impact a! sessmen ts. 
• Foster in eragency ad indusu al coopyrati an. 
• Provide i iformation to suppot : testimcnie: and decision briefings. 

In order to rn :et the cha lenges pc, ;ed by n dio frequency spectrum encroachment, the 
Range Spectrum Rei luirement Working C roup follow a three-pronged plan: 

1. Improve vsponses t) decisior makers and educate decision makers. 
). Foster th.: development of tee: inologie ; to meet near-term requirements. 
3. Identify fir-term radio frequet cy spect -urr requirements and sponsor technology 

developn ent efforts to provid.: solutio is n :cessary to combat encroachment. 

At a recent S :nior Read ness Ove sight C.:( mn ittee meeting, the Assistant Secretary of 
Defense (Command Control, C ommunic ttions ar d h telligence) was directed to work with the 
Range Spectrum Re. luirement Working C roup to tdd ess frequency spectrum issues. 

2 



Recommended Co irses of Action 

A. Mitigate futtir : encroach nent throi gh coop :rat 
for weapon sy items testilig and tra: ning throug. 

.ve initiatives to ensure adequate spectrum 
i the next 20 years. 

B. Establish a ne N Office o. the Seert tary of Lode 
program for ti c developt lent of sp :ctrum e ffic 
objectives: 

:Ise science and technology (6.2/6.3) 
ent technologies with the following 

1. Increase bar dwidth eft ciency (b: ts/I 17) ht a 

2. Increase fret uency ava lability b! 100 pet cen 

3. Increase infiurmation et pacity of elemetr: rat 
the next 15 'ears. 

actor of three over the next five years. 

. over the next ten years. 

.ge data systems by a factor of seven over 

C. Use existing s atutory mt chanisms to ensur th it the Department of Defense gets cost 
reimbursemer t and acce:s to other :omparE ble spectrum when forced to relocate to 
accommodate commercii.1 users. 
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Susi ainab e Zanges 

Background 

In June 200( ,the Militi.ry SerN;ic :s told tf e S :nior Readiness Oversight Council that the 
obligations of envir )nmental s.ewardshii urban .voN ith, public concerns over noise, and 
competition for airs )ace and radio frequ( ncy spec trui a were increasingly affecting their ability to 
conduct realistic tes ing and in ining. Tlt Senior Re; .diness Oversight Council directed the 
Defense Test and T.  aining Steeling Grot p, chair( d b the Director, Operational Test and 
Evaluation, to devel 3p a compi ehensive )1an to aids ss the factors that threaten the 
Department's acces to the :and, sea, ark airspace ne,  :essary for testing and training. 

Department of Del :.nse Polic:' 

Current Dep irtment of Defense p )licy is: 

• To test weal on system; under re t listic op :rat rig conditions. 

• To train our forces as ti ey would fight. 

• To be goodi nvironmer tal stewar is. 

• To comply ith all app icable en ironmer tal aws and regulations. 

• To be good ).eighbors to those thi t live an i w )rk in proximity to our installations and 
ranges. 

Current Initiatives 

On Novemb :r 27, 2000. the Defe ise Test and Training Steering Group presented its 
analysis of test and Iraining range encroa hment i ;sue s along with a proposed range sustainment 
strategy to the Senic r Readines ; Oversigl t Comm itte,  The Senior Readiness Oversight Council 
approved the overal findings a id recomr tendatio as I resented. 

The followir g key actions were d rected bi th : Senior Readiness Oversight Council: 

• The Defense Test and Training St ering Grou ) is to: 
Coor linate individual rani .e sustaii line at action plans within the Department. 
Prep i rc text add 7essing su ttainable rar ge requirements for inclusion in the next 
planr ing, programming ar i budge: ing guidance. 
Draft a Departm znt of Del znsc Dir 2cti to address range sustainment that 
embr ices the co wept of".  vorking )ut: ide the fence." 

- Draft a legislati% e proposa to amend t cc Sikes Act to recognize Department of 
Defei .se integrat:d natural resource Mk nagement plans as suitable substitutes for 
critic el habitat d :signatior ;. 

• The Joint Re luirements Oversigh Counei is o update its policy to ensure consideration 
of environmt ntal, safet), and heal h perfor mai cc parameters during requirements 
definition. 



• The Under ecretary of Defense i Acquisi.  ion Technology and Logistics) is to designate 
the Navy as executive z gent for n aritime iust linability and update defense acquisition 
regulations 3 ensure et vironmen .al, safety. a id health considerations arc integral to the 
acquisition i  rocess. 

• The Assistai t Secretor) of Defen e (Com:nar :1, Control, Communications and 
Intelligence; is to task the Policy 3oard OIL Fe ieral Aviation to convene at the principal 
level and en ;age with t le Depart: tient of .-rat sportation to establish a Flag-level Joint 
Department pf Defense Departmi nt of Tninsi ortation Oversight Group for national 
airspace red !sign. 

Recommendations 

I. Continue to 
necessary fo 

2. Ensure that 
airspace and 
adequately t 

3. Encourage t 
ability to co: 
components 

4. Recognize ti 
driven at the 
viable optio: 

emphasize the impor 
• training ad testing 
he Departr lent is abl 
the import ince of tic 

: st weapon; systems. 
ie Military Service a: 
iduct training and tes 
response to issues w 
'at many o..the issue 
national level and as 
for addre: sing them 

ance of pro 

e to artic ula 
:ess to t test 

id Defer se 
:ing at tic 
th national i 
• affectir g 
such rei;ula 
challen ;es. 

ecting access to the land, sea, and airspace 

e its requirements for land, sea, and 
resources to maintain readiness and 

Lgencies to address issues that impact the 
)propriate level to ensure that any 
mplications is properly coordinated. 
ir ability to test and train are not pOlitically 
.ory or legislative relief is usually not a 
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