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EXECUTIVE SUMMARY

The Development Concept Paper (DCP) is a singularly import an t docu-

ment in the life of a major system. It is used to describe to OSD the

need for a system , issues , prob lems , objectives , plans , performance ,

risks , alternatives , tes t and evaluation considerations , acquis i t ion

st ra tegy and thresholds for  cos t , per formai~ce and schedule.  When

approved by the Secretary of Defens e , it  const i tutes  a contract between

OSD and the Service .

DODD 5000.1 specifies the need for the DC?, but does not provide

an outline . Over the years , the Servi ces have developed guidance

outlines and enough D~P ’ s have been written to provide specific hew to

do it information to prepare a DCP . Additionally , the OSD cognizan t

staff officer will provide guidance as to what out l ine  should be

followed

4 The DCP prepared fo r  this report re f l ec t s  several DCP ’s and the

guidance provi dod in  Army docunen ta ti on . It has received a p re l imi  na ry

review by some OSD s t a f f  personnel and r e f l e c t s  their  co~m~ents .

Some general coi;~~~nts  f rom the  s t a f f  members  were : compare the

• proposed a c q i i L s it ion  w i t h  c ur r er l t  sy s tems ; address fore ign developments

th at provi de aI , tenl it . i \’es ; ‘i ndi cate  j o i n t  Service i nt e r e s t ;  and

des cribe compet ing  t echnical  anproaches . These connients r e f lec t

current policy t ha t  ‘influences their review of DCP’s.

ii
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Other staff comments dealt specifically with the DCP as related

to Sys tem X. Weaknesses in the technical area were part icularly the

subject of some comments . These exist primarily because of the weak-

ness in the technical system descriptions in the System X exercise

material used for DC? preparation.

The DC? could provide a useful background document for future

System X exercises , if the cos t and schedule data can be improved. The

outline and content provide a basis from which one could begin to

prepare a DCP in an actual situation .

iii 
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Section I. INTRODU CTION

The purpose of this report is to present a draft Development Concept

Paper (DCP) for the Defense Systems Management Sch ool acq uisit ion mode l ,

“Sys tem X” . The DC? fo r  “System X” is to be inco rporated as par t  of the

* 
exercise for future classes attendi ng the Program Management Course.

Since the DC? represents a “purple suited” system , it should re f lec t

the fo rmat and content of typ ical DCP ’s written by the th ree Servi ces ,
(

revi ewed by the  De fens e Sys tems Acq oisit i~~n Re vi ew Council  (DSARC) and

approved by the  Secretary of De fense.  It mus t a l so  r e f]e c t  an accept-

able level of in format ion  and j u s t i f i c a t i o n  for the  DSARC pr inci pals to

judge the worth of System X for d~ velopment .

In th is  ligh t , and becaus e of t i n~ l im i t a t i ons , the e f f o r t  is limi ted

to a DCP for  DSARC I , and entry into the Va l ida t i on  Ph as e of deve lopwent .

This report  pre s ents the DCP toge ther with descri pt ions of the

govern ing  regulat ions , di rect ives  and ins t ruc t ions ; co~~~cnts  on DCP

fo rmat s  and C o n t e n t  i n  general.; and recotrinendat i ons fo r  fu tu re  Sy st c m

X related act ivi ties . The DC? w il l  h e  foun d as Appendix I.

“
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Section 11. RE GULATIONS , DIRECT IVE S AND INST RUCTIONS

A Development Concept Paper (DCP) documents the need for a system

* program toge the r  w i t h  a p lan for the program (l:3).i/ Fundamentally ,

unde r DODD 500.1 , the DCP d e f i n e s  issues , special logis t ics  prob lems ,

program object ives , program plans , per formance  parameters , areas of

ma jo r  r isk , system a l t e rna t ives, acq u i s i t i o n  s t rat e g y  and th resholds .

A spec i f i c  ou~~~ine for  the  DCI’ p r e p a r a t i o n  is not provi de d , leaving

some f l ex ib i l i ty to the  Servi ces in thc~ir p r e p a r a t i o n .

The DCP serves as a record of the Service por t ion  and  SECDEF/

DEP SECDEF approvals (2 :A — l , 4:3 — 1, 9 :4 , 1O:Enci 1) for  m a j o r  sys tem

developments . As such , i t  cons titutes a contract between OSD and tht~

S 
A rmy or o the r  Servi ces . DODI 5000. 2 (DRAVI ) (3 :2 )  would  ch ange the

name of the DCP to “Decision Coordi n a t i n g  Paper ” and provide addi tiona l

gu idanre  a~ to the  r e la t i o n s h in  of t:h e DCP to the  decision process  an~

to the  Five Year  l)efens e Plan .

The content and format for the 20 page DC? arc spel led  caL in nrre

detail by Army and M r  Force documenta t ion  implcmentin~ DODD 5000.1

( 4 : B — l , 5 :Annex G , 1O :A 3 — i ) .  Bas ically ,  the Army prescribed format

includes  the  fol loving i n f o  rm at : i on :

1. Nature of t he  Program

11. Back groun d

I’

1/ B i b i i o g r a p iv n o t a t i o n . Fi rs t di gi t  ind ica tes  source number , second

d igi t ia  t he  page .

$5 
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__________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

III. Management Issues

IV. System/Program Al ternatives

A. Technical and Operational Characteristics

B. Costs , Funding and Cost Effectivenes s

C. Schedules and Miles tones

D. Risks

E. Reliab li ty , Availabil i ty , 1-laintainabili ty , Durabi l i ty

V. Assessment of Program Alternatives with Recommendations

VI. Cos t , Schedule and Performance Thresholds

VI I .  Test  and Evalua t ion

VIII . Logis t i cal Suppor t

IX. Securi ty  C l a s s i f i c a t i o n  Guidelines

See Annex A fo r  the de ta i led  Army and the A i r  Force prescr ibed

formats .

DODD 5000.3 Test  and Eva lua t ion  (6 :6 )  provides guid:1ncc for the

DC? tes t and  e v a l u a ti o n  s tat emants . The s t a t em e nt  wi l l  include the

foll owing  f or a DS AR C I :

a. Critical questions and risk areas to  be resolved by tes t and

evaluation.

b .  Susmarv of tes t objcrt~ ye:; , scheduJes and mi lestones

Fur ~ :~t or DSARC ’s , f u r t h e r  s ta t e m e n t s  are needed p lus  su r m a r i c ~ of

tC~~~ t resu l t a  . P PT ) ~ f l f l ’) 
.‘~ 050 Cos L A n a l y s i s  T m ~~io” c i ; : cn t  Gro up (d I G )

( 7 : 2 )  pr~~~i d :  f o r  C A T G  review , and asses sment of cost ob j ectives p r io r

to tl~~ir ~~~~~~~ !Yn in approved ]EG ’s.

~ 

~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~ ~~~~~ 
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The guidance contained in the formal  documentlon provides a good

starting point for DCP preparation . It is fairly general , however,

and ac tua l  p r e p a r a t i o n  wi l l  als o be gui ded by previous ly submitted

DC?’s and the  cogn izan t OSD. s t a f f  member .

During the course of this exercise , 20 DCP 1s were reviewed, from

which six outlines were extracted to form the basis for th is report .

All were in general agreeme nt w i t h  wri t -ten  guidance , but  fo rmats  were

modi f ied  to f i t  the indivi dual subjec t s .

Generally , a DC? provi des s t a t emen t s  of the  program issues , th reat

and need w i t h i n  the  fi rs t two or th ree  pages . The bal ance of the pages

is used in various ways to provi de s t a t emen t s  of hew the  p rob lems

are to be overcoma and what  the  cost and schedules wi l l  h o .

The las t two pages of the  DCP are provi ded f o r  the  comments and

r e c o m men d r t i o n s  of the  I) SARC p r i n c i p a l s  and to record the  S e c re r cr ,

of Defens e decisions and ap p ro va d th reshol ds fo r  cos t , schedule  and

performance . These are inc lude d i n  the  20 page l imi t and mus t be

conside re d d u r i n g  DCI’ p r e p a r a t i o n .

t

1 1 — 3
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Section III. PREPARATION OF THE DC? AND OBSERVATIONS

Since the intent of this effort was to provide a DCP for System X

that approximates a real D~P, it was necessary not only to research

regula tions but also to enter the world of DCP review . The initial

entry was made through the Secretary of the DSARC . His office has ,

on file., all t h e DCP~ s submitted by the Services .

From the DCP ’s reviewed , six outl ines we re ex t r ac t ed  to provide the

basis f o r  the Sys tem X DCP . At the same t ime , observations we re made

as to the simnu la r i t ie s  and d i f f e rences  in the various documents . Most

- ‘ took f u l l  advantage of the 20 pages a l lowed.  Several techniques were

obviously used to max imize  the number of ideas and exp lana t ions  t h a t

could be used in suppor t  of a program.  Some common ones we re : n ar r o ’.:

margins on to!) , bo t tom and sides;  t abu lar ized  d a t a ;  reduced size type

(appeared to he typed  on l arge paper and reduced b y 1/3 to 1/2) ; use

of “ r esource  annexes ” to p rov ide  f u n d i n g  da ta  o u t s i d e  the  20 pages ;

c o n c e n t r a tio n  of d i scu ss ion  on p a r t i c u l a r  infor : - :~~t io n  thus  p rov id ing

* n o n — e q u a l  t r~.a t m e n L  of sect ions ; and r u f e r r a )  to o t h e r  documents  such

as development p lans or test  plans p r ev i oa s l v  p r o v i d e d .  No s i n g l e

Service had  an ed ge on maximum use of 20 pages .

The DCP ’s f r om  a givan  Scrvice  v~~re no t  a l l  for n i a t t c d  in  t he  sar a

way . 1 on:nt  d 1 end~~d on wha t  m at e r i a l  Was he:i ug p r e s e n t e d , wh a t  was

bt ’ , n c ~ p ! ’s~~~ a ~‘.‘h a L  ~~~ ‘ t ad to ha i.~ft’ r or t log i c a l  a~~~r a : ch  to  t l ~~~

prob l em . Across the Services , the documents differed in much the same

way . Headings  fo r  pa ragraphs  ~ ere s l i g h t l y d i f f e r e n t  b u t  overal l  the

A rmy , N ;~. v and Al r Force do c u n a n  is uc cc quite s I nil ar .

I l l - I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L 1 ~~ ~~~~~~~~~~~~ -~ 
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The main difference’s in DCP ’s showed up between those for DSARC I,

II and III. As would be expected , the DCP ’s for each succeeding mile-

stone are more specific and comprehensive than preceding ones .

The spectrum of alternatives presented was interesting . They included

such things as: choice of technical approaches , choice of acquisition

strategies , choice of technical approaches with suboptions of acquisi-

tion, and in an extreme case — to go ahead with the program or terminate

it. No matter what the alternatives were -, however , clear choices were

always presented to the DSARC for their consideration and recommenda-

tion . Excep t in one case , the decisions expected were not “yes ” or

~Ino ” .

The next step in the DCP p repa ra t ion  was to combine the w r i t t e n  word

of directives wi th  the knowled ge g leaned from the actual DCP ’s and

prepare an ou t l ine . The resul t is found  in  the SX—DCP at Appendix  I .

The in fo rma t ion  for  t h e  DCP was e x t r a c t e d  f re a  System X exe rc i ses

1—10 . The q u a n t i t y  and q u a l i t y  of in fo rr r a t i on  varied from poor to

excellent , depending on the sec t ion  of t i m e DCP . P a r t i c u l a r  weaknesses

— were noted in the cor re la t ion  of costs , schedule for development ,

technical  d e s c r i p t i o n  of sy stem , r isk ana ly s i s  and descrip t ions  of

cur rent  sy st e r s .  P a r t i c u l a r ly u s e f u l  in t :Ime p r epa ra t i on  ~r cr e  the t h r e a t

‘ n e x e r c i s er  I and 2 and the  P j -o ar an  N a l ! ’ c n a n~ Plan  (P~’Ti’ ) s ec t ions

included in exerc i se  9.  In t h e  p r e p a r a t i on  of an actual  DCP , the P~fl?

would be the  s i n g u lar ly  mos t u se fu l,  document  ava i lab le s ince  it wi l l

* c o n t a i n  m os t  of the  m l  or .  i t i  On na~ d a d .  A good I’~-T fo r  Sy s t em  X ,

l t i — 2
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beefing up the noted weaknesses , would have been the prime contributor

to a truly complete DC?.

In the actual preparation of a DCP , there would be continual

dialogue between the Service and the OSD staff . A “for comment

draft: would be prepared and submitted to ODDR&E. Conversations with

sonic staffers lead me to believe that most DCP’s are rewritten by the

* 

- OSD man before  being t rans formed  into the “coo rdination d r a f t ” . For

that reason , I though t a few staff comments would be useful in this

exercise.

The attached DC? has been revi ewed by some people who are normally

responsible for commenting on DCP ’s. Copies were distributed to

ODDR&E , ASD(I&L)  and ASD(PA&E) .  Onl y some DDR&E and ASD(I&L ) comments

were received in time for inclusion in this report . Time, as always,

was too short for all to review and comment.

From the  revi~~i and discussions wi th  ODDR&E s t a f f , some s p e c i f i c

policies or c r i t e r ia have emerged t h a t  do not appear s p e c i f i c a l ly

gui. dance documen ta t ion  previous ly descr ibed.

1. Be sure to compare t he  proposed acqui,s i t ion wi th  wha t  is

currentl y available. In this  context , it is necessary to say wh y the

• cu r ren t  c a p a b i l i t y  cannot  be upgrade d to meet the  t h r ea t . O f t e n  i t

wi l l ,  be necessary  to include an upgraded ex i s t i ng  sys tem as one of the

alternat i ve~~. The Na~r Thin Oat tie Tank DCT’ does this .

2 . Forei gn developments  t h a t  could meet  the r e q u i r e m e n t  mus t he

addressed. Th is is in  respons e to the c urren t OSD pol icy seeking NATO

W 111—3‘
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interdependence for weapons systems . The Army ’s SHORADS DC?, for

instance , addresses , as alternatives for the short range missile air

defense role , three foreign systems as well as a US developed system.

3. Joint service interest mus t be noted. This places an ob ligation

on the Service to ascertain if the other Services are interested in the

system and to detail that interest in the DC?.

• 4. Competi ng technical approach es should be addressed if there

are any .

Other comments from the reviewers that were specifically addressed

to the  System X DCP were:

1. The targe t d e s t r u c t i o n  cri teria of Table 3.3 were too “pat ” .

This indicates some skepticism when n umbers l ike  “ 18” or “13” are

mentioned as cri tical to force per formance .

2. The system is very heavy to swim. The writer agrees , but the

exercises say i t  wil l  rwirn . It is hi~~h ly  l i k e l y t h a t  thi.s p o i n t

would be questioned in detai l duri ng a DSARC I from both the requi re--

ment and technical poi n ts of vi~~~.

3. The laser guidance option does nut seem to fi t, the all weather

requi rement .  Also , a d e t a i l e d  d e s c r i p t i o n  is needed to des cribe the

role of the  a i r c r a f t  and its a b i l i ty  to p e n e t r a t e  defenses  as i t  impacts

• t he  overall e f fec t i v e n e s s .  Th is i n f o r r a t . ion is consp icuous ly absent in

Sys t em K, but’ vould he ncede d at a

5. Specific commer,t was made that the time between DSARC II and

Ill would  be too shor t to ma ’ze  the  RAN goals. T h i s  is scheduled as a

th ree y e ar  peri od in System X.
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6. The technical risk statements are weak and reflect a lack of

technical knoweldge about the system. System X has a seri ous deficiency

• in the technical area since it is intended as a management exercise.

This section of the DCI’ would need strengthening for a real DSARC.

7. There should be a performance threshold in the validation

* phase. This was not original]y included in the DCP when reviewed.

Forecas ts for all cos ts beyond validation should be included in the

threshold sections , although it is too early at DSARC I to place

thresholds on them. There were no arguments with establishing the

design to cost goal during validation .

8. Finally one reviewer  provided an ou t l ine  for a DCP as he

would like to see it. He commented specificall y on the decimal number-

ing sys tem , but  did not say one coul d not do i t  that  way . The out l ine

is at Annex C .

The comments were us ed to revise the d r a f t .  Ob vious ly ,  in a

real situation this would be the  f i r s t s t e p  in an i t e r a t ive  proces s of

review and revision untIl the document  s a t i s f i ed mos t par t ies . Comments

from PA&E , Test and Evaluat i on and  CAIG would a l so  have impacted the

f i n a l  p roduc t .  I would  expect a s i g n i f i c a n t chal l enge on the technical

aspects of the  sys tem and reques ts fo r  de t a i l ed  descri p t ions  of sub —

sv~ t a m and  r o r p a n e n t  concepts.

Normally weapon systems rece ive si g n i f i c a n t quest ions in the

areas of e f f e c t i v e n e ss , accu racy , range , and RA~’~. The t echnolog ica l

s t a t e — o f — th e—ar t  vs the r isks of at  t a in n en t  w o u l d  r ece ive  a thorough

and do t o i  led revi ew to asuwer  th e  q u a  t iuns

i l l — s
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This review , minimal as it was , pointed out one thing : The

ultimate readers of the DC? are the OSD staff and the DSARC principals ’

* therefore , the document should state the Service position and be tailored

to the audience . This implies early and frequent interaction with OSD

during the preparation so they fully unders tand the facts behind the

-

. 
20 pages describing a complex system.
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Section IV. CONCLUSIONS AND RECOI~ !ENDATIONS

The thrus t of this paper ‘Jas preparation of a dummy DCP for System

X and not the solution to a problem. Therefore, the conclusions and

recommendations are limited to the value of the exercise and what could

be done in future courses to aid in development of a final model DC?.

The exercise was extremely useful in providing an insight as to what

constitutes the DCP and its importance to a program . It coul d serve as

the basis for preparation of a DCP in a real environment , which was one

of the goals of the study program.

Insofar as the DCP for System K is concerned , it could use

strengthening in the technical areas . A thorough review is needed to

identify specific short comings , and data needed to fill the holes .

* 
For example , reference is made to automatic targe ting and check out by

a console uni t .  Fu r the r , mention is made of risk areas due to weather ,

readouts , etc .  A technical  descr ip t ion  of the unit is needed in terms

o :  hew is targeting data r ece ived—rad io  receiver , ligh t b eam ; hew is

it  inpu t t ed  to the  uni t  — manuall y ,  autot a t ical ly ;  h ew is i t  processed —

comp u ter , tapes ; what is output f or m  — s ignal  to l auncher , manual readout

of d a t a ;  what  type display eq ui pment  — CRT, dials , LEN; and what happens

to ou tpu t  — au tomat ica l ly sets  launcher , manual ly t r a n s m i t t e d  and set.

Wi th such a dcscr ~ p t ion , the  t echn ica l  r i sk areas wi l l  have more mean ing .

Since Svs rca K is basically a m c a a g ’ a  e nt  e x e r c i s e , t h e  t ime and

cost expended to upgrade technical descriptions nay not  be wor th  i t  in

terms of increased model effective ness. The recommendation is made only

w i t h  regard  to the  DC? and  the  need , i i  any , to b r i n g  i t  closer to real i ty .

iv— :i
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It is recommended that the document be reviewed by the faculty ,

• contractor and , if possible , OSD personnel as a school sponsored exercise.

* Modifications to specific cost data and schedules should be made to

provide a baseline document for use by students in SX 12—29. The final

DCP could also serve as the basis for an updated version for DSARC II

and possib ly DSARC III in future exercises .

lf the faculty evaluation of this exercise is favorab le, recommend

serious consideration be given to having students update or complete

specif ic  sections of the System X documentat ion ( e . g . ,  the PMP) as

their individual study projects .
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ANNEX A. FORMAT S FRO M ARMY AN D AIR FORCE

PRELIMINARY OUTLINE

* 
DT~VLLOPMENT CONCEPT PAP ER/ARM Y PRO G RAM ME MO RANDUM

I .  Na ture  of the Program — A b r ie f  s t a t emen t :  of why the sys tem is

needed , wha t will  be accomp lished by the successful completion of time

program , to include i tems in the c u r r e n t  i n v e n t o r y  tha t  will be replaced

and the bes t es t imate  of the q u a n t i t i e s  of the  new sys tem to be f i e l d e d .

The t h r e a t  should be d i scu ;eed in th is s e c ti o n .

II. Back ground — Summary of the dev e l o p m e n t  h i s t o ry , pas t  decisions ,

sunk costs , and tes t ing  resul ts .

I I I .  Management  issues — The key l as ue  or i ssu ca  t h at  the paper

addresses and any issues t h a t  may ar i s e  b e f o r e  the  n e x t  ma jo r  mi1es ten~~.

IV. Sys t e : : r/Prog r am •\ i t e r n : : t i  yes  — .~~ compar i son  of a l t e r n a t i v e s  wi l l

addr ess  t ime fo l low ing:

A. Technical  and Operat ion . .l  CH~r ;~at e e i s t i c a .

B. Cos ts , Funding  ari d Cost  Ef ct i v u n e ss

C. Schedules and M i l e s t on e s .

D. Risks .
‘S.

E. R e l i a b i l i t y , Ava ila~~L l i t v , i i nt a i n .~~ i] . i  t v  and  D u r a b i l i ty .

F. :::~ . at  on F r i  C L  Be ~n an~ ~ ~ o Svs t c: Per a r ed

V. Assessment of Program A l t e rn a t i ve s  e i t h i  Recommendat ions

VI .  Cost , Schedule , and P e r f on n a n c e  ~~~~~~~~~~~~~ d ;  — T h o ;e  c r i t i c a l  aspec t s

cf t i m e  p r o g r e ,n  t h a t , i f  not r ,c t , w o u l d  be s u f f i  L I  cu t  cause t o  r e c o a s id e r

A l
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t h e  decision rendered.  I f  ap , rop r i a te , the  “design to ” parameters  o

the sys t em wi l l  be included in th is sec t ion .

• VI I .  Tes t and Evaluat ion — A summ ary of the  p lan for  t e s t  and e v alu at i o n

s t a t i n g  the  object ives  of each tes t p lanned and the critical issues to

be resolved by each .

VIII . Log i s t ica l  Suppor t  — A summ a ry of the  p laii f o r  i n t e g r a t e d  Log i s t i c s

Suppor t  (ILS) and c r i t i c a l  issues of s u p p o r t a b i l i t y .

IX. Securi ty C lass i f i ca t ion  Guidelines .

GUIDE FOR P sEPARATION OF A DEVELOPM E NT CONCEPT PAPER

The Development Concept  Paper w il l  not  be more t han  20 pages in

leng th  and wi l l  be tai lo re d to the  sp e c i f i c  program . Generally ,  t he

o u t l i ne  wi ll  be pres cribed by t he  OSD p r o j e c t  o f f i c e r  and w i l l  c o n t a i n

the following sections :

SECTION SUBJECT

1 The . ~ n a g : ~ent  Issue

2 Th e Reasons for  Havi ng the  Prob lem

3 W a e s  of Solving t h e  Prob l em

4 A n t i c i p a t e d  Resource  Ne eds of the P r e F r a m

5 Ar t. c ipa~ r d  S c h e d u l e  f o r  t h e  P r o Fr a m

• 
. 6 Risks t h e  P rog ram Faces

I

7 Program Difficulties

8 E v . i i u a t i r e

~~~~~~~~~~~~ ~~ -~~~~~‘-::::: ~~i~i ~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~ ~:i:ii: . 1



SE~T1ON SUBJECT

9 Decision Op t ions

10 Recommendations

11 Signature  Page
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ANNEX B.  OUTLINE DCP FRO M ODDRE STAFF ASSISTAN T

I. Purpose

11. Program Issues 
-

* III. Program Background and Scope

A. Back ground on

Present Cap ability

* Limita t ions  of Pres ent Capabi l i ty

Req ui rement

New System D e f i n i t i o n  Studies

B. Scope

IV . Expected Improvements

Proposed Characteristics vs Current

Ccmp ari son of E f f e c t i v e n e ss , e t c .

V. Pro  g r a m  5y nops  is

A. Technica l

Cur ren t  I r o ~ rnm

Futu ~ e Progra m

B. Schedu l e

Mn~ or Miles tones

C. Man .:i•~r ; ..ent.

U .  C o n tr o c t u e l

E .  T&E

F. Program Costs

B-I
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C. Risk Assessments of A , B , etc.  above .

* VI. Thresholds

V I I .  Other  Factors

A. Foreign Developments

B. J’oint Service Use

- 
C. C ompeting Technical Approaches

VIII. Securi ty

IX. Forthcoming Decisions

X .  Next  DCP

XI.  Comments and Coordinat ion

I
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APPENDIX I

Th is section consists of a Mode l DCP fo r  Sys tem X.
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DC? No.

15 May 1974

AUTh OR : Mr.  A. Catona ,

ODI )R&E

For Coord ina t i on  D r a f t

* 
DDR&E Log No.  74—

DEVELOPMENT CONCEPT PAPER

VERSATILE TACTICAL MISSILE (VTN) SYSTEM

1. PURPOSE.  The prirpose of this DCP is to set forth the requirements for

and a l t e r nat i v e s  to syst em acquis i t ion  of a V e r s a t i l e  T a c t i c a l  Missile

System (\1’M) capable of providing non—nucle ar tactical fire support to

the ground forces in all conditions of weather , day and n i g h t , and all

terrain. Generally, the tactical fire suppor t  mi: ;s ion r equ i res  t h e .  a t tack

of a mix of t a rge t s  5—200 miles f r o m  the Forward Ed ge of the Battle Are a

(FEBA) in a European environment unde r all  w e a t h e r  cond i t ions  d u r i n g  day or

ni g u t  ope r a t ions .

* 
1 . 2 .  Coinp ar~ son . By means of sys teas a n a ly s i s , the r e l a t iv e  e f f e c t  iveness

* of a ir er a t  t. , ar ts fl~ . rv and m .i ssi l : s  n the  a t  t a~ F e f a t ar ~:’et a r r a c  y or e

compared.  Each has a role in t h e  t a c tic a l  f i r e  s u p p o r t  mission , h u t  the

m i ss i le  sys t em a p pea r s  most flexible in the face  of c o n s t r a i n t s  i~ p osed  b y

$
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target types , sizes , mobilities , locations and defenses; weather; day—

night operation; cost to acquire , operate and m a i n t a i n ;  and manpowe r

requi rements .  Table 1.1 compares a r t i l l e r y, a i r c r a f t  and missi le  capabi l i t i es

to a t t ack  a targe t array as inf luenced  b y targe t cha rac te r i s t i c s  and o the r

* 
factors . Relative cost and manpower requirements are also assessed.

TABLE 1.1

RESULT OF SYSTEM ANALYSIS FOR NON-NUCLEAR WEAPONS

RELATIVE CAP A Ii1LITIES FOR 19 76

L Low M Moderate  H = h i gh Cap

______ _____________ 
ARTILLERY AIRCRA F T NE~ NT E SI  L I I  A B L E/ B A K E R  1/

TARGET Size N M M

• FACTORS ~~~g~~~~~~~~~~_L H__________ H —____ M

Mohili ty H U 
________ 

N L

Defense h i L 
___________ 

H N

- - - 5 5- .  ~~~~~~ ~~~~~. .  L~~~~~~~ J _ _ ± L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

All  W e a t h e r  I. N __________H II

_____ 
_________

~~

JL_

~~~

. _ _ . M H 
_____

.5 

Cost I. Ii N H 
_____

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~L ~~
_

~ JL __ _ _ .~I._ -. -~~~~~~~~

/E.’,ksR has nuc] ear capahi .11 tv onl ’.’ . A ;c f .  i s  sh o r t r a n g e  n o n — n u c l e a r .

1.2.1. The comparison i n d i c a t e d  a i r c r a f t  and missi  les have comparable

ope ra t iona l  f l e x i b i l i t y  wi th regard to mos t  t a r g e t  f a c t o r s , h u t  when

t a rg et  defense  is h igh , the  a i r c ra f t  a tt r i t i o n  r a t e  cl iabs  and coat  to

2 
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destroy a target exceeds that of a m issile by 50%. All weather capability

and day—night operation favor a missile system . The cost and manpower

areas are high for aircraft due to numbers of men and planes requi red and

attrition rates for both . Operation and maintenance costs for aircraft are

significantly hi gher for aircraft than other systems . The ar t i l le ry  cos t

advantage is due to simp licity .

1.2.2. Current Capability . The current BAKER missile system has serious

defici€ncies in ava i l ab i l i ty, i n — f l i gh t  r e l i a b i l i t y , s e t — u p  mobi l i ty  and

CE? tha t wil l  prevent achievement of the required effectiveness against

the th rea t  f rom 1974 on. Add i t i ona l ly , the BAKER sy s t em , whi le  hav ing  a

200 mile range, has only a nuclear warhead .  The ABLE sys tem is reliable

but has onl y a 60 mile range and a small n o n — n u c l e a r  w a r h e a d .  A $35 m i l l i o n

program to upgrade the BAKER setup time , avai la h i Tit5 ’ and in—flight relia-

b i l i t y , wi l l  be carried out and ex t end  t h e  sys tem e f f e ct i v en e s s  to the 1977

time f rame . Sys tern mobi l i ty  w i l l  remain about  the  sane . N o t h i n g  can be

done about non—nuclear warheads for the BAKER missi le since a co: . p let e

redesign wo ul.d he necessary to carry the a d d i t i o n a l . we i gi t .  A decreas~~d

CEP would s imi l a r ly  require a m aj o r  dev e l o pm e n t  e f f o r t  in guidance .  A f t e r

1977 , the numbers and mobility of targels will have increased to the p o i n t

* t ha t  the mix of ,\BL E/ BA K I~R S y S t em s  w i l l  not  be cap sb le  of n e u t r a l i z i ng  t I ~~

mi~~sile a l loca ted  por t ion  w i t h o u t  i n c r e a s i n g  f o r ce  levels by l 0 0 I .  Even

t h e : i , ~~,rget s  b von d  60 : 1  lcs w e u i d  r ce~~~ve n u c lea r  a t t a c k  s ince  o non—

-: nuclear capability would be . ava i lab le  fo r  BAKER sy s t e m . Comparab le

* increases in air forces levels would be needed if m i s s i l es  were not  used.

_ _ _ _ _ _ _  ~~~~~~ _ _ _ _
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Mitigating agains t the use of air forces is the expected twofold increase

in air defense density in the 0—200 mile region and a two to threefold

increase in Pact forces electronic countermeasures capability . These defen—

• sive capabilities would increase attrition rates in excess of 50% beyond

* currently calculated rates .

* 
1.2.3. Artillery is severely hampered by range limitations and thus

cannot a t tack  th roughout  the array . I t  is l i m i t e d  to ta rge ts  wi th in  20 smiles

of the FEBA. 
-

1.3. The analysis showed the need for  a ba lanced  mix of weapon sys tems

concepts for use in the mission scenar io .  A i r c r a f t  would a t t ack  t a rge t s

more t h a n  200 miles from the FEBA as primary mission w i t h  closer t a rge t s  as

secondary missions . Artillery would attack those t a r g e t s  w i t h i n  t h e i r  range ,

up to 20 miles f rom the FEBA. A new t a c t i c a l  m i s s i l e  sys tem would  he needed

for  the r a r g e ts 5 to 200 miles  f r o m  the FEBA w it h  cap a b i l i t y  o p t im i z e d

between the  20 and 200 m i l e  ranges . T h i s  mix  has been agreed to by OSD and

the S e r vic e s  .s  the  bes t  counter  to the  th r e a t .

2.  Nr~YA C d . N F N  I SSU ES *

2 .1 .  The issu1.a a r i s i n g  f r om  the a n a l y s i s  and addressed by th is  DC? arc :

* 
Should  the Ver ’. .o t -  i le Toe tical Ni ss ile Sv- . tea be a :n  re-..- d f or  ~‘n I i  do t i  on

dev e lep : e n t  and wi i i c i i  e.f f o u r  a 1 t er n o t i ~~es s h e u i d . n t e r v o 1 i d a t i on ?

2 . 2 .  The a l t e r n a t i ve  m - ~ . i i .  ~~~~~~~~ ;n e l m d e a t :  ine rt i I J I V  t : u i d ed  sy s t e a

\ f :~tJ I O N ;  an in er t i a l  1. g u i d e d  ri 551] e wi thm l a s e r  I ert.i i. m~ t ]  g.e (lance

VTNI 1OX — L G ;  an i ner t i al ly  guided  s ’s  lert VTH11O X ( A u s t e r e )  , and a less

soph ia  t i c at e d  .i n e ’ t  I a l ly  gu ided  s y s t e::  \

4 
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3. REQUIREMENT.

- 3.1. Threat. During the projected 1976—1985 time period , there will be

deficiencies in existing Allied weapon capabili ties to attack an array of

* Warsaw Pact targets . The targe t array consists of fue l dumps , ammunit ion

dumps , supp ly routes , a r t i l l e ry  and air  defense  locat ions , and troop

concentrat ions . The t a rge ts  will have vary ing m o b i l i t y  and defens ive

• capabi l i t ies . This array is def ined  as the  t h r e a t .

3.1.1. The t a rge t  array is expected to be d i s t r i b u t e d  as show n in Table 3.1.

The distances f rom the Fo rward Ed ge of t ime B a t t l e  Area (FEE A) and numbers  of

targets  indica te  need fo r  a weapon systems w i th  a range of 5—200 miles .

These targets will, be located by Allied forces to within 50—300 meters

depending on the equ ipment  used.

TABLE 3. 1 TARGET LOCATIONS

_____ .~~~~~~~j~. ~~~~~~~ qj~TS~~________________________

• DISTANCE Fuel Amm o Supp ly  A r ti l  & Troop Tota l

FRO~-I FEBA (Mi ) Dumps Du~ ps Routes  A ir  Def Cone 
______

5 — 10 0 0 7 390 400 79 7

11. — 50 13 13 7 10 200 243

51 — 100 
- 

10 10 8 50 100 178

J O ]  - 200 15 15 8 50 100

* 
. TOTAL 38 38 30 500 800 1406

3 .1 .2 .  The a r r ay  r an  be de sc r i b e d  i mm t c r m~ of s ize , m o b i l ity , de fense  and

d e t e c t a b i l it y . lah J e 3 “ i ~ fla ri ~~~
‘
: ‘ these  c -h a r a c t e r i  S~~1CS

N
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TABLE 3.2 TARGET CHARACTERISTICS

Fuel Ammo Supp ly Arty & Troop

• C h a r a ct e r i s t i c :  Dump Dump Rte Air Def Cone

* 
Radius (meter )  50—200 50—200 5—10 5—25 5—1000

Nobili ty 1 N M L M—H H

De fense 2 H H N N—H L

• Detect ion3 L L N L—M M

1Mobility — L—1..ow : Relocation 2 or more days

N—Moderate : Re loca t ion  1. or 2 days

11—1 11gb :  Relocation few hours

2Defense — L—T .. ow : S:nall. arms

N—Moderate : SA II  and Nol.idska 33 M

H— H igh : SA 111 and Zuk a 183 AA

3Detect ion — L - J . u n  Camouflage r e q u i r i n g  IR and o ther  sensors

N — M o d e r a t e :  Visib Th d et e c t i o n  p o s s i b l e

The at t a c k  of t a tge ts  w i t h  these  cha rac ter i s t i c s  , combined wi th a p r o j e c t e d

s tep  im~crease i n  e l e c t ron ic  c o un t erm e s o ur e s  capab i l i ty  in 1976 , r e q u i  r ee a

s y s te m  w i t h  hi gh fl ex ib  Iii . ty and the cap a b i l i  tv to pene t r a t e  the  d e f c n o ~ a .

3.2 .  P re sen t  Co p ab i l i  t v .  An onal y s i s 1 of the cu r r en t l y  avai lab l.e

* ar t i l l e r y , ai ru r ~~f t  ;~:‘ :d i-r ~s s i  l e  sy st e m s  agains t the p r o j e c t e d  th rea t  sPews

1” Thc N o n — n u c l e a r  Threa t  and T a c t i c a l  Fire S u p p or t  Re qui  r em ent s  Posed by

l\’ar s aw Pac t  C o u n t r i e s . 1976 --1985” .

6
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a continually decreasing capability to destroy targets. Table 3.3 shows

total targets to be des t royed by the combination of artillery , ABLE , 1iAH d ,

and a i r c r a f t  systems fo r  n e u t r a l i z a ti o n  of REI ) f o rces , and the i n c r e a s i n g

deficit by year in terms of targets remaining. The key to the d e f i c i t  l i e s

in ABLE/ BAKER miss i le  system def ic ienc ies  p rev ious ly no ted .  The actual

crossover r..Ji nt  is about 1974.

TABLE 3.3 TARGET DESTRUCT iON

Fuel Amm o Supp ly Troop Ar ty  &

1971 ____ Dumys D~~ps Route~~_~~c _A~~~~p~~

Nr Tgtsl/ 27 27 26 800 340

Nr to be Des t r ey e d 2 /  3.8 18 13 200 170

C a p a b i l i t y  to  i i e r tr o y 3 /  18 1. 8 13 200 170

Nr R e m a i n i n g  0 0 0 0 0

1976

30 30 28 800 390

Nr to  he i)~ st reved  20 20 14 200 195

Cap a b i l i t y  to LLa t .roy  18 18 13 184 184

Nr Re-mim ing 2 2 1 16 31

N r i g~ ’; 48 48 33 800 600

• : ir to be Des t re ’.~ 32 32 16 200 300

C..~p abi1 t . to  I~ ..- , : . .mr. 2 52

Nr ~~m.~imiiu g 12 1.2 5 48 48

1/Target s  to be e n r a ~ , -d

2 / b k . . ‘ -o r  to be ceS t r ov a d  tc ’ i : e u t r a l i  aPi )  }‘o rcas

1/ia; t i . : , mt .~ ef  c - H  tb i i i  i v  pro be~.w- -n A l l  l e d  ad EL

7 - 
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The deficits in target destruction result from increased target numbers ,

hi gher  m o b i l i t y ,  and increased defensive  capab i l i t i e s . Thus in the 1974—1985

period , the Pac t  na t ions  pose an ever inc reas ing  t h r e a t  in terms of t a r g e t s

r emain ing  to be des t royed f o r  n e u t r a l i z a t i o n  of a t t a c k i n g  f o r c e s .

3.3. System Object ives  and C h a r a c t e r i s t i c s.  Cons tan t e f f e c t i v e n e s s  models

were used to d e t e r m i n e  pe r fo rmance c h a r a c t e r i s t i c s, a c q u i s i t i o n  objec t ives

and costs fo r  a t a c t i ca l  missi le  s y s t e m  tha t  woul . d h ave the neces sa ry  force

e f f e c t i v e n e s s .  Force e f f cc tiveness  is specified in term s of target;;  to b e

d e s t r o y e d  f o r  n e u t r a l i z a t i o n  of Red Forces by Blue Forces unde r a given

o p e r a t i o n a l  concep t .  T u e  analysis considere d the current  system and

new systems.

3.3.1.  Op e r a t i on a l  Cha rac ter i s t i c s . Wlie r a~~~os sib le these are s t a t e d  in

bands of desi red  arid maximum or minimum va lues .  T u e  on e ra t iona l  cor icep tH

d r i v i n g  th c~ e charac te r i s t i c s  are su:m a ri zed  in ‘fable 3 .4.  The concept

genc r a il  fo llows  t h a t  used by curr e :m ~~iy dep loy ed un i t s , m o d if i e d  te teL-

advan tage  of in c reased  c a p a b il i t i es .

TABLE 3.4 OP :‘•:L

O rg an i z a t i  en — Un i t  w i t h  6 l a u n ch e r s  , 40 mis:-- I l e a  -‘.0 war ~~ - ads

* 
(Non—nuclea r  and ‘.~~~~~~~. c ar )  ; S ; ” ;pc r t  be t a c hc~ at

D 1 a  m:nt  — R em o t e  p r r t c c t e d  pos it i  en .  L:v- - to  ~i ; - -  a i t ion  :1

n c r  F E B \

P- . - . t — P ’’~~e at aj .~ ~- d 0f  d i a o  ‘ . 2  ca d’.m.:i r eads  • . -. .~~~~~~ r e - s

count ry , to i n c l ud e  sw i m m i n g .

• r i c i n g  — Time to s e t  up ,  check out  and f i r e  is r e a c t i o n  t ime

Fire  each ; ;d d i  t i c a a t l  r’Jasi I a  at 5;::~! or di f~ eren t

t . i r p  e ts . Ti me I t  we~ It r- i a a I a 15 Tat  t:~~ of d i  cc

8
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Pos t—Fir ing  — Reload l auncher , move to new s i t e .

• 3 . 3 . 2.  Pe r fo rmance  C h a r a c t e r i s t i c s. For a .90 f r ac t iona l  des t ruc t ion  of

the postulated threat targe t array , the pa r ame te r s  in Tab le 3.5 have been

established.

TABLE 3.5 REQUIRE D PERF ORNANCE PARAMETER S

PARAMETER VALUE REMARK S ______

Warhead weigh t BOO — 850 lbs Non nuclear . Nuclear  is

Range 
•
~~~~~* — 200 miles

Ci rcu la r  Error  Probable 250 — 300 r a t e r .- ;

Pene t rab i l i ty  .80 — .90 C a p a b i l ity  to  p en e t r a t e

de fenses

Ava i l ab i l i t y  
• 

.85 — I nhe ren t

I n f li gh t  r e l i a bi lit y  .90

Rate of fire .5 — 3.0 m i n u t e s  .5 miii f i r e  sam e t g t  3.0 r ’in

f i re  d i f f e r e n t  t g t s

R e a c t i o n  t im e-  5 — 10 m i n u te s  Ti m e  to set . up

Sw im S pe ed 4 kno t s

Cruise s i -cu d  40 — 50 spit Imp r o v e d  roads

C r ui s e  red ins 200 .i los

Gross wei gh t  V. -P i  d o  , l auncher , 4 m~ l. a

Crew s ize  3 or less

*5 n i L  m i n im a : : . r .ng & - I a  ~s i r e d

3.3.3. A e q u i ; ; i. L on o b j e c t i v e s . P r o j e c t e d  del. iv - -r i c s  and o v e r a l l . ~ic:l u i —

t i e -n  e -hj c c t i - : e i  fo r  deo~ ovi:e n t  s ic:

9

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L~~~~~~~~ :~ I



-*- -•
~

- .  - -

FY 76 10 Un .it s *

FY 77 20 U n i t s

FY 78—82 150 Uni t s

F? 82—83 20 Uni t s  ________

TOTAL 200 Units

*One u n i t  consis ts of 6 launch ers , 40 missi les  and associ.ated equi p m e n t .

3 .4 .  S ummary . In summary the need for  an a l l —w e a t h e r  V e r s a t i l e

Tactical  Missile as part  of a balanced fo rce  m i x  is based  on:

o The ex is tence  and p r o j e c t e d  inc rease s  in P ar s aw  Pact targets to be

des t royed.

o Known cie f i  c ici-ici  as in cu r r en t  m i s s i l e  a’•’eilab i l it s , c c l i  s hi l l  f ’ -

accuracy  and resp onse t ime wi th  r e su l  t a n t  lacE of capab i 1 h z  to

n e u t r a l i z e  bEl )  forces .

R ela t i v e l y  1;-rp e p e r c e n t a g e  of t i r s a t h a i  w e a t h er  c o n d i t i o n s  r e d u c e

via i bi l i  ty in E u r o p e .

4.  NPE sYsi ’i~:-1 ~~ . ~~ur ce-ace ; ’  t - - have t h e  p c t c n t i  al. to r ice i  the

r e q u i r e m a n t s  . Two concepts , V’IPl. l.OX a n d  V E I . 1OX (Aza t c-re) , arc th e sa m e

c’ith only a l t e r n a t i v e  approaches to the groun d equ L .- ;- - ’ ;n t .  The t h i r d  c o n c e p f

\~i~ * 1lE ) \:. I C , asco t the \ i Pt  lOX cuics  - a t  mcdi  t i e d  w iii a l a se r  type t e r m i n a l

gu idance  cap L- LI  i ry I r i n c r ea se d  :am:erac \ ’  . i n c  f o u r t h  concep t c-~ .y l o v s  a

d i I f e r , -- ~ r i ; s i l e  w i t h  t h e  s a c  p ‘ -.1 e n u i p s - . - n i  as t i - c  \ a - m l n - : .

4.1.  Al l  ; ; i t e r n • • t i v e s  u i  1. 1 1;acc  c e r t a i n  cc- :c ton c i • a r a ~ r i st i c s . ‘th e

v e h i c l e  w i l l  b e t h e  c u r r en t l y  p r o - 1 i a c d  1-180 t ank chas ’, it ;  w i t h  s e l f  leve l l a p

and s t e - b i ]  i t v  a~~s t - ’ - . ma - tc’ r s ; - -  ~a J l : ; c • a c i i e - r  ;a r s t  (-
‘
4 m i s s i l e  ca~’e b h 1 i t ’ .- )

ch~’cl m: t :;n-i L : i i  ; ir : console , and  1 : n : ch : onro l .e  w i l l  h e  r s c i i n t  ed an th is

-
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chassis . Use of the T—l8O will provide mobi l i ty  for  the  VTM sys tem comparab le

to tha t  of a medium tank  and p rov ide  a swim capab i l i ty .  All a l t e r n a t i ve s

wi l l  use the  saute warheads . Warheads wi l l  be var iable  y ield n u c l e a r  or non—

nuclear (high explosive or sub—munition) .

4 . 2 .  A l t e r n a t i v e  descrip t ions .

ALT II ALT IV
ALT I V T M — li OX ALT I I I  ALT IV

VTM — l l OX (AUSTERE ) LG

Miss i le  Propuls ion
S t a n d a r d  s o l i d  p rope lLan t X
Solid PBAN—AP P r o p e l l a n t  X X X X
Variable Thrus t  X X X
Thrus t vec to r  cont ro l  X X X X
T h r u s t  t e r m i n a t i o n  X X X X
Terminal guidance rOckets X

M is s i l e  C&C
S t r a p  d o n  i n e r t ia l  guidance  X X X X
ln t c g r a t c d  c ir c u it  cc ’maute r X X X
Low a c c u r a cy  i . : 1 C C O ~~~Cl r cu i  t co mp u t e r  X
L a r : e -r  se~- h a r , ’ t t - ; : • ’ sal gui dance X

L a u n c h e r  & C o rn e t  cs
~1— l S U  t . su cha - , s r a  X X X X

• 4 m i s s i l e  s t o u t  c P law:ch X X X X
A u t c : : - i t i c  l t - v H X X X X
A u t o m at i . c r t : ec ~zo r: L X X X X
Use r iodi f L e d  • J iJ2~ 

‘b A P I f R

Cease - I. e r : t  i_ :.- 1/ x
I-A rt - -

• P t t c l e - r \ , i I: i. al .l . c id X X X X
-

* 
- hc ’ : i— t -,i~~l~- ; t r  X X X X

ne - :j v  (l~~~a t e - e d 1-La ’~;ram : : : o i i r t o r  in r i d d i t i : - a  to  mc d i  i . ied u n it s .

i t -
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4.3.  COMPARISON OF PERFOR MANCE CHARA CTE R ISTICS OF ALTEB1~AT IVE S

TABLE 4.1 NOMINAL VALUE S OF CRITICAL PARAMETERS

PARAMETER REQUIRED BAKER ALT I ALT 11 ALT I ll  A1•T IV

• Non—nuc

Warhead Ut  800—850 lbs None 800--850 800—850 800— 850 800—850

Range 20*_200 nii 50—200 20—200 20—200 20—200 20—200

CEP 250—3 00n-t 450 250 250 60 350

Penetra-

bility .80— .9O .9 .9 .9 .951/ .8

Availa-

b i l i t y  .85— .9 0 .8 .9 .85 .8 .85

In flt  Rd .90 .8 .9 .9 .75 .8

Reac T i m e  5—10, mLn 40 5—10 5— 10 5—10 5— 10

*5 mi n a m e - ri range des i red .

1/Does t i o t  account  fo r  a ir b u r n e  il l u :i t i n  Lc r / d e o i gn a t or  sys tern .

li e baa areas of di . fe r enc es  arc  Ch i , p en otr • : h~~1z ty ,  a v a i l a b i l i t y  and

in f l i g h t  rel . ia1~i l i t ’,-

t~. 3.1. ‘lb CEP a f f e c t s  the number  of m i s s i l e s  neede d to d e f e a t  a t ar g c - t of

g iven S I L e . The laser guided A l t e r n a t i v e  111 p rovides the  smal les t  CEP (60 m)

cud t h er a f o r e  the  i i  p lies t a c c u r a cy  due to t h e  t e rm i n a l  g u i da nc e  i c a t u r e . T u e

hi c r i e s  t va lue  f o r  th e  \ l t e r n s t i v e  IV , . P--b is die - to the  l i m i t e d  a c c u ra c y

gui  dance  r~ackage , i ; -  lack of v i i  nb l o  t h r o a t  ari d t h e -  depend enc e  on ac c u r at c -

I s s a c h p 1st i o r - :c 1~ ~ I la p.

4 . 3 . 2 .  P en c - t r ab i l it  is  i n d i c n t i ’ •c  o~ t i1 - c - i p a b i l i t - •- to  d e f eat  a ir  de fense

electr onic cou~ t crea se-ri -n to i - . - -h t i :  t a r g e t .  A l t e r n a t i ve s  I — I I I

12
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‘

have roughly comparable values , but \‘fM-B , due to its difficult to harden

circuitry , will be mos t susceptible to electronic countermeasures .

4.3.3. Availability is a measure of the sys tem read iness  to f i r e . The

lowes t value is for  Al te rna t ive  III , V1’ -i l lOX—L C , cl ue to t u e  e x pa c t e d  S c s i - t i —

t iv i ty  to the prelaunch avai labi l i ty  of the laser guidance package . This

• package would be more comp lex than the o ther  approach  ii and is t h e r e f o r e

expected to have a lower re l i ab i l i ty  both  in checkout and in f l igh t .

Al terna t ive  II , VTM 11OX (Austere) , uses modi f ied  BAKER launch equi pment

that is expected to have lower r eli abli ty  than  newly developed c- qu i pm en t .

A l t e rna t ive  IV , VTM—B , uses a standard solid propellant motor that will not

wi ths t and  the environment ( t empera ture , shock)  so well as the po lybu tad iene

binder  propel lants -  used fo r  the other a l ter n a t i v e s .

4.3.4. In flight reliability is a measure of r i r : s i l e  pe r fo rmance  a f t e r

launch . It is d i r ec t l y  r e l a t e d  to the r el i  ab il i  t ics  of the guidance  and

control system and the p ropu l s ion  u n i t .  The VT: -11I OX— LG w i t h  a l a se r  seeker

hac the mos t comp lex  guidance scheme thus  r i-ore chance  f o r  f a i l u r e  and lc- -.:-s s t

reliability , i n  t rade  fo r  a f o u r  fo ld  increase in accuracy . The VT M — B has

a standard solid propellant option that does not have the inheren t relia-

bili ty of pe r fo rmance  of t i l e  newer hi gh a t r -eng th  p c l v b u t a d ~ c-ne p r o pe l l a rt s :

to be u sed  in ~ •li lOP , llOX—LC. Its g u i d an c e  sc ’stc-m is s ir sp ic and expec t~~d

to achieve a r a l i a b i l i . ty  s i m i l ar  t o  t h at  of tbc-  VIP] lOX .  l i e  coop lex t E r n — ’.

v a r iat i o n/ t e r ; .  in a t io n  c a pr ib i l i t i e n  f o r  d • i t er n a t i ~.ce I , 11 , ill  w i l l  lead to

some r e l i ab i l i t y  d i f f i cu l t i e s  due to p rob lems in m a t e r i a l s  and r r e cha n i sms .

13



4.4. Comparison of Operational Effectiveness .

4.4.1. The constant  e f fec t iveness  model uses a constan t f r ac t iona l  d e s t r u c t i o n

criterion of .90 per fire mission. This is , in turn , directly related to

the number of f i re  uni ts  needed to destroy the postulated threat target

array for given operational characteristics . To compare relative effective-

ness of these a l te rna t ives, the number of needed f i r e  uni t s  for  each wil l  be

compared. Fire un i t s  consist of six launchers , fo r ty  missiles , associated

ground equi pment  and crews .

4 . 4 . 2 .  TABbE 4 .2 EFFECTIVENESS COMP ARISON

BAKE R ALT I ALT II ALT III ALT IV

Number  of Uni ts  405 204 204 183 303

The. number  of uni ts  needed wi th  the  VT t-I--l~ s y s t e m  is 303 , about 50% higher

than t h e  VTM11OY. opt ions . This is due to  th ree  f ac to r s : the large CEP , the

lower i n  f l ig h t  r e l iab i l i t y  and Lhe lower p en e t r a b i l i ty .  Thus , mo re miss i les

are requ i red  in a g iven t im e  fo r  t a rge t  n cu t r a l iz at i i r i . As would  be e x p e c t e d ,

the  ~rnai l  CEI 1 and somcvi ia t  b e t t e r  p e n e t r a b i l i ty  of the \T-IllOX--LC c o m p e r i ;r r t e

for the -  low in f l i gh t  r e l i a b il i ty  and p roduc e  more k i l l s  per  u n i t .  l i t r e ;  the

v f M l l O x — L G  woul d have the lowest requi rements  fo r  f i e l d e d  uni t s  to achieve

— a give-n ic-me l  of de s t r u c t i o n .

4 . 5 .  (E - m p n r i c r n  of I fe C- ,- c l e  Costs  (LCC)

4 . 5 . 1 .  b c  c- f t I e  ces-~ at  ~~ ~oct  Iv an - es redo1  has  p r o f i t - o i l  t - : t i : . r i t c - n

or  th~ l i f e  cy c l e  co: ;ts a n t i c i p a t e d  f o r  the \•1 -l cys t c :e . fhc  costs

hav e been d o v e - l o p e d  err the  basis  or the pos t ul a ted thrc- a r and r e f l e c t  the

t o t a l  r e - r ; , - : r r c i r  , r ] c ’•- e l ep ;  s-ut  te - s  t and eva 1 u c L i  or (E D Id - : ) ; p r o d u c t i o n

(PL ~~~) ; and -o p o i n t l o n  and maintena nce ~~- :-~) - c a t s  p~ o J - - c t  ed ove r a

*1 
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ten year useful life after production. Costs were balanced agains t the

performance parame ters . The values for  both  represent  po in ts  beyond which

small performance increases could be achieved onl y wi th  very hi gh cost

differentials . -

TABLE 4 . 3  LIFE CY CLE COST COMPARISON

TYPE COST COSTS (MILLIONS )

BAKER! ! ALT I ALT II ALT III ALT IV

RDTE 35 241 207 300 178

Procurement 668 628 615 738 702

O&M 2723 804 804 729 1163

Life Cycle 3426 1673 1626 1767 2043

Uni t Hardware 2 . 3  3.1 3.0 4 .0  2 . 3

Uni t  Acquis i t ion  2 . 4  4 . 3  4 .0  5 .7  2.9

• 1 /Future  costs for improved BAKER , modifica tions to existing uni ts , 200

new units . Does not  include cost of e x iu t in g  equi pment  or sunk O&P .

4.5.2. Li fe  cycle Cos t (I CC). The analysic, in Table 4.3 shows t h a t

the comp lex vr Pl lO x —LG is thi  i -ran t  expensive to develop and p rocure , b u t  i t s

l i fe  cycle cos ts are lower t i -ian the s impler  VIP --B . This a p p a rent  d i s p a r i t y

is a d i r e c t  r e s r r i t of fewer  V i t t l1OX--LG un i ts to he f i e 1d ~ d to g a i n  a .90

f ra ct ional ki ll  rind thus  /I O N lover 0&P ccis t a .  The VIM liON (Aus cr c )  and

VIM l ION f a l l  b e t w e e n  VT - l—B and Vr ]i 11OX---LC on h O l d  and O&P cos ts .  Both

* have comparable LCC , b u t  VIP  f l UX  (Aust ere)  has lower  }~DTE and PUtIA . They

represent  the criB point of complexity and the number of units to be f i e lded

• for  e i th e r  one is 7O~ t -h r -it of the VIP— B and about  10— : more than \ -l~ 1 11O X— LG .

Thus the need fo r  manpowe r is sl i g h t l y more t h a n  for VIP 11OX—LC , h u t  rre -ch

15
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less than for  VTM—B . Proci .ireinent costs of both  versions of VTM llOX are

lowes t due to the comb Ination of unit hardware cost and number of units to

• be pu rchased being lower than either the VTM— B or \‘TM llOX—L G . Procurement

will require only tooling for  any of tha units thus non—recurring cos ts

are minimal . The improved BAKER would require the most fielded units and

th us h ave the hi ghes t O&M costs and LCC.

4.5.3. Unit Cos ts . The VIM--B is b y fa r  the best  new system for  low u n i t

ha rdware and acquis i t ion  costs.  I ts  s impl ic i ty  and lack of soph is t ica t ion

hold down RDTE and PI P-’, costs . Another  product ion  cos t fac tor  is the large

number of uni ts to be f ie lded wi th  r esu l tan t  volum e e f f e c t  on cost.  The

mos t co: p iex - - s t ~~ ; , V li-II1O X—L C has highes t  uni t  cos ts , as would  he e x p e c t e d .

The vr~iio:•: (bo th  y e : -  tons ) f a l l s  be tween  VTM—B and VTM11 OX—LG in sop h i s t i —

cation ax-id i ra - i t C o S t a .  The BAKER woul d equal ti -ic Vf 11—B , b u t  have less

c a p a b i lity  fo r  t h e  cos t .

4 .6 .  Compar i son  Snm ;arv . I t t  t er m s  of LCC , tire ViP 11 OX and VIP llOX (
~‘ u- - t ~

- to)

are close. The hi~ KI ;R a st er ;  w o u l d  bo h ighes t , f o l l c - e d  by VIP—B b e c a u r i e- o f

the hi gh m anp -wer  and s u p p o r t  costs  to keep 300— / iO O un i t s  in the  f i e l d .  P a -

low O&M costs for  the VIP 1J O A — L G  place it  midway in LCC. The BAKER s y s t e .

appears f a v o r a b l e  on t h e  b ; ;e i s  of u a i t  cos t , b u t  it doesn ’ t co -;pare I t .  ~- -r -

fo r inrace  w i t h  the  o t h e r  ‘;ystems; given a non—nuc i  car g iven warhead  capa - i i t v .

Thus one of the  new sy st e m s  should be dev e l o p e d  to i eplace B.- \ L i O / A R L L .

—Y~~ ~~~~~~~~~~~~~ - -~ ~~~~~-~~~i ~~ 1~L1. - ~~~~~
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5. RISK ASSESSMENT. Technology for the three alternatives has been

demonstrated in other systems bu t  has never been in tegra ted  into a

• missile system with the projected capabilities of the VIM. A summary

- 
of the risks for all alternatives is shown in Table 5.1.

- 
5.1. Risk_Definition . A high risk is assessed where feasibili ty of a

state—of—the—art has not  been demonst ra ted .  A moderate  risk is assessed

for  a s t a t e — o f — t h e — a r t  advancement wi th  demonstra ted f eas ib i l i ty  but

- without demonstrated performance or inadequate pe r fo rmance  wi th  experi-

mental or advanced development hardware . A low risk i tem has a t ta ined

sat is factory  performance wi th  advanced development or system hardware

over l imited tes t or operat ional  condi t ions .

TABLE 5.1 RISK ASSESS NEN T

SUBSYSTEM ALT I ALT II ALT III  ALT IV

ARE A VIM ilOx VIM liOX VT~-t 11OX—LC VIM— B

______ _______ __________ (Aus t -ere)  _____________

Pissile Asse ; .bly Nod—Hi gh Nod—Hi gh Nod—Hig h Mod

Propu l s ion  P od—Hi gh Mod—Hi gh Mod—High Low — Mod

• Guidance  & dontr o l  Mod Nod High Mod

• Termina l  Gui - danc e  — — Hi gh —

Low Lu ’’ Lo~ La’,:

• 
- Cmd , St o rage  & l a un c h  Mod Low Mod Pod

Checkout  and Tar ~ et  Mod Low—Pod N od—Hi gh Mod

P r o g r a m  t en tor  1-l od—-Ili gh P : d — l i i  gh MO n — Il  I gO Mod—Hi gh

e 
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5.2. Technical Risk. The technical risk assessment ba lanced  each sub-

system agains t technology areas expected to contribute to overall risk .

• Following are summaries of each area wi th  modera te  or hi gh risk and

potential shortcomings .

5.2.1. Missile Assembly . The need for  li gh twe igh t , s t r o n g  and durable

materials and the development of new bond ing  techniques could lead to

• p roduc ih i l i ty  and re l iabi l i ty  prob lems . The r e s t r i c t ions  on missile size

and wei ght , combined wi th  heavy warheads and long range requirements ,

d ic ta te  the need fo r  high s t r eng th  li gh twei ght mater ia l s  and new fabr ica-

tion techni ques such as adhesive bonding . Many of the concepts arc as ye t

un tes t ed  in large , hi ghl .y s t ressed missi le  s t r u c t u r e s  and represent  r i sks .  I:

5 . 2 . 2 .  P r cp u l sion . ’ High per formance  p r o p e l l a nt s  and in f l i ght p e r f o r m —

ance w i t h  t h r u s t  v a r i a t i o n , vector  control  and t e r m i n a t i o n  have been

d e m o nst r a t e d  w i t h  o ther  so l id  p rope l l an t  sy s te m s  b u t  may s t i l l  le:td to

problems . Thrus t  v a r i a ti o n  and t e l ; i n a t i o n  have p o t en t i a l  ma t e r i a l ; ;  and

mechanica l  p r o b l e m s . So f ar , de t -r ona tr a t i ons  h ave b een  fi r-r i t:ed to 1 - -d ora—

t o ry  exrer i .ments  and rmcal l  missi le f i r in g s . Some ri sk is assoc ia ted  w i t h

the  s t anda rd  p r o p e l l a n t  not  meet ing th ru .~t and in f l i gh t  r-e l i a bi l it v

requ i rements .

5 . 2 . 3 .  Gui dance and C o n t r o l .  A l l  s y s te m ;  h av e  a mari a r a t e  r i — k  c :- :ct ’pt

t h e  \ T P L ’  0 - - L C .  l i e  p r i . r a r y  r i s~~;~~~ r a ; ; ‘  t a t  cd I l b  I~~- ’~~e rnance o f  t h e

strap down u n i t s , c o m p u t e r  J .nte gr - -~t i on  a c c u r a c y  , and :xclt l o v i n g  r u y g t - d

-~~ i nt e gr at e d  ci r c u i l c  at low weigh t (1 pou r -r d  of gu i d c~nc e  ro - x t i  r on 4 pounds

of miss e ,-: c I~; 1 & t )  . ~ e VTN llO :- :- LG go Id  n~ e lace : j n o r a t  a - ;  a lot or  f o r

t a r i n a i  c t A l d : r t x ;~ and t h c  i n t e r fa c e  w i t h  t i c -  i n e r t  ~ • i  sys t rt du x H;; the

:
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final pre—impact flight phase is expected to be a problem , thus a higher

risk than ti-ic others . This system will also have more weight and in—flight

rel iabi l i ty  problems tha x i  t he  s impler  un i t s  w i t h o u t  ]aser sensors .

5 . 2 . 4 .  Terminal Guidance . Only the VIM 11OX—LC has th is  opt ion . The

laser mode has been demonstrated on bombs and small aircraft launched

missiles , but never in a package to be carried by a large tactical

missile . The guidance sys tem is sens it ive  to wea the r  and nigh t r e s t r i c—

dons and it  is dependent on successful  technical  and operat ional  integra-

tion with the laser i l luminators  cur ren t ly  used in a i r c r a f t .  Technical

f a c t o r s  in weigh t , seeker s t a b i l i z a t i o n, band w i d t h , power , gain and noise

also mus t be resolved. Overall , this technique o f f e r s  high accuracy in

operat ion , b u t  can lead to cos t and sch eth ;J c  p roblems d u r i n g  development

and may prove to be somewhat un real i s t i c  to produce  f o r  all missiles due

to wea ther res tric tions on aircraf t opera tion and sen sor de tec tion of

reflec ted 1 .1 l.urrr i.nation .

5 . 2 . 5 .  Checkout  ar id Tar c og .  The s y s t et -  a l t e r n a t i v es  have  a modera te

risk in this  area due to wea t h e r , day/n igh r o p e r a t i o n  and p r o d u c t i on

require r ;cnts . There wil l  be some deg r a da t  Ion of the  comp onent :;  and

comp romises be t - c-n t e c h n o log y  sad p r a c t i cal  c o n s i d e r a t i o n s  of vol gbt ,

size , r e l i a b i l r  ty  and r n z r i n t a in a b Li 1 ty ic  1: .arovc -  imag e  r e adou t , t ap~o- t

i de n t i f i c a t i on  and a i rb o r n e  c r - s i c  t ance  u u e r d ~ n a t i o n  . She \ I  i-I l l O \ — L G

is p~ r t  Lcu I  an  ~, as i iva t~ the ii rhor - ir c L - C t  d l  c~. L i o n  f~~c t e r

5 . 2 . 6 .  Progra ;  M o n i t o r .  ‘IStis area r e f i & - c t ; ;  m o d er at e  to h igh  r i sk  due

to scc r .sing and si d.nal devices and the c o m p u t e r .  There is a prop osed

op i ica l  — d i g i t  at  a i.~rna l  p r o n c - a r ;  i n I n t e r f a u - f o r  at ch ing and t cairo 1 ; it i o;i
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of inputs to the computer .  This sys tem is par t  of the communicat ions  ne t

and mus t process data au toma t i ca lly  dur ing  the t a r g e t i n g  and read y to

f i re  phases . The computer itself presents a problem wi th di gi tal memory

capaci ty  and o p t im i z a t i o n  for  the f i r e  control  miss ion .  These areas

influence capability to react , and fire missiles at diffe rent or the same

ta rge t  wi th in  reasonable t imes .  This d i rec t ly  impacts  the number of

uni ts necessary  to provide the .90 f r ac t i ona l  k i l l .

5 .2 .  7. Cost and Schedule R i sk .  Cost risk was s i m u l a t e d  using a M - > n t e

Carlo technique t ha t  measured a p robab i l i t y  d i s t r i b u t i o n  of RDTE cost

assuming an u n c e r t a int y  in t h e  cost for  a f ixe d schedule . The ana] yr is

considered RDTE cost wi th  a minimum of $210 mil l ion , mean of $255 mi l l ion

and ma;- ;imu ;n of S300 m i l l i o n .  There is a 50 pe rcen t  p robab i l i t y  of a

$!~5 mi l l ion  ove r run  based on $2.55 mil l ion as a median case.  The schedul e

risk was s i .mulatcr d u ; ;ing  a °t an dar d  s t a t i s t i c a l  s ch e d u l e  ne t  work tech-

ni que . The an ;a1~m;is s lm ;wr -d  a 50 percent  prob ab i l i t y  of 8.5 moi-t t l i s

schedule  sli p f o r  all cas t -;; in dcveiopr ;~ n : .

5.3.  L i s P  t r i a l  ml z at i on . The uu~ of n y c  t c m  p r o t o t y p ing wi l l  c o nc e nt r a t e

on the  i d e n t i f ie d  d i f f i c u l t  subo’:n tc- r-r p r o b l e m s . I t  is exoec ted  t h a t

sl-’st c r t  i n t e g r aL  1511 p r ob 1L-~ w i l l ,  be i d e x i t i  f l ed  and n o lvC - d or p a r t i a l ly

— 
solved.  i l t~ t i  approach:  i - I l l  p rovide  c- ,- r i  l v  i d e n t i f i ca t i o n  and so] u t i on

of p r o b l e m , ; b e f o r e  . -n~ cr i n g  f u l l  s ca l e  deve lo i ’ r ; i - ’. r t -  . Othe r ap pr o ac - l r c s  such

, r .~ n r I - c - s t  c-c - . - - r n cn  a t  ce e i ’ - - : --~~ng m a u l  d r o d u ~ e n i  ok in t h e  n u t  ;i a -

b u t  t h e r e  w o u ld  rer ;xain a large number  of  unknown s in t i r e  i n t e g r a t i o n  ar .  a .

The f u l l  syst e ; : t  p ro to type  approach wi l l  reduce t e c h n i c a l  r-l~ k , provide

2 0 .
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solid data on which to base f u l l  scale deve lopment  or ; t i ma t e s  of cos t and

schedule , and p rovide ea r ly de t e rmina t ion  of the  p r o b a b i l i t y  of ach iev ing

a system t h a t  wil l  meet requ i remants . The l ike ly  o u t c o m e  w i l l  be an ove r-

all assessment  of low to modera te  risk f r all sys t em e l em e n t s  in f u l l

scale development.

6. MILES ’Io :ll -: SCH EDU L I-: S AM !) }-dN DI MC 1-OR AL TEPNATIVL S . Al l  a l t e rn a t i ve s

wil l  follow the same basic schedule  to meet an b C  in VI 77 .  There art ;

var ia t ions  in s c h e d u l e  r isk a u so c i at t  d ci th the  a l t e r n a t i v e s , bu t  a l l

should meet t h ~ overa l l  n i l  es t on -s shown.  Funding by phase is shown for

each: a l t e rna tive  in Table 6.1.
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Fl 71 VI 72 Fl 73 Fl 74 F? 75 Fl 76 1-1 77

-i

:::
_  _ _ _  _

DT/OT I DT/OT I UT I I I

só TJPCE
SEL~— C 1 1dM

~~ AC 1VITY

A
DSAR C 11 DSARC Ill  b C

Rh-WiNG 1/
(RDTE/ 1’~.; -~)

ALT I - 72/ 0 - 
169/50 

______ 

0/ 573 
-~~~ —.—~~ -~~—- —---~—— -~ -~~~~~~ — - —~~~~~~~~~~~~~ -

~\LT II 7 d / O  
J~~~~~~~~ 2 _ ___ . . _ _- .~~~~

_.
~~~~~~~~~~~~~~~~~

__

ALT I I I  72 /0  1 238/50 0/678
____  -— _______— ---- —~~~~~—-~ - - --—

— I

ALT IV 3 6/ O 2I ~~~~~~~~~~~~~~~~~~~~1 / 5 0  
_ _  

~ O/ 632

I
- - I

—- --- - -~ __-J ----- --- 

_
~

_ __ ___ J 
- - -  -

- 
- 

1/ i ’ i l J t s : .  of ! ) o l l - - t - .-

2/  ‘sac- I o.r~~r tot

22

•1-

F’ 
_ _ _ _- -v~~

.-- -~~~~~‘— —~——~- —I———-——-. ’~- .__~_ —- - - ~~~~~~ .— 
~ ~~~

- .— - - 
~ 

, -. ~~ ,~~~ .~ ~
- , -— - 

~
, — -— —~~- ------ ‘ .

~ 
- - — —--— —- -—,-—

~~



— -~~ ~ -- 
- 

-~~~~~~

6.1. Milestones . Funding levels are p r e d i c a t e d  on c o m p e t i ti v e  p r o t o —

typ ing  d u r i n g  v a l i d a t i o n  phase  f o r  A l t e r n a t i ves I— I l l  and s o l e  sour - e

p r o t o t y p ing fo r  A l t e r n a t i~-e IV ( c o n t r a c t o r  developed a p p r o a c h : ) .  Procure-

ment fund ing  levels fo r  f ina l  pha se  of fu l l  scale deve lopmen t  arc fo r

p roduc t ion  eng inee r ing  and tool ing . There are th ree  main mi le stones  to

be m e t :

6.1.1. Miles tone I. Approval  fo r  e n t r y  to Ful l  S c a l e  D e v e l o p m e n t .

Event 1. Ente r  v a l i d a t i o n  wi th  one or more c o n t r a c t o r s .

Event  2.  Source Se lec t ion  a c t i v i ty  f o r  award of FSD c o n t l - a c L .

Event 3. Accept  p r o t o t y pe  sy stccs .

Event  4.  Tes t p r o t o t y p e s  in DT/ OT I .

Even t  5. DSAP C I]~ for  e nt r \ ’ to FSD .

6 .1 .2 .  Mi l estone  I I .  R c - l e a s e  of p r o d u c t  ic - c t  f u n ds .

Even t  1. E nt e r  SI) ‘.. tL  S I t e ic c o n t r o c L  o r .

Event  2.  C o a d ; c t . DT/ C)T 11.

Event  3. PSAPC I I I  f o r  e ; r t r ~- i t ; t O  p i c du . ;t : ion .

6. 1.3.  M i l e s t o n e  I I I .  IOC

Event: 1. Beg in  L RI P .

Ev en t  2 .  Comp l e t e  DT I T T .

E v ent  3. Issue f i r s t  u-n i Ls fo r  b C .

7. ~hI) e ’ m T - f f l h I :~~~h

‘ 7.1. Concept V a l i  d a t i o n  P l u r c e .

7.1.1. The c r i t i c a l  t e s t i n g  issues a r e :

a. Sy s t e m  c a p a b i l i t y  In  ter ;m ;  of ranc ; e , r a t e  of  f i r e , i e h i. i i t v ,

a

2 3
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b.  E f f e c t i v e n es s  of command and c o n t r o l .

c. Susceptibi lit ’.- to cori;iternieasures .

d.  Degrada t ion  of p e r f o r m a nc e  due to I-iea tiler/ti i p lr t .

e. Es t ab l i shmen t  of r eli ab i l i  tv , a v a i l a b il i ty , m a i n ia i x i ab i i . iL y  r a n p e S

7.1 .2 .  The t e s t  o b j e c t i ve s  wi l l  be’ s a t i s f i e d  by t ec  t in g  of i 2 p r o t o t y p e

missiles and 2 l a u n c h e r/ c ont r o l  u n i t s  f rom ccci :  cont r ac t :o r  in the coi p c t I —

t ion . The t e s t s  wil l  cons i s t  of c o n t rac t o r  d e mo n s t rat i o n s  of 8 missi i c - s

and user tests of 4 missiles . Depending on tir e number  of c o n t r a c t o r s , t h i s

coul d r e su l t  in  t e s t i ng  of one or two n v s t c c c  d u r in h  ST/UT I scheduled  fo r

1st Q : ar t e r  — 3rd Q u a r t e r  FT 73. Tests  w i l l  be conduc ted  sequen t i a l l y b y

the c o n t r a c t o r / d e v e l o p e r  and the  user  at Black  Rocks Missi le  Test Range .

The e ar l y  OT I comp lies w i t h  ti le p r o v i s i o n s  of DODD 5000 .3 .

7.2. 1u11 Sca le  l~~ -elc-s .:c;nt . C r i t i c a l  i r su o s  are n o t  v e t  i d en t  f l e d .

It is an t ic i pat~-d t h a t  those  m i l l ,  ~ e en t h U  c -he - u a t  t Iec - cad of  ‘ -di  da t  c - r i

and r ’po~~I c d  in  t i r e  nc- ;-: t 1)CP . The a i :t i c i p a t e - .~ test l ip- i n c - l i ;  cc ’ e : - ; ; i : r e e r - -

ing dcc pt Ic - t i  cig r i nd 1s f/ d i ’ c i  as c-eec ’ i f l -c l i n  SODS 5072 . 3.

8. LI h T dc i  .1 V , AV.- \ L i . A L l L I I  f -~~~~~~ -, PC ‘M -~-\L - T . L Ti  .‘ . 1 r~ eec- r a i l  is I abi  i~

and nai ; ’~t a in~ E I if ty goals are i) r I r ; - c tr i i’~’ ;;pc c - h  L i e d  1;; tc r c -r c  of I nia r e n t

ava i l a b i l i t y  and In  f l i p i r i  T ; - 1 ; ; r i , i l l t c - . The sa~- c i f i e d  i c e - t e a t  ava i l -

a b i l it y  is .85 — .90 . e t d  th e  i n  f l i  g I t i  r - :;l i~d- Li Lv is .90.

V: ; i i  d at i on  p x o  t o t  ~ j t i e  :;;~d tes t :  ~:c: r- . i l l  P c--v i d e  2.; t a ; c’c d~ d t e

esi  n h !  I S ~~ct ( i c e r i  Iv : e s-s f o r  a ]  I , . r : : . . O t ej . ,,~ . a t  r i  x r : :b ~ l i t  Y c. ; t i  a nt  t - c

will b obtained at Li I:; ti;: . - . m i  I ci i mdi  c a t i a n c -  of ach ievahi  I i  Iv of

tm-I lehi 1i . tv  and c iv . ;  i i  c - h i l l  [\ v: . h r  i - n -. i l l  be oh t -~ P a d .
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9. ih F l :CRA T 1CI )  L O G I S T I C _ SL~PP0E T . P lann ing  w i l l  be cons i s t en t  wi th

DODD 4100.35 . The p lan wi l l  be developed dur ing  the va l ida t ion  phase ,

Incorpora ted  into t i re  REP f o r  fu l l  scale deve lopment , r e f ined  and ured to

guide cont r ac to r  and government  e f f o r t s  d u r i n g  development  and dep loy i ; : e : tt .

Key issues to be resolved dur ing  the v a l i d a t i o n  phase are :

9.1. M ai n t e n an c e  A l l o c a t i o n .  Al locat ion  of ma in t enance  to organi  Zn—

tional , i n t e r m e d i a t e  and depot levels . O r g a n i z a t i o n a l  mainten ance at

mos t should be l imi ted  to r e p l a c i n g  s e c t i o n s  and assembl ies  at b a t t a l i o n

level. I n t e rm e d i a t e  levels shoul d be provided b y mobile maintenance

te-r:i ;s  w i t h :  c a p a b i l i ty  of fau l t i s o l a t i o n  and r epa i r  of subsys tems

or assembl ies . Depot level will  p e r f o r m  repa i r  of modules  in addi t ion

to comple te  ove rhaul , of sys tems .

9 . 2 .  ~~~~ l~o~~iioCLeJ~t .  Test equi pm ent  concepts  mus t resolve the use of

special  t e s t  se t s  or mul t i—purpose  t e st  equ i p m e n t .

9 . 3 .  l o u I s  . ‘Pi e 2 c c - i  pa of t he  s y s te m  is to ;:cini ;rr:i ncr  usc of spec i a l

tools and e c u i ; :: - c - i : t .  tC!ie j - e  poss ib l e  e x i s t i ; r p  s t a n d a r d  m i s s i l e  ma:i n—

tenance  and oth e r  tool sets ml 11. be used .

9 . 4 .  T r a i n i n g .  M a in t e n a n c e  n r - r s on n e i  t r a i n i n g  is to be ;:i . n i in i z e d  t h : c c c  P

desi gn p r aC ti -  -c-s th at  provide ;; c  i n t  c r i a t i c - i c -  concep t s  covi n t i b ]  Cc i- ’i t  ii

exi s t ing  or g a n i s at b o n s  and Sh i l l s .

9.5. IL - c - cus p l v . Co m e p t s f or  rec-: upp ]. v of mi . ;- s  l i e  uni.  is arc  to he

do ’.’ .. i c ’c - l .  h-c - : i t  - ar e  c-SI a i n ; c u e t : in c r~ f o r  a i s , s i i~~n , r e n ;~p - l v

vehicles and ::lst ; i lc hand l ing  cC l l t l p I : : - e t l t .

10. M.A~-h; s:hi:NT Ah1 PEO CCRrP-nP ;T PLAN .

10. 1. 1 r oj  ci hanapc  r .  Tin ; Pro jec t  - , i acp e  r i s  dcl  e~- - t a d  f u l l  au t h or i  t -

for t he  c r r n t t c c l .  i.ctud ,in ;Sc- r. ’- n t  of L i r e  \ -~ p r c ’j e - t i-i tl ; I;ead quaut -re
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located at M i s s i l e  Systems Cocrinar i d , B l a c k s t o n e  Ar sena l .  He repor t s  d i rec t ly

co. - - n  I c r , MSC and is authorized direct communication with Commander ,

Dc ’VC I u ~~. c : t t  and Sn 1 i - u :  I Casn and , the  D e p a r t m e n t  C h i e f  of S t a f f , and the

Se c r et a r y  of the L ) cp e r t m e n t .  He is assigned to t i r e  p r o j e c t  w i t h o u t  termi-

n a t i o n  da te .

10.2. ~\cquis i t ion  S t ra tegy . There wi l l  be three major procurement phases

applicable to all alternatives : Validation phase in form of competitive

pro totype with fixLd price contracts ; full scale development cost plus

incentive fee c o n t r a c t ;  and a sepa ra t e  p roduc t ion  con t rac t  to be negot i—

ated a f t e r  f u l l  scale development  is comple ted .

10.2.1. V a l i d a t i o n  Phase.  This phase  wi l l  consis t  of t h r e e  parts :

C o n t r a c t o r  s e l e c t i o n ;  p ro to type  development  and testing; and contractor

selection fo r  f ul l  scale developm ent .  The object ives of va l ida t ion  are

to :

° Up d a t e  the s t a t e m e n t  of op e- r a t i  onal tm-c d ;

E s t a b l i s h  s a cc i f i cat i o n s  of s-c- tern and subsys t em pe r fo rmance , I d e a t  ~f

critical physical and functional interfaces and e s t a b l i s h  f e a s i b i l i tf

and m i l i t - s r u l i l i t ’ ,

° P r o v i d e  r e su l t~ cf rh -ic r - ~-oJ u t i o n  and t r ade  o f f ;

o P : m - p : r :  a F t ~ -~~r at’ L.a - c t  P l an  f o r  f u l l  s ca le  d e v e l o p m e n t

0 C~.t I c ~~ - f l ; P  ~~i . ’ c - e c iv o  dCc~~P t . 5 b I .c - -L tire ! icr p r c - s n c n l  ( c c ) ;

o Up d a t e  l ;C}’ m i t i m  o c i re du le-c ;  , coot  and p er f o n : n a t n - e t i r r e : - I r olds  ; and

S e l e c t  t he  c o n t ra c t o r  for  f ul l  sca le  dev e l o p m en t  . D u r i n g  v a l i d a t i  on ,

it is :-~ C t€cd tine r . - w i l l  be t i - -n c e r i t r a c t e c -  - f o r  p r o t o t y p e  d cv e l e~ i t  f o r

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ - ‘ ‘a ”  ~ - -‘ ~~~~~~~ - “ ‘
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Alternatives I—Ill . lf a l t e r n a t iv e  IV it ;  chosen a s ingle  c o n t rac t o r  is

mos t l ikely .

10.2.2. Full Scale Development. The objectives arc to:

o Produce the comp lete , d e t a i l e d  sys tem d e f i n i t i o n ;

0 Provide rest and evaluat ion resul ts ;

o Prepare a p roduc t ion  and log i s ti c s  plan wi th  achievement mile-

stones ; and

0 Complete a f i r m  proposal  (wi th opt ions  if app rop r i a t e)  for  t ire

Produc t ion/Deployment  Phase of the system .

The pr ias  con t r ac to r  w i l l  p e r f o r m  all work c o n t r a c t e d  for  by the  VT>1 SPO .

The launcher vehicle work wi ll be con t rac ted  to ano ther  con t r ac to r  through

the Vehic le  Co i . .manJ .  The vehicle  w i l l  be provided as GTE to the V IP-I

p r i m e  c o n t r a c t o r .  l i r e  Ordnance Command w i l l  p rovide  the warhead  as CFE .

Y iiu ‘dl:-i p r iue  con t rac to r  i-;i.11 be r e s p o n s i b l e  for  i n t e g r a t i n g  thi e m is s i l e ,

wr rhead and vehicle sub sy stems  , and fo r  co-c- r at ion  of the to ta l  we c -p u n

sy~ tern .

10 .2 .3 .  P r o d u c t i o n  P h o n e .  Tire obj e c t i v e  of th i s  ph ase is to p r e P u c e  \L ;- 1

s yst e m s  at t I r e  r a t e  of p r o d u c t i o n .  n eeded  to d e l i v e r  t i re  las t i t em s  in

2Q FT 1983. I t  i n c l u d e s  p r o d u c t i o n  and del i very  of all  necessa ry  suppor t

- ~~, - i t em s . P r o du c t i o n  :Iano I l - : . cL - a t  wi l l  be b y u n i t s  c o n s i s t i n g  of 40 m i s s i l e s ,

6 3 ;ru ;I i : ’ i e r s  a~~d a ~, uj c c n r t  dc - t a r S  at .  I t  is e x p e c te d  t h a t  6 p r o d u c t i o n

Ic ’S P u ’  1 be : c - ; r - 5 - :  f i r s t  h e .  of 20 U J ~~. -~~cd h r .  ~S u n i t  and

f o u r  Is’ I ; .  of  3t)  to 40 un i t s  cach .

1.0 .3. Des i gn to Cc-s t  Coal . Th .i~ w il l  be c-stab I i  shed d u r i n g  tire v a l i d a t i o n

pi n c-a ‘2
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11. SECURITY_ CLASSIFICATION_GUIDANCE . Countermeas ure suscep tibili ties

are classified _______________________

Performance Characteristics are classified ____________________—
.

Overall  VTN p lan , funding levels , t e s t  data and schedules are c lass i f i ed

External  views are UNCLASSIFIED.

12. OTIIEP. FACTORS.

12.1. Forei gn Developments . There are no All ied miss i le  systems ex is t i ng

or in development  that  will meet the requirement .  NATO countr ies  have

expressed arm in teres t  in the US V’fl-I development  and are reviewing t ir e i r

requirements  to de te rmine  the need for  t ire VTM to replace their  version of

the ABLE/1 tAKEP~ systems .

12.2. Jo in t  Service Use. No requi rement  exis ts  in o the r  Services .

1.2.3. Compet ing Technical Approaches . ihere exists  a s to rab le  li quid

p r o p e l l e nt  concept th at woul d provide t i re  sto rage  an d h a n d l in g  cap ab i l it i e .-

of soli (In wi t i t i re  advantage of t ire hi p hn s p e c i f i c  impul se  of li quids .

Some conceptual  cc - ark  has be en accompl i shed , b u t  no sys te : :s have been

b u i l t  nor h ave an’,’ subsys tems been t e s t e d .  At th i c- t im e , the technical .

r isk is considered too ini gh fo r  s a t i s f a c t o ry  u- -c in tir e VIM .

13. OVPCL LL EV:c ;LFTIOP . The advantages  and d i sadvan tages  of each al ter-

n a t i v e  ;,re p r c ; s c r n t c d  be l  on .

1 1 . 1 .  S i I c c r n . - n L i c -  1 , Vis : l10 :. - P v a n t s p ~- s .  T h i n  s -a t e :- ;  p r o v i d - c - ;  t h e

u p g r a d i n g  of the t ac t i ca l  missi le  syste; :c  needed fo r  t i r e  1976—198 5 th r e a t .

IL  has growth p o t en t i a l  fo r  i n c r e a s e d  ;r ’cur acy as t e c l mn o i c p ’.’ becomes

a v i s  l i S l e .  I t wi ii i rav ~- good all  i , -e a t i r er  c a d  d~ v/ ;i s  Pt t c a p a b i l i ty .

W 
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Compared to the other alternatives , it represents a mo dera te  cost deve lop—

merit for the total life cycle. Maximum competition is available for the

development.

Disadvantages. There are chances of high risk developments in tire

missile assemb ly and propuls ion sys tems . It is rated as an overa l l  moder —

ate risk system .

13.2. Alternative Ii , VTM llOX (Austere). Advantages. Provi des all of

the advantages of the VTM l lOX p lus i t  uses mod i f i ca t ions  of ex i s t ing

ABLE /BAKER launch equi pment desi gns and i t  has the lowest l i f e  cycle costs

of the fou r  a l ternat ives.

Disadvantages . Has the same di sadvantages  as A l t e r n a t i v e  I p lus a

- 
. ,  lower ava i l ab i l i t y  than  A lt e r n a t i v e  I since i t  will  use some ABLE / BAKER

equi pment des igns that  cu r ren t ly exh i l) it  low a v a i l a b i l i t y .  The m o d i f i c a —

tioni-  w i l l  b r i ng  i t  up to the  low end of t i r e  r cqui  r ed  range .

13.3. A l t e r nat i v e  ill , VTM i lOX — L G .  Adv ar i t a spc - s  . Provides  the up~~e~~d i : i p

needed fo r  L Ir e  1976-- 1985 t im e  f ran c . It  iras  the b e n t  accuracy , p rov ides

for Lice b est  number  of o per a t i n g  u n i t s  i n  t h e  f ie ld  and l o cu s t  0&M

costs . M a x i r a r i m  com np ct i t . io m l  is ava i lab le  fo r  t ime  deve lopmen t .

Disadvantages . t i e  laser t e r c - ; i x n a i  gu ld an c ic -  is dc . p~ r c b - n t  on a i r c r a f t

borne il lumi . nat ’~rc and is i- ,nc -et i~ c t seas- i l ive . i t  has t i r e  hi ghes t  r i s k

g u i c ~55c .L sv~~Lc ;:i and i s o  i i i  ~; c c o t  Pc :c lc cc  c - a L  o c , t s  end r occ r~- : -ce n t  c cm ;t s

Overall , I t  r epresent s  the  h i gh s  t r isk  n y u  ten t e c h n ical ly .

13.4. A l t e rn a t i v e  i\ ’ , ‘JTM—B . c-- d v a n t . - p~c s. 1.. cwest  t ec h ; ni c a l  risk due to
I i

i t s  i-eli O f l L c  on a t a t i d — i r d  t u - c h r n o l o g  i ~s . Lone t dov e  l o p e - - n t  and u n i t

00:-. to . Providec; all - -;. . t .h ( - )  and P - - s / n i  t ;b t caneS  i l i t ’.’ .
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Disadvantages . Lowest accuracy , highest  life cycle cost , highest

number of units to be fielded for force effectiveness , no growth-i potential

and prob abili ty exists for no competition in development.

13.5. Evaluation of Alternatives . Table 13.1 ranks alternatives by

life cycle cost , development cost , procurement cost , uni t cost , risk ,

grow th , competi t ion in development un i t s  required , and p e r f o r m an c e . Tire

rankings are 1 to 4 from mos t to leas t desirab le a l t e rna t ive. Where

alternatives are equally desirable , they receive equal ranking.

TABLE 13.1 EVALUATION FACTORS

FACTORS ALT I ALT II  ALT III AL’r IV REMA RKS

LCC 2 1 3 4

RDTE Cost 3 2 4 1

PEMA Cos t 2 1 3 4

Unit  Cost 3 2 4 1

ihi sk 2 3 4 1

Growth 1 1 2 3

Ccs p c - t i t i on  1 1 1 2

Uni ts Fielded 2 2 1 3

All i~’crat i r er  1 1 2 1

Accuracy  2 2 1 3

1 - ~-h-~- t  d e s i r a bl e

4 — Leas t desirable

i-i
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14. DCP RE V ISI ON . The next revision of DCP 
________ 

wi] 1 occur during

the 3rd Quar te r  Fl 1973 during DT/OT I .  Final revision for  DSARC II wil l

occur end of 3rd Quar t e r  Fl 1973 a f t e r  UT/OT I .

N 31 
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15. RECO:-~4ENDAT iO~ S AND_ COORDINATION

Comment:

Director
Defense Research and Engineering

Coirrment :

A st-,i- . Secretery  of De .fen~se
Ins ta l lat ions  and Logis t ics

Comment

Asst . Secre ta ry  of Defense
Comptrol ler

Comment :

A s s t  . I~ec re t ; : ry  o[ I~e f e n se
P r o e r a r t  Arna lv s is and 1-:’.~a 1uat ion
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SE CRETA RY OF DEFENSE DECIS IONS

Cr i t i cal  Thresholds . - This Decision

Cost (Threshold 20% this decision)

Val ida t ion  Phase $75.6 mi l l ion  +20%

Forecasts

Full scale developm ent  $250 million

Procuron: ;ent t o t a l  $600— $700 mil l ion

- . Unit h a r d w a r e  $3—$4 million

L i f e  cycle cos t $ l . 6 — $ 2 . O  b i l l i on

Schedule (Thresholds +5 -con t i r s  fo r  vali da t ion)

i) c l iv er y  of p r o t oty p es  1 July 1972 (+1. month )

Val ida t ion  coi .;pie. ~d - 31 March 1973 (+2 months)

~LL1es tune E SALC ii April 1973 (+2 months )

Forecasts

Miles tone DSAT -~C I I I  4 QFY 76

Performance

V a l id e r i s  on 25Z deg rada t i on

33
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