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M E M 0 R A N D U M 

TO : D i s  t r i b u  t i o n  

FROM : 

SUBJECT : Plowshare S e q u e n t i a l  Device T e s t  

\ 

Lynden B. Ba  1 1 o u o y w  L- 

With t h e  s u c c e s s f u l  execu t ion  of t h e  Minia ta  test of t h e  Diamond exp los ive  
w e  are now prepared  t o  p rov ide  a mul t ip l e -exp los ive  dev ice  s e r v i c e  f o r  s imul ta -  
neous d e t o n a t i o n s  l i k e  t h e  Rio Blanco p r o j e c t .  I recogn ize  tha t  s e v e r a l  cavea t s  
accompany t h i s  s t a t emen t  w i th  r e s p e c t  t o  f i n a l  des ign  and test  of t h e  tempera- 
t u r e  and p r e s s u r e  c o n t r o l  systems. 

For  over a y e a r  w e  have been advoca t ing  t h e  development of a hardened o r  
ruggedized" v e r s i o n  of  Diamond which w i l l  b e  s u i t a b l e  f o r  s e q u e n t i a l  de tona t ion  1: 

of m u l t i p l e ,  exp los ives  i n  one emplacement ho le .  In  &larch, D r .  May t e s t i f i e d  t o  
J C A E  t h a t ,  given adequate  funding ,  a test of t h i s  des ign  was proposed f o r  FY72. 
The c u r r e n t  i n d i c a t i o n s  are  t h a t  n o t  a l l  t h e  needed funds w i l l  be  appropr i a t ed  
t h i s  y e a r ,  about  $1.5 m i l l i o n  probably  w i l l  be  and t h e  b a l a n c e  (another  
m i l l i o n  o r  s o )  w i l l  b e  funded i n  FY73. DPNE has  r eques t ed  t h a t  we submit a 
d e t a i l e d  concept  f o r  t h i s  test. T h i s  concept  is expec ted  t o  addres s  t h e  t o p i c s  
o f  purpose  (why?) , s p e c i f i c  o b j e c t i v e s  (what?j  , exper imenta l  p l a n  (how?) , loca-  
t i o n  (where?),  s chedu le  (when'?), and e s t i m a t e d  c o s t  (how much?). T h i s  document 
is  t o  b e  completed by 27 August. 

I n  o r d e r  t o  g e t  s t a r t e d  on t h i s  e f f o r t ,  you are i n v i t e d  t o  a meet ing i n  
t h e  Gnome Room (Bldg. 111, Room 209) on 9 August a t  1:15 t o  d i s c u s s  t h e  t o p i c s  
mentioned above. 

To p rov ide  a p o i n t  of d e p a r t u r e  f o r  the d i s c u s s i o n ,  I have gene ra t ed  a 
strawman" f o r  t h i s  test which i s  desc r ibed  i n  t h e  fo l lowing  paragraphs  and II 

a t t a c h e d  ske tch .  . 
S trawman Concept -- 

General 

A Plo~..:sI!are-spoi~so?-cd d e ~ ~ i c e  development test, named "Yacht" i s  propased 
f o r  e s e c u t i o n  i n  Area 15 a t  NTS i n  late September 1972 .  The test  i.s designed 
to e v a l u a t e  the abi.1.i . t~ o f  a ruggeclized Diamond-type explosive asscrL!bly t o  
w i t h s t a n d  the e f f c c t s  o f  ai! ad jacen t  n u c l e a r  d e t o n a t i o n  i n  the same eiqilacc- 
rnent h o l e  and then be  s c q u c n t i a l l y  f i r e d .  
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S p e c i f i c  Ob jec t ives  

The s p e c i f i c  o b j e c t i v e  f o r  t h i s  t e s t  is  t o  demonstrate  t he  adequacy of a 
ruggedized des ign  of t h e  Diamond exp los ive  f o r  u s e  i n  a Wagon !?heel p r o j e c t .  
That p r o j e c t  as de f ined  he re  c o n s i s t s  of 4 each 100-kt exp los ives  a t  spac ings  
2 7 . 5  R c  a t  a median depth  of - 10,000 f t  i n  t h e  \-lagon Wheel E1 h o l e  of E l  P a s o  
N a t u r a l  G a s .  The bortomhole p r e s s u r e  (@ 11,600 f t )  i s  about 8000 p s i  and t h e  
maximum tempera ture  i s  about  225°F. Note t h a t  t h e  spac ing  i n d i c a t e d  i s  g r e a t e r  
t han  t h a t  proposed by EPNG bu t  c o n s i s t e n t  w i th  t h e  LLL recomxendations. For 
t h e  purposes of t h i s  t es t ,  s e q u e n t i a l  i s  de f ined  as 10  minutes between detona- 
t i o n s .  

Experiment a1 P l a n  

The proposed t es t  is  a ''tandem'' geometry wi th  a r e l i a b l e  ( t e s t e d )  - 20-kt 

The test  dev ice  i s  l o c a t e d  about  350 f t  above t h e  sou rce  and i s  conta ined  i n  a 
s e c t i o n  of 10 3 / 4  i nch  c a s i n g  ( l i k e  Wagon Wheel #l). 
t e s t  dev ice  i s  - 50-kt. Included w i t h  t h e  device  i s  a p p r o p r i a t e  dynamic i n s t r u -  
mentat ion t o  document the motions and ove rp res su res  experienced by t h e  test 
assembly prioz- t o  de tona t ion .  The test  dev ice  w i l l  be  s u b j e c t e d  t o  t h e  Wagon 
Wheel environment by p r e s s u r i z i n g  and h e a t i n g  rhe  10 3 / 4  c a s i n g  s imul taneous ly  
t o  s imula t e  t h e  deep emplacement sequence. The cas ing  w i l l  be  cemented i n  
p l a c e  t o  s i m u l a t e  t h e  coupl ing  t o  t h e  rock.  Obviously,  an ' ope ra t iona l  explo- 
sive coo l ing  system i s  r equ i r ed .  

source" l o c a t e d  a t  t h e  bottom of a - 2000 ft deep h o l e  i n  Area 15 g r a n i t e .  I f  

The des ign  yLeld of t h e  

The a c q u i s i t i o n  of prompt r e a c t i o n - h i s t o r y  d i a g n o s t i c s  (without  deve loping  

F a i l u r e  d i a g n o s t i c s  
a "rugged" d i a g n o s t i c  system) on t h e  test  'device may b e  l i m i t e d  t o  "0.  krause-  
type" measurements on a rugged coax c a b l e  n e a r  t h e  device.  
are probably very ha rd  t o  ge t .  
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P.S. The C l a s s i f i c a t i o n  Of f i ce  c a n ' t  dec ide  whether t h i s  memo i s  o r  i s n ' t ,  
s o  wh i l e  they make up. t h e i r  mind pl.ease t r e a t  as CRD. 
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