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Summary. The p r i n c i p a l  a c t i v i t i e s  d u r i n c  t h e  r e p o r t i n g  
p e r i o d  includ.ed t h e  f a b r i c a t i o n ,  r e c e i p t  and p h y s i c a l  
i n s p e c t i o n  of t h e  t o o l  t r y  o u t  u n i t  o f  t h e  Model SEC-601 
c o l l e c t o r ,  t h e  c o n s t r u c t i o n  of  t e s t  f i x t u r e s  f o r  t h e  p h y s i c a l  
t e s t i n g  o f  t h e  c o l l e c . t o r  and t h e  i n i t i a t i o n  of documenta t ion  
f o r  t h e  IPC d e t a i l  v e r i f i c a t i o n  t e s t  p r o c e d u r e .  One s u b s e c t i o n  
( 2 . 6 )  was comple ted  and s u b m i t t e d  t o  MSFC. In  a d d i t i o n ,  t h e  
144 t u b e  E R D A  c o l l e c t o r  t e s t i n g  was c o n t i n u e d  i n  c o n j u c t i o n  
w i t h  t h e - a i r / l i q u i d  h e a t  exchange.r and l i q u i d  s t o r a g e  e lement . .  
A l s o ,  t h e  Q u a l i t y  Assurance  Plan  was comple ted  and s u b m i t t e d .  

A .  General  d e s c r i p t i o n  of  work accompl i shed  d u r i n g  - the  
r e p o r t i n g  p e r i o d .  
1 .  I n s t a l l a t i o n  and l a y o u t  d e s i g n ,  p a r t s  f a b r i c a t i o n .  

The f i r s t  o r  t o o l  t r y  o u t  u n i t  o f  t h e  c o l l e c t o r  was 
r e c e i v e d  i n  e a r l y  December, 1977,  on s c h e d u l e .  The Module 
was assembled  w i t h  no i n t e r f a c e  problems e x p e r i e n c e d ;  v i z . ,  
t h e  form a n d  f i t  f u n c t i o n s  were s a t i s f i e d .  The m a n i f o l d  
was t h e n  s e c t i o n e d  f o r  d e t a i l  p h y s i c a l  i n s p e c t i o n  and t h e  
c o n s t r u c t i o n  of  t e s t  u n i t s  such  a s  t h o s e  r e q u i r e d  f o r  o u t -  
door  e x p o s u r e  t e s t s  and h a i l  r e s i s t a n c e  t e s t s .  I t  was 
de te rmined  t h a t  t h e  assembly  p r o c e s s  of  t h e  m a n i f o l d  was 
i n a d e q u a t e  and t h a t  s e v e r e  a i r  l e a k a g e  from t h e  m a n i f o l d  
was e x p e r i e n c e d .  One of  t h e  p r i n c i p a l  problems was t h e  
s e a l a n t  m a t e r i a l  (MS-1002) used f o r  c a u l k i n g .  and s e a l i n g  
a l l  o f  j o i n t s  i n  t h e  m a n i f o l d .  An i n a d e q u a t e  a m o u n t . o f  
m a t e r t a l  was used and t h e  s e a l a n t  i s  a i r  c u r e d .  The 
c u r e  c y c l e  was n o t  comple ted  where a i r  p e n e t r a t i o n  was 
r e t a r d e d  and i n a d e q u a t e  bonding was o b s e r v e d .  A h igh  
t e m p e r a t u r e  s i l i c o n e  s e a l a n t ,  c a t a l y t i c a l l y  a c t i v a t e d ,  
was s e l e c t e d  and sample bonds were t e s t e d  i n  a  450°F a i r  
s t r e a m  f o r  i n  e x c e s s  of 60 h o u r s .  Good bonding was 
demons t ra t ed  and t h e  m a t e r i a l  r e t a i n e d  t h e  d e s i r e d  f l e x -  

, i b i l  i t y  ( r u b b e r 1  i  k e  c h a r a c t e r i s t i c s )  f o l l o w i n g  such e x p o s u r e .  

The p a r t i a l l y  comple ted  No. 2 and No. 3 m a n i f o l d s  were 
r e t u r n e d  t o  t h e  Development C e n t e r  s o  t h a t  t h e  s e a l a n t  
cou ld  be a p p l i e d  under  c o n t r o l l e d  c o n d i t i o n s .  The p r o c e s s  
was comple ted  i n  J a n u a r y  and t h e  m a n i f o l d s  a r e  schedu led .  

, t o  b e  s h i p p e d  td t h e  foaming vendor  by Februa ry  2 .  The 
second and t h i r d  man i fo ld  a s s e m b l i e s  a r e  e x p e c t e d  t o  be 
comple ted  by Februa ry  6 ,  1978.  The ex t reme  w e a t h e r  
c o n d i t i o n s  e x p e r i e n c e d  c o n t r i b u t e d  t o  t h e  d e l a y  i n  t he . '  
program. T e s t i n g  of t h e  u n i t s  t h e  week o f  'Februa ry  6 ,  1978 ,  
wil l  d e t e r m i n e  program s c h e d u l e s  towards  t h e  c o m p l e t i o n  
of c o n t r a c t  r e q u i r e m e n t s .  
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2. P r o t o t y p e  D e s i g n  Rev iew.  
T h e . r e v i s e d  Model  SEC-601 c o l l e c t o r  d e s i g n  was sub-  

m i t t e d  t o  MSFC j n  November, 1977. The p h y s i c a l  i n s p e c t i o n  
o f  t h e  t o o l  t r y  o u t  u n i t  w i l l  r e s u l t  i n  m i n o r  changes  i n  
d e s i g n  and m a t e r i a l  s p e c i f i c a t i o n s  t o  r e f l e c t  t h e  m o d i f i -  
c a t i o n s  e n c o r p o r a t e d  i n  t h e  f a b r i c a t i o n  o f  t h e  No, 2 and 
No. 3 u n i t s .  

3. V e r f i c a t i o n  T e s t s ,  
The r e v i s e d  V e r i f i c a t i o n  T e s t  P l a n  and t h e  D e t a i l  T e s t  

P r o c e d u r e s  were s u b m i t t e d  t o  MSFC i n  November, 1977.  
A c c e p t a n c e  o f  t h e  P l a n  and P r o c e d u r e s  has been i n d i c a t e d  
i n f o r m a l l y  w i t h  t h e  c o n d i t i o n  t h a t  t h e  s e n s i b l e  h e a t  p a r a -  
m a t e r  be e l i m i n a t e d  f r om t h e  c o l l e c t o r  c h a r a c t e r i s t i c  
e q u a t i o n .  T h i s  was a c c e p t a b l e  t o  0. I. S e c t i o n  2 .6  o f  
t h e  I P C  was c o m p l e t e d  be r e v i e w  and a n a l y s i s .  The docu -  
m e n t a t i o n  was f o r m a l l y  s u b m i t t e d  t o  MSFC as a  t e s t  c a s e  
f o r  p r o c e d u r e s  t o  be used  i n  t h e  c o m p l e t i o n  o f  c e r t i f i c a t i o n  
o f  t h e  r e m a i n i n g  s e c t i o n s  o f  t h e  I.P. C .  

The l o a d  t e s t  f i x t u r e  was c o m p l e t e d .  T h i s  w i l l  be used  
f o r  s t r u c t u r a l  l o a d  t e s t s  and  c y c l i c a l  l o a d  t e s t s .  A i r  
bags  w i l l  be used  f o r  t h e  a p p l i c a t i o n  o f  t h e  l o a d s .  Com- 
p l e t i o n  o f  t h e  c o n s t r u c t i o n  o f  t h e  components f o r  o u t d o o r  
e x p o s u r e ,  h a i l  r e s i s t a n c e ,  and v i b r a t i o n  t e s t s  was i n t e r -  
r u p t e d  p e n d i n g  t h e  s e l e c t i o n  o f  a  s u i t a b l e  s e a l a n t  and  
a c c e p t a b l e  assemb ly  p r o c u d u r e s .  V e r i f i c a t i o n  t e s t i n g  i s  
e x p e c t e d  t o  be i n i t i a t e d  i n  e a r l y  F e b r u a r y ,  1978,  
a p p r o x i m a t e l y  one month  b e h i n d  s c h e d u l e .  The s e v e r e  
w e a t h e r  c o n d i t i o n s  e x i s t i n g  i n  Oh io  w i l l  a l s o  l i k e l y  
d e l a y  t h e  i n i t i a t i o n  o f  o u t d o o r  p e r f o r m a n c e  t e s t i n g .  A l l  
f a c t o r s  w i l l  be r e v t e w e d  and  a  r e v i s e d  t e s t  s c h e d u l e  i s s u e d  
i n  F e b r u a r y ,  1978.  

4. A i r  C o l l e c t o r  P e r f o r m a n c e  and O p e r a t i o n a l  T e s t i n g .  
The f i n a l  r e p o r t  o f  t h e  t h e r m a l  p e r f o r m a n c e  and  o p e r -  

a t i o n a l  t e s t i n g  o f  t h e  144  t u b e  ERDA a i r  c o l l e c t o r  was 
i s s u e d  i n  December, 1977.  The c l o s e d  c y c l e  t e s t  l o o p  
e n c o r p o r a t i n g  t h e  a i r  l i q u i d  h e a t  exchange r  was o p e r a -  
t i o n a l  i n  December and  J a n u a r y .  The d a t a  a c q u i s i t i o n  
s y s t e m  c o n t i n u e d  t o  m a l f u n c t i o n  and  was s e n t  b a c k  t o  t h e  
s u p p l i e r  f o r  r e p a i r .  The d a t a  r e a d  o u t  s e c t i o n  was o p e r a -  
t i o n a l  and  two  good days  o f  p e r f o r m a n c e  d a t a  were  a n a l i z e d  
b y  manual  p r o c e d u r e s .  C e r t a i n  p r e l i m i n a r y  j u d g e m e n t s  o f  
s i g n i f i c a n c e  cai i  - be  drawn.  

. . 

The e f f e c t i v e n e s s  o f  t h e  s i m p l e  a i r l l i q u i d  h e a t  e x c h a n g e r '  
i s  t o o  l o w  a t  a' v a l u e  o f  l e s s  t h a n  30%. However ,  t h e  
p r e s s u r e  d r o p  i n  t h e  a i r  s i d e  o f  t h e  e x c h a n g e r  i s  v e r y '  . 
l o w .  B a f f l i n g  i s  b e i n g  added  t o  m o d i f y  t h e  a i r  f l o w  p a t h  

1 t o w a r d s  a t t a i n i n g  a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  h e a t  e x -  
c h a n g e r  e f f e c t i v e n e s s .  
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The  d a t a  i n d i c a t e s  a  s i g n i f i c a n t  h e a t  l o s s  f n  t h e  a i r  s i d e  
o f  t h e  l o o p .  Th.e p r e s s u r e  a t  t h e  i n l e t  t o  t h e  a i r  f a n  i s  
somewhat l e s s  t h a n  m i n u s  one i n c h  o f  w a t e r .  I t  i s  b e l i e v e d  
t h a t  t h i s  i s  c a u s i n g  a n  i n j e c t i o n  o f  c o l d  a m b i e n t  a i r  o f  
t h e  o r d e r  o f  1 0 %  ( 5 . 6 %  c a l c u l a t e d )  i n t o  t h e  a i r  c i r c u l a t i o n  
l o o p .  A i r  l e a k a g e  i s  l i k e l y  o c c u r i n g  i n  t h e  m a n i f o l d  a t  
t h e  c u p s  u s e d  t o  r e t a i n  t h e  s e a l i n g  "0" r i n g s  i n  a  s m a l l  
number  o f  t u b e s .  T h i s  c a u s e s  a  d u m p i n g  o f  h i g h  t e m p e r a t u r e  
a i r  t o  a m b i e n t .  The m i n i m a l  l e a k a g e  e x p e c t e d  i n  t h e  M o d e l  
SEC-601 c o l 1 e c t o . r  m a n i f o l d  i s  e x p e c t e d  t o  c o r r e c t  t h e  
p r o b l e m .  T ime ,  c o s t ,  and s e v e r e  w e a t h e r  c o n d i t i o n s  p r e c l u d e  
c o r r e c t i v e  a c t i o n s  i n  t h e  p r e s e n t  s y s t e m .  

The a n a l y s i s  o f  d a t a  s u g g e s t s  t h a t  a i r  mass f l o w  was o v e r -  
s t a t e d  b y  a  few p e r c e n t  i n  r e p o r t i n g  t h e  p e r f o r m a n c e  o f  
t h e  1 4 4  t u b e  E R D A  a i r  c o l l e c t o r .  The a i r  f l o w  s e n s i n g  
e l e m e n t  was l o c a t e d  i n  t h e  i n l e t  d u c t  t o  t h e  a r r a y .  The  
c o l l e c t o r  p e r f o r m a n c e  d e r i v e d  b y  t h e  a n a l y s i s  o f  t h e  
c l o s e d  l o o p  t e s t  d a t a  i s  p r o b a b l y  u n d e r s t a t e d  s i n c e  t h e  
a i r  f l o w  s e n s i n g  e l e m e n t  was r e l o c a t e d t o  t h e  c o l l e c t o r  
a i r  r e t u r n  d u c t .  The w e a t h e r  c o n d i t i o n s  w e r e  c l e a r  a n d  
r e l a t i v e l y  warm on December 16,  1977 .  The  c o l l e c t o r  e l e m e n t s  
w e r e  f r e e  f r o m  snow and  f r o s t .  The b a c k i n g  s c r e e n  was 
p a r t i a l l y  snow c o v e r e d .  The d a i l y  e f f i c i e n c y  was . 4 2 3  
and  t h e  AT/& was .57 .  T h i s  o p e r a t i n g  ; p o i n t  i s  a b o v e  
t h e  c o n t a c t  s p e c i f i c a t i o n  b u t  b e l o w  t h e  p r e v i o u s l y  r e -  
p o r t e d  c h a r a c t e r i s t i c  c u r v e  f o r  t h c  E R D A  a i r  c o l l e c t o r .  
J a n u a r y  22, 1 9 7 8 ,  was c l e a r  a n d  c o l d  w i t h  a  w i n d  c h i l l  
f a c t o r  w e l l  b e l o w  z e r o .  The  c o l l e c t o r  was a l m o s t  50% 
snow c o v e r e d  a n d  a l l  e x p o s e d  g l a s s  s u r f a c e s  c o v e r e d  w i t h  
h e a v y  f r o s t .  The  b a c k i n g  s u r f a c e  was e n t i r e l y  snow 
c o v e r e d .  The d a i l y  e f f i c i e n c y  was .31 a n d  t h e u ? / %  
was . 7 .  T h i s  p o i n t  f a l l s  r i g h t  o n  t h e  c o n t r a c t  p e r f o r -  
mance s p e c i f i c a t i o n  c u r v e .  I t  i s  a p p a r e n t  t h a t  t h e  c o l -  
l e c t o r  p e r f o r m a n c e  r e m a i n s  h i g h  e v e n  u n d e r  s e v e r e  snow 
a n d  f r o s t  c o n d i t i o n s .  

A 3 5 0  g a l l o n  t a n k  f t l l e d  w i t h  265 g a l l o n s  o f  w a t e r  i s  
u s e d  f o r  t h e r m a l  s t o r a g e .  An a n a l y s i s  o f  h e a t  l o s s  
o v e r n i g h t  i n d i c a t e s  a  f a c t o r  o f  56 BTU/Hr."F. T h i s  
c o n v e r t s  t o  a  UL o f  .19  BTU/Hr.  F ~ . ' o F .  A t w o  i n c h  f i b e r  

, g l a s s  b l a n k e t  was u s e d  t o  i n s u l a t e  t h e  s t o r a g e  t a n k .  
A n o t h e r  t w o  i n c h  b l a n k e t  w i l l  be  a d d e d  t o w a r d s  r e d u c i n g  
t h e  s t o r a g e  t a n k  h e a t  l o s s  t o  a  m o r e  a c c e p t a b l e  v a l v e .  
The h e a t  l o s s  i n  t h e  l i n e s  b e t w e e n  t h e  / t a n k / p u m p  a n d  
h e a t  e x c h a n g e r  a p p e a r s  t o  b e  n e g l i g a b l e .  

An E p p l e y  PSP p y r o n o m e t e r  was u s e d  t o  s e n s e  t h e  t o t a l  
r a d i a t i o n  v a l u e .  .A r e c e n t  mode l  o f  a n  E p p l e y  8 - 4 8  
p y r o n o m e t e r  was c a l i b r a t e d  b y  D e s e r t  S u n s h i n e  E x p o s u r e  
T e s t i n g ,  I n c .  A s e c o n d  Epp4ey 8 - 4 8  p y r o n o m e t e r  h a d  b e e n  

1 
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used  a s  t h e  r a d i a t i o n  s e n s o r  d u r i n g  t h e  p r e v i o u s  t e s t i n g  
and a n a l y s i s  of t h e  144 t u b e  E R D A  a i r  c o l l e c t o r .  A l l  t h r e e  
u n i t s  were t e s t e d  s i d e  by s i d e  d u r i n g  a  r e l a t i v e l y  c l e a r  
and c l o u d l e s s ,  day .  I ' t  was found t h a t  both  of t h e  Model 
8 -48  s e n s o r s  a p p e a r  t o  y i e l d  r e a d i n g s  a p p r o x i m a t e l y  1 0 %  
l o w e r  i n  v a l u e  compared t o  t h e  PSP pyronometer .  I t  i s  n o t  
c l e a r  why t h e r e  i s  such  a  d i s c r e p a n c y  between t h e  PSP and 
t h e  c a l i b r a t e d  8-48 u n i t .  T h i s  w i l l  be s u b j e c t  t o  f u r t h e r  
i n v e s t i g a t i o n .  The c o l l e c t o r  per formance   value.^, r e p o r t e d  
a b o v e ,  were based on t h e  PSP s e n s e d  v a l u e s  and r e f l e c t  t h e  
i m p a c t  of t h e  h i g h e r  a p p a r e n t  r a d i a t i o n  l e v e l s .  

A l l  s e n s o r s  and t h e  d a t a  a c q u i s i t i o n  s i g n a l  c o n d i t i o n i n g  
e l e m e n t s  were r e c a l i b r a t e d  i n  November. The t e m p e r a t u r e  
s e n s o r s  i n  t h e  a i r  and 1  i q u i d  ' loops were e v a l u a t e d  under  
s t e a d y  s t a t e  t e m p e r a t u r e  c o n d i t i o n s  and found t o  t r a c k  

.one  t o  t h e  o t h e r  w i t h i n  f .5"F. The l i q u i d  f l o w  m e t e r  
. was c a l i b r a t e d  by mass f l o w  measurements  f o r  f i v e  minu te  

i n c r e m e n t s  f o r  f low r a t e s  u f  10.5  ' t o  1 5  pounds p e r  minu te  
( a p p r o x i m a t e l y  1 . 2 6  t o  2.0 t i m e s  t h e  a i r  i c p  v a l u e  ~t 
d e s i g n  a i r  f l o w ) .  Agreement t o  w i t h i n  2.5% between i n d i -  
c a t e d  and measured l i q u i d  f low v a l u e s  was d e m o n s t r a t e d .  
Water t e m p e r a t u r e s  of  55°F and 140°F were i n v e s t i g a t e d  
i n  t h e  c a l i b r a t i o n  o f  t h e  t u r b i n e  f low m e t e r .  . . 

The c o l l e c t o r  t e s t  l o o p  o p e r a t i n g  c h a r a c t e r i s t i c s  a r e  
c o n s i d e r e d  t o  be f u l l y  i n v e s t i g a t e d  and u n d e r s t o o d .  
Conver s ion  t o  t h e  Model SEC-601 c o l l e c t o r  can  be accom- 
p l i s h e d  a s  soon a s  t h e  u n i t  i s  a v a i l a b l e  and w e a t h e r  pee-  
m f t t i n g .  

5 .  I n s t a l l a t i o n ,  O p e r a t i o n  and Maintenance  Manual. 
R e v i s i o n s  t a  t h e  p r e l i m i n a r y  d r a f t s  of  t h o s e  manuals  

were h e l d  pending  t h e  a v a i l a b i  l l t y  of  a c t u a l  hardware .  

6 .  Q u a l i t y  Assurance  P l a n .  
The Qu ,a l i ty  Assurance  P lan  was t r a n s m i t t e d  t o  MSFC 

on J a n u a r y  1 8 ,  1978.  

B .  F o r e c a s t  of  A c t i v i t i e s  t o  Complete Tasks .  
1 .  The c o m p l e t i o n  o f  f a b r i c a t i o n  of  t h e  No. 2 and No. 3 
t e s t  u n i t s  of  t h e  Model SEC-601 c o l l e c t o r  i s  now a n t i -  
c ' i p a t e d  by e a r l y  F e b r u a r y ,  1978.  S t r u c t u r a l  and the rma l  
c y c l i n g  t e s t s  w i l l  be i n i t i a t e ' d  upon r e c e i p t  of  t h e  h a r d -  
ware .  

2 .  -The i n s t a l l a t i o n  of  u n i t  No. 3 f o r  the rma l  per formance  
t e s t i n g  w i l l  be e x p e d i t e d .  However, u n u s u a l l y  s e v e r e  
w e a t h e r  c o n d i t i o n s ,  n o t  p r e d i c t e d  i n  t h e  f o r e c a s t i n g  o f  
c u r r e n t  s c h e d u l e s ,  c o u l d  i n t r o d u c e  u n a n t i c i p a t e d  d e l a y s .  

3 .  " A l l  a c t i v i t i e s  w i l l  be r e s c h e d u l e d  d u r i n g  F e b r u a r y  
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when t h e  n , ecessa ry  hard ' f a c t s  o f  hardware a v a i l a b i l i t y  and 
t h e  re,su'l t s  o f  ear-l.,y -on s,hake down ' t e s t s  a r e  k n o w n .  

4 .  The air-"l.i'qu'id 't,e:st 't,oop ,opera t ' ion  w'i'l-l . con t inue  t o  
be o p e r a t e d  +wi'-ith 't+h:e 'EIR'DA c ,o ' l le .c tor  a r r a y  u n t i l  ' the  con-  
v e r s i o n  t o  t h e  ,M30de'.l SE.C.-601 c.01 1  e c t o r  .ca..a "be acc.ampl i s  hed. 
Emphasis of  t , e s t in ,g  w:i"l'l .be .on t h e  e v a l u a t i o n  0.7 .changes 

'7 
t o  t h e  a i r  s i d e  ,o'f t h e  hea't .ex'c-han.g:er "tow,a.rrls 'an 'i'mprovem,en't 
i n  i t s  e f f e c t i ' v e S n e s s .  A1 s o ,  . t h e  eTTec!t oo'f ' chsnging t h e  
d e g r e e  of i n s u l a t i , o n  a r o u n d  t h e  1  i'qu'i'd 's't-0rag.e t a n k  wil  1  
be P n v e s t i g a t e d .  

5 .  The r e w r i t i n g  of ' the d r a f t s  o f  t h e  I n s t a l l a t i o n ,  Oper- 
a t i o n ,  and Maintenance Manual's w i l l  'be i n i t i a t e d .  

C .  I d e n t i f i c a t i o n  o f  Major Problems Areas o r  D i f f i c u l t i e s .  
1  The a t t a i n m e n t  o f  t h e  l e a k  t i g h t  man i fo ld  has proven 
t o  be a  major  problem. 'Tes t  coup011 e v a l u a t i o n  o f .  t h e  
s e a l a n t s  s e l e c t e d  a t  f l o w i n g  a i r  t e s t s  u p  t o  450°F 
c o n t i n u o u s  f o r  i n  exce.ss o f  6'0 hours  have been p r o m i s i n g .  
The r e s u l t s  of  t h e  comple ted  m a n i f o l d s  d u r i n g  Februa ry  
w i l l  be c r i t i c a l  r e l a t ' i ' ve  ' t o  t h e  s t a t u s  o f  t h e  o v e r a l l  
program. 

2 .  Unforeseen  s e v e r e  wea the r  d u r i n g  l a t e  December and 
J a n u a r y  has  impacted s c h e d u l e s  because  of  p l a n t  shutdowns 
and t r a v e l  between v e n d o r s .  The ti'me w i l r l  be d i f f i c u l t  
t o  r e c o v e r  due t o  t h e  a l r e a d y  t i g h t  s c h e d u l e  f o r e c a s t  
i n  November, 1977.  
D .  Data S u b m i t t a l s  

Refe rence  De.scri p t i o n  

Proposed V e r i f i c a t i o n  and T e s t  Prod.  Change 
Revised  Base1 i n e  Drawings 
Oc tober  S t a t u s  Repor t  
Four th  Q u a r t e r l y  S t a t u s  Repor t  
I s t ,  2 n d  and 3rd Revised Q u a r t e r l y  R e p o r t s  
P r o g r e s s  a s  of  9130177 
November S t a t u s  Repor t  
C O Y \ - e l a t i o n  Between D e t a i l e d  S c h e d u l e  & Budget 
I n t e r i m  New Technology Repor t  
Qual .  T e s t  & Anal.  Report-IPC 2 .6  
Q u a l i t y  Assurance  Plan  
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