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1.0 INTRODUtXION 

1.1 O b i e c t i v e  

The o b j e c t i v e  of t h e  P a n e l ' s  review of t h e  Apollo Soyuz Test 

P r o j e c t  i s  t o  examine t h e  management systems,  hardware,  and oper -  

a t i o n a l  a s p e c t s  of t h e  Apollo mis s ion  a f f e c t i n g  t h e  s a f e t y  of t h e  

a s t r o n a u t s ,  and provide  NASA our  o b s e r v a t i o n s ,  conc lus ions  and 

recommendations. The miss ion  inc ludes  j o i n t  o p e r a t i o n s  w i t h  Soyuz 

du r ing  t h e  rendezvous,  docking,  docked, and s e p a r a t i o n  phases .  

1 . 2  Pane l  A c t i v i t i e s  

The Pane l  does i t s  f a c t - f i n d i n g  through d e t a i l e d  d i s c u s s i o n s  

w i t h  NASA and c o n t r a c t o r  personnel  knowledgeable i n  t h e  t e c h n i c a l  

and management a r e a s  cons idered  s i g n i f i c a n t  f o r  crew s a f e t y .  For  

i n s t a n c e ,  t h e  Pane l  v i s i t e d  bo th  t h e  s p a c e c r a f t  c o n t r a c t o r  and t h e  

c o n t r a c t o r  f o r  t h e  f i r s t  s t a g e  of  t h e  launch v e h i c l e  a s  w e l l  as NASA 

s i t e s  r e s p o n s i b l e  f o r  program management. In  t h e  c a s e  of Soyuz, t h e  

Pane l  t a l k e d  w i t h  NASA pe r sonne l  who a r e  working most c l o s e l y  w i t h  

t h e  S o v i e t s .  

The f a c t - f i n d i n g  a c t i v i t i e s  covered t h e  fo l lowing  a r e a s  s i g -  

n i f i c a n t  f o r  crew s a f e t y :  

( a )  NASA and c o n t r a c t o r  management systems f o r  Apol lo /Sa turn  

and new e lements .  

(b) The b a s i s  f o r  conf idence  i n  t h e  Soyuz management approach 

and i n  j o i n t  t e s t i n g  of Apollo/Soyuz hardware.  
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(c )  Miss ion  o p e r a t i o n s '  p l ann ing  and crew t r a i n i n g .  

(d)  Hazard a n a l y s i s  and cont ingency  p l ann ing .  

The a b b r e v i a t e d  agendas f o r  t h e s e  f a c t - f i n d i n g  a c t i v i t i e s  a r e  

provided  i n  Attachment 1. 

The Pane l  a l s o  has  had a v a i l a b l e  t o  them j o i n t  documentat ion 

p e r t i n e n t  t o  t h e s e  areas. They have examined, where p o s s i b l e ,  ASTP 

hardware mock-ups and tes t  f a c i l i t i e s .  

I n  a d d i t i o n  t o  t h e  normal o n - s i t e  a c t i v i t i e s ,  t h e  Pane l  was 

r e p r e s e n t e d  by a member, D r .  Cha r l e s  D.  Ha r r ing ton ,  a t  t h e  f i n a l  

c o m p a t i b i l i t y  tests on t h e  Apol lo  and Soyuz f l i g h t  docking sys tems.  

These t e s t s  were he ld  a t  t h e  S o v i e t  Academy of Sc iences  i n  Moscow. 

D r .  H a r r i n g t o n ' s  o b s e r v a t i o n s  a r e  provided  i n  Attachment 2. 

2.0 0 BS ERVAT IONS 

2 .1  Apollo 

2 . 1 . 1  Management 

The management systems a re  e s s e n t i a l l y  those  developed d u r i n g  

t h e  des ign  and p roduc t ion  of t h e  s u c c e s s f u l  Apo l lo ,  Skylab and 

S a t u r n  v e h i c l e s  a s  w e l l  a s  Apollo and Skylab  mis s ion  o p e r a t i o n s .  

Adap ta t ion  of  t h e s e  management systems t o  t h e  reduced s i z e  and 

b i - n a t i o n a l  a s p e c t s  of t h e  Apol lo  Soyuz j o i n t  mi s s ion  appea r s  t o  

have been accomplished competent ly .  NASA and c o n t r a c t o r  pe r sonne l  

b r i n g  t o  t h i s  program a v e r y  h igh  l e v e l  of expe r i ence .  

n u i t y  of key pe r sonne l  a t  a l l  program l e v e l s  and t h e i r  d e d i c a t i o n  

T h i s  c o n t i -  
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to a c h i e v i n g  s a f e  and s u c c e s s f u l  mi s s ions  i s  encouraging .  

2 . 1 . 2  Basic Apollo Hardware 

The Command and S e r v i c e  Modules, S a t u r n  launch  v e h i c l e s ,  and 

ground suppor t  equipment a re  a l l  proven hardware from t h e  success -  

f u l  Apol lo  and Skylab  series of  mis s ions .  Necessary m o d i f i c a t i o n s  

t o  accommodate exper iments  and j o i n t  mi s s ion  requi rements  have been 

s u b j e c t e d  t o  d e t a i l e d  s a f e t y  a s ses smen t s  and t h e  hardware q u a l i f i e d  

i n  t h e  s a m e  manner as  used on t h e  Skylab  v e h i c l e s .  

a t t e n t i o n  i s  be ing  g iven  t o  t h e  a g e - l i f e  e f f e c t s  and t o  t h e  s t o r a g e  

and a c t i v a t i o n  requi rements  o f  t h i s  hardware.  I n  summary, t h e  

q u a l i t y  of t h e  p r i m e  s p a c e c r a f t  (Command and S e r v i c e  Module 111) and 

o f  t h e  backup s p a c e c r a f t  (CSM 119) appea r s  t o  have been main ta ined .  

The q u a l i t y  o f  t h e  launch  v e h i c l e  hardware and ground suppor t  equip-  

ment appea r s  t o  be  a t  l eas t  e q u i v a l e n t  t o  p rev ious  sys tems.  

2.1.3 New Hardware 

Appropr i a t e  

The p r i n c i p a l  new f l i g h t  systems a r e  t h e  Docking Module and t h e  

Docking System. The des ign  approach f o r  t h e  Docking Module a p p l i e d  

s a f e t y  margins  s i g n i f i c a n t l y  g r e a t e r  than  those  used i n  p r i o r  manned 

v e h i c l e s .  The s t r u c t u r e  of  t h e  Docking Module i s  c o n s t r u c t e d  of 

518 i n c h  aluminum p l a t e ,  which posses ses  i n h e r e n t  s t r e n g t h  cons ide r -  

a b l y  g r e a t e r  than  t h a t  r e q u i r e d  t o  m e e t  any known miss ion  l o a d s .  

The envi ronmenta l  c o n t r o l  system h igh  p r e s s u r e  gas  v e s s e l s  a r e  

des igned  w i t h  a s a f e t y  f a c t o r  of 4 .  Q u a l i f i c a t i o n  of t h e  Docking 

Module hardware w a s  made by a n a l y s i s  and p h y s i c a l  t e s t i n g ,  which 
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prov ides  a b a s i s  f o r  conf idence  i n  t h e  f l i g h t  systems meet ing  mis s ion  

r equ i r emen t s .  

The Docking System i s  des igned  p r i m a r i l y  f o r  s t i f f n e s s  r e q u i r e -  

ments ,  where i t  i s  d e s i r a b l e  t o  minimize s t r u c t u r a l  d e f l e c t i o n s  and 

s t r e n g t h  becomes a secondary f a c t o r .  Because t h e  Docking System i s  

t h e  d i r e c t  i n t e r f a c e  w i t h  t h e  Soyuz s p a c e c r a f t ,  i t  has  been ana lyzed  

and t e s t e d  independent ly  and i n  j o i n t  tes ts  w i t h  t h e  Soyuz s p a c e c r a f t ' s  

docking  system. I n  view of t h e  P a n e l ' s  s p e c i f i c  i n t e r e s t  i n  t h e  

USA/USSR i n t e r f a c i n g  hardware,  a Pane l  member observed a p o r t i o n  of  

t h e  j o i n t  American-Soviet  c o m p a t i b i l i t y  t e s t i n g  of t h e  docking 

sys tems.  These tes ts  took  p l a c e  a t  t h e  S o v i e t  Academy of  Sc ience  i n  

Moscow i n  mid-November 1974. T h i s  a l s o  provided f u r t h e r  i n s i g h t  i n t o  

t h e  Soyuz hardware,  j o i n t  working r e l a t i o n s  between t e c h n i c a l  and 

management p e r s o n n e l ,  and t h e  j o i n t  t e s t i n g  program. The Pane l  

examined t h e  t e s t  program and i t s  r e s u l t s  t o  a s s u r e  t h a t  t h e  q u a l i -  

f i c a t i o n  t e s t i n g  w a s  adequa te  and t h a t  no r e s i d u a l  s a f e t y  problems 

f o r  t h e  f l i g h t  pe r sonne l  could  be  i d e n t i f i e d .  Of t h e  many key sys tem 

components, t h e  docking sys tem sea l s ,  l ock ing  l a t c h e s ,  and a l ignment  

p i n s  and s o c k e t s  were o f  p a r t i c u l a r  i n t e r e s t .  Development tes ts  and 

q u a l i f i c a t i o n  t es t s  have been conducted on t h e s e  i t e m s  t o  a s s u r e  

p rope r  o p e r a t i o n  w i t h i n  t h e  j o i n t  phases  of  t h e  mis s ion .  All known 

problems have been r e s o l v e d .  

The communication system f o r  t h e  Apol lo  s p a c e c r a f t  has  two 

s i g n i f i c a n t l y  new f a c e t s :  t h e  u s e  of  t h e  ATS-6 s a t e l l i t e  r e l a y  
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sys tem and t h e  Apol lo  Soyuz i n t e r - s p a c e c r a f t  system. These systems 

have been t e s t e d  b o t h  from t h e  NASA s i d e  and as a p a r t  o f  j o i n t  

c o m p a t i b i l i t y  tes ts .  R e s u l t s  of  t h e s e  tests confirmed t h e  a c c e p t -  

a b i l i t y  o f  t h e  systems.  A d d i t i o n a l  communication tests w i l l  be 

conducted p r i o r  t o  t h e  F l i g h t  Readiness  Review w i t h  f l i g h t  equipment 

i n  t h e  f l i g h t  v e h i c l e s .  A c a b l e  communication system i s  hooked-up 

d u r i n g  t h e  docked phase ,  p rov id ing  hard  l i n e  v o i c e  and v ideo  from 

t h e  h o s t  s p a c e c r a f t  back t o  t h e  v i s i t o r ' s  s p a c e c r a f t .  Tes ts  and 

a n a l y s i s  i n d i c a t e  p rope r  o p e r a t i o n  of t h e  communication systems 

d u r i n g  t h e  j o i n t  mi s s ion .  

2.1.4 Miss ion  Design 

The Apol lo  p o r t i o n  of  t h e  j o i n t  mi s s ion ,  from l i f t - o f f  t o  

splashdown, fo l lows  t h e  p a t t e r n  o f  p r i o r  e a r t h  o r b i t a l  Apol lo  and 

Skylab  f l i g h t s .  The Pane l  has  n o t  i d e n t i f i e d  any new hazards  t o  

t h e  crew i n  t h e  Apollo/Soyuz f l i g h t  sys tems.  

2 . 2  soyuz 

2 . 2 . 1  Soyuz Management 

We d i s c u s s e d  a t  l e n g t h  w i t h  t h e  NASA Working Group Chairmen 

t h o s e  i n f e r e n c e s  t h a t  they  drew abou t  t h e  S o v i e t  management sys tem 

based on t h e i r  knowledge o f  a v a i l a b l e  Soyuz t e c h n i c a l  i n fo rma t ion .  

They c i t e d ,  f o r  example,  t h a t  t h e  d e s c r i p t i o n  of  t h e  Soyuz manufac- 

t u r i n g ,  tes t  and checkout  f low i n  t h e i r  S a f e t y  Assessment Report  20206 

is s imilar  t o  NASA's. NASA's Working Group Chairmen had found no 
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management s i t u a t i o n s  which would compromise NASA's a b i l i t y  t o  

p rov ide  f o r  crew s a f e t y  d u r i n g  t h e  j o i n t  phase of t h e  mis s ion ,  

be  c o n s e r v a t i v e ,  s i n c e  w e  d i d  n o t  have f i r s t  hand d a t a ,  t h e  Pane l  

i n  i t s  d i s c u s s i o n s  w i t h  o u r  ASTP managers p l aced  p a r t i c u l a r  emphasis 

upon NASA's knowledge o f  t h e  Soyuz f l i g h t  systems and on t h e  mis s ion  

and cont ingency  p l ann ing  t h a t  would f u r t h e r  suppor t  crew s a f e t y .  

Our o b s e r v a t i o n s  i n  t h e s e  areas are found i n  t h o s e  s e c t i o n s  t h a t  

fo l low.  

2 . 2 . 2  Hardware 

To 

The Soyuz d e s i g n  be ing  used i n  t h e  Apollo Soyuz T e s t  P r o j e c t  

has  a long  tes t  h i s t o r y .  It appea r s  s u i t a b l e  t o  t h e  j o i n t  mi s s ion  

requi rements .  The Panel  examined a v a i l a b l e  in fo rma t ion  which i t  

f e l t  could  be  a p p l i c a b l e  t o  t h e  s a f e t y  of t he  a s t r o n a u t s .  S ince  

t h e  b a s i c  v e h i c l e  was des igned  f o r  unmanned as w e l l  as  manned 

f l i g h t s ,  t h e  Soyuz d e s i g n  phi losophy has  minimized t h e  r o l e  of  t h e  

crew. Most systems on t h e  Soyuz s p a c e c r a f t  f o r  t h e  ASTP f l i g h t  a re  

e i t h e r  au tomat i c  o r  semi-automatic .  Soyuz hardware appea r s  t o  be 

compara t ive ly  s imple .  J o i n t  tests demonstrated t h e  f u n c t i o n a l  

c o m p a t i b i l i t y  of  rhe  Soyuz docking system and i t s  a b i l i t y  t o  meet 

o v e r a l l  j o i n t  mi s s ion  requi rements .  I n  a d d i t i o n  t o  t h e  docking 

system, t h e  Soyuz has  t h e  fo l lowing  new and mod f i e d  hardware: 

r ang ing  and communication sys tem f o r  rendezvous Apol lo  r a d i o  

communication system; e x t e r n a l  l i g h t  sys tem and docking  t a r g e t  

6 



assembly;  c a b l e  communications;  and modi f ied  thermal  c o n t r o l ,  l i f e  

s u p p o r t  and i n t e r n a l  s t r u c t u r a l  components. 

From t h e  in fo rma t ion  given t h e  Pane l  i t  appea r s  t h a t  t h e  Soyuz 

systems a re  be ing  q u a l i f i e d  f o r  f l i g h t  th rough a ground and f l i g h t  

t es t  program combined w i t h  a n a l y s e s  s i m i l a r  to  t h e  v e r i f i c a t i o n  

program used by t h e  USA on t h e i r  ASTP hardware.  The Pane l  examined 

sys tem v e r i f i c a t i o n  work such  as: communication c o m p a t i b i l i t y  tests; 

envi ronmenta l  c o n t r o l  sys tem and l i f e  suppor t  sys tem tests;  docking 

sys tem t e s t s ;  guidance and c o n t r o l  sys tem tes ts ;  a v a i l a b l e  f l i g h t  

r e c o r d s ;  S o v i e t  a n a l y s e s  a p p l i c a b l e  t o  systems of  i n t e r e s t ;  and 

t h e  r e p o r t  from our  Pane l  member on h i s  o b s e r v a t i o n s  of  j o i n t  

docking  system t e s t s  conducted i n  Moscow. The hardware appea r s  t o  

be  meet ing  t e s t  o b j e c t i v e s  and f u r t h e r  a p p r a i s a l s  o f  hardware w i l l  

be  made d u r i n g  program reviews  cu lmina t ing  i n  t h e  F l i g h t  Readiness  

Review . 
2 . 2 . 3  Miss ion  Design 

S o v i e t  mi s s ion  d e s i g n ,  a s  observed from t h e i r  performance,  

demonst ra tes  t h a t  i n  t h e  even t  of  a n  onboard problem they  tend  t o  

t e r m i n a t e  t h e  mis s ion  r a t h e r  t han  t a k e  t h e  r i s k  of  c o n t i n u i n g  t h e  

f l i g h t .  T h i s  i n d i c a t e s  t h e i r  i n t e r e s t  i n  crew s a f e t y .  From 

t h e  s t a n d p o i n t  of  crew s a f e t y  t h i s  mode of m i s s i o n  o p e r a t i o n  i s  

compa t ib l e  w i t h  NASA's cont ingency  p l ann ing  f o  t h i s  mi s s ion .  
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2 , 3  J o i n t  Apollo/Soyuz 

2.3.1 Workinp Groups 

The j o i n t  a s p e c t s  of t h e  ASTP a r e  exempl i f i ed  by t h e  j o i n t  

T h i s  arrangement  i s  new t o  bo th  s i d e s  USAhSSR working groups.  

and i s  a p r i n c i p a l  e lement  i n  t h e  management of t h i s  mi s s ion .  

These f i v e  groups b r i n g  e n g i n e e r s ,  mi s s ion  o p e r a t i o n s  pe r sonne l  

and system s a f e t y  pe r sonne l  i n t o  d i s c u s s i o n s  w i t h  t h e i r  c o u n t e r -  

p a r t s .  The working groups are d i v i d e d  acco rd ing  t o  t h e  fo l lowing  

r e s p o n s i b i l i t i e s :  

(a )  Miss ion  Opera t ions  and T r a i n i n g  

(b) Guidance, C o n t r o l  and Docking Aids 

(c)  Mechanical  Design 

(d) Communications and Tracking  

(e )  L i f e  Support  and C r e w  T r a n s f e r  

These working groups conduct  an  ave rage  o f  t h r e e  t o  f o u r  meet ings  

a y e a r  i n  a d d i t i o n  t o  c o n t i n u i n g  exchanges of i n fo rma t ion  c a r r i e d  

o u t  th rough o t h e r  communication channe l s .  Systems and o p e r a t i o n s  

t h a t  a re  involved  i n  t h e  j o i n t  phases  of t h e  mis s ion  have been 

e x t e n s i v e l y  d i s c u s s e d  by t h e s e  groups.  The USA pe r sonne l  have had 

every  o p p o r t u n i t y  t o  a s k  p e r t i n e n t  q u e s t i o n s  of t h e i r  S o v i e t  coun te r -  

p a r t s .  The in fo rma t ion  a p p e a r s  s u f f i c i e n t  f o r  NASA t e c h n i c a l  

pe r sonne l  and managers t o  make d e c i s i o n s  concern ing  a s t r o n a u t  s a f e t y .  

The Pane l  f e e l s  t h a t  t h e s e  working groups are e f f e c t i v e .  
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2 . 3 . 2  Miss ion  Des ign  

The mis s ion  d e s i g n  f o r  t h e  j o i n t  phases  of t h e  p r o j e c t  minimize 

t h e  p o s s i b l e  impact of Soyuz a c t i o n s  on USA s p a c e c r a f t  and crew. 

T y p i c a l  of t h o s e  items t h a t  minimize Soyuz impact on Apollo a r e :  

(a )  The Soyuz v e h i c l e  i s  p a s s i v e  d u r i n g  most of t h e  

j o i n t  o p e r a t i o n s .  

(b) Apol lo  Command and S e r v i c e  Modules have s u f f i c i e n t  

p r o p u l s i v e  power t o  o v e r r i d e  o r  t ake -ove r  t h e  a t t i t u d e  and d i r e c t i o n  

of t h e  combined v e h i c l e s .  

(c) Launch of t h e  USA s p a c e c r a f t  i s  p r e d i c a t e d  upon t h e  

s u c c e s s f u l  o r b i t i n g  of a f u l l y  f u n c t i o n i n g  S o v i e t  Soyuz v e h i c l e .  

I n  a d d i t i o n ,  t h e  c o n t r o l  c e n t e r s  are i n  e x t e n s i v e  communication w i t h  

each  o t h e r  and w i t h  t h e  s p a c e c r a f t .  

NASA i s  c o n t i n u i n g  i t s  s y s t e m a t i c  rev iew of Apol lo  and Soyuz 

systems f o r  p o t e n t i a l  hazards .  

used i n  cont ingency  p l ann ing .  

The r e s u l t s  of t h i s  review w i l l  be 

3.0 CONCLUSIONS 

3 . 1  The Pane l  sees no i n c r e a s e  i n  hazards  d u r i n g  t h e  Apol lo  phase  

ove r  p r i o r  e a r t h  o r b i t a l  mi s s ions .  

3 .2  

s a f e t y  must be  based upon: 

During t h e  j o i n t  phases  of t h e  mis s ion  conf idence  i n  crew 

3 .2 .1  T e s t  expe r i ence  f o r  Soyuz systems involved  i n  t h e  j o i n t  

phase .  
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3.2.2 Thorough cont ingency  a n a l y s i s  and p l ann ing .  

3.2.3 Miss ion  d e s i g n  t h a t  minimizes  t h e  impact of t h e  hardware 

and o p e r a t i o n a l  procedures  of one s p a c e c r a f t  on t h e  o t h e r .  

Thus, t h e  Pane l  concludes  t h a t  conf idence  i n  crew s a f e t y  f o r  

t h e  j o i n t  phases  i s  e s s e n t i a l l y  e q u a l  t o  t h a t  f o r  p r i o r  manned 

e a r t h  o r b i t a l  f l i g h t s .  

4.0 RECOMMENDATIONS 

The Pane l  recommends t h a t  t h e  fo l lowing  t o p i c s  should  be  among 

t h o s e  inc luded  i n  t h e  A d m i n i s t r a t o r ' s  own rev iews .  

4 . 1  

4 . 2  Assurance a g a i n s t  e l e c t r o m a g n e t i c  i n t e r f e r e n c e ,  i n  t h e  absence  

of fu l ly-mated  EM1 tes t  of t h e  Apollo/Soyuz system. 

4 . 3  

soyuz s p a c e c r a f t .  

4 . 4  Contingency p l ann ing ,  i n c l u d i n g :  

Docking Module r e e n t r y  and d i s p e r s i o n .  

Assurance a g a i n s t  p rema tu re  undocking o f  t h e  Apol lo  and 

4.4.1 Contingency p l a n s  f o r  loss of ground communications 

between Moscow and Houston c o n t r o l  c e n t e r s  and a l t e r n a t e  p l a n s  

f o r  do ing  w i t h o u t  ATS-6 coverage .  

4.4.2 P r o t o c o l s  t o  assure r e s p e c t i v e  l i n e s  of a u t h o r i t y ,  and 

no c o n f l i c t  of a u t h o r i t y ,  i n  t h e  event, of unforeseen  c o n t i n g e n c i e s .  

4.5 J o i n t  crew t r a i n i n g  and s i m u l a t i o n s  f o r  of f -nominal  c o n d i t i o n s .  
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ATTACHMENT 1 

PANEL ACTIVITIES ASSOCIATED WITH THE ASTP 

4/10/73 ASTP Familiarization 
Project Objectives 
USA/USSR Hardware 
Crew Transfer Guidelines 
Ground and Flight Crew Training 
Experiment Selection 
Working Groups 
Agreements with Soviets 

9/11/73  Cooperative Activities and Major Events 
Major Items of Compatibility 
Real-Time Operations 
CSM Additions and Modifications 
Docking Module Hardware and Requirements 
ASTP Experiments and Their Posture 
Project Management, Schedules and Personnel 
Project Safety Assessment Activities and Reports 

NASA Hqs. 

NASA/ J s c 

11/19-20/73 CSM Additions and Modifications for ASTP RI/Downey, CA 
Manufacturing Status(New and Modified Hardware) 
Significant problems and their resolution 
Test Program and Results to Date 
Hazard Analyses (Failure Modes and Evaluations) 
Review of Mockups and available hardware 

5/14/74 Launch Vehicle Hardware and Support 
Personnel, Organization, Experience 
Stage History and Current Open Work 
Age-Life studies, problems and solutions 
Stress Corrosion 
Stage Storage, Inspections, Controls 
Summary Assessment 

9 I10 /74 ASTP Safety Philosophy 
Safety Organization, Personnel and their Role 
Safety Assessment Reports 
Unilateral Safety Efforts 
Open Safety Issues 
Mission Level Assessments 

Chrysler at 
Michoud. LA 

NASA 1 JSC 
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(At tachmen t 1 Continued)  

10115-16/74 

11111-12174 

11115-23174 

1219-10174 

1 /7 /75  

Miss ion  P r o f i l e  
Soyuz F a m i l i a r i z a t i o n  
Soyuz F l i g h t  H i s t o r y  
USSR ASTP Program 
Cur ren t  S a f e t y  Assessment Repor ts  
Approach t o  Soyuz R e l i a b i l i t y  and Q u a l i t y  
Working Group B r i e f i n g s  cover ing:  

- a r e a s  of r e s p o n s i b l i t y  
- major  areas of  j o i n t  work 
- i n fo rma t ion  exchange 
- d e t a i l s  of hardware covered by each  group 
- t e s t  programs and t e s t  r e s u l t s  
- s a f e t y  a c t i v i t i e s  

CSM 111 and 119 
SAL and T r u s s  
Docking Module and Docking System 
Experiments 

NASA 1 J S  C 

D e t a i l e d  update  and c e r t i f i c a t i o n  of  hardware 
D e t a i l e d  d i s c u s s i o n s  w i t h  Working Group Chairman 
D e t a i l e d  d i s c u s s i o n s  w i t h  JSC S a f e t y  Pe r sonne l  
B r i e f i n g  on ASTP Design C e r t i f i c a t i o n  Review 

NASA 1 J S C 

Pane l  Observer  and P a r t i c i p a n t  i n  J o i n t  Docking Tests Russ ia  
conducted a t  t h e  S o v i e t  Academy of  Sc iences  i n  Moscow 

P r o g r e s s  Report  on S a f e t y  A c t i v i t i e s  S t .  Lou i s ,  MO 
Details of  Hazard Tree Analyses  
Report  from Panel  Member on h i s  work d u r i n g  

R e s u l t s  of Working Group No. 1 meet ings  a t  JSC 
Contingency P lann ing  

t h e  j o i n t  USA/USSR docking  tes ts  i n  Moscow 

Conclusions of  U n i l a t e r a l  System S a f e t y  Repor t s  
on Soyuz 

P r o g r e s s  Report  on Miss ion  S a f e t y  Assessment f o r  
J o i n t  Phases  

NASA/JSC 



ATTACHMENT 2 

107 12 West Court Street 
Posco, Washington 9930 1 

Charles D. Harrington 
CONS LJLTANT 

Telephone 
(509) 547-0 I 54 

Nov. 2 7 ,  1 9 7 4  

- GET?::?:'! -.- L I vas i n  t h e  IJXS f r o m  Su.nda-~, I.Tov. 17, 1974 
thro.Li;;h Friday, 1;ov. ?2, 1.974 inc1:isirre es  obscrt -cr  for 
t h e  Aerospcce Sr:f'ety Advisory ;??.acl. "lie ro r l ;  bcT~{; 
observed T:ZS the t e s t i n s  of t h e  a c t u a l  hz.rGl,;cLre of' tiis 
S o v i e t s  and the V ,  S. ~ l i t z h  i s  i n v o l v c d  i n  t h e  c?zis::ing, 
t h e  so -cz l l ed  DS 5 :1ld DS 7 o f  t h e  I!. S. ?.XI t h e  C A - 1 ,  
Cji -2  and C L - 3  of t h e  S o v i e t s .  Thc t e s t  mr:: of  this 
YIG 5 i s  te.:rine p l z c o  o v ~ r  c ~ ~ p r o s i a ~ t c 1 $  ?in e i g h t  -::eel; 
p r i e d ,  fro51 about  t h e  t h i r d  i..;:ek i n  October  t o  p . s t  the 
middle  o f  Decexber. TkLis _ n e r t i c a l a r  -; 521: of ciy o b s e r -  
v a t i o n  1;:~s c.n esl;ocicll .p i n t e r e s t i n 2  one beca,.i.::e the f i n a l  
c h a n p  of p i n  z l u  socket  i.';?.s r;!&ae ani; x o s t  of t he  f i n a l  
m E t i i : g  checks -.,e1.2 ol;in& cL.r;*ieci out. Since  En:r o f  th8 
hvo U. 2. dockln-; s y s t m s  end any of t h e  t h r a c  lTsiR clock- 
in[; s y s t e i x  mey be u s e d  i i i  ~ ! c t u z l  f'li&t, B t o t a l  o r  s ix  
comnle-te szts of n.;c?tiin.r c h c c k s  rmst  be 1--.cde. k 2 7 r o x i -  
n a t e l y  half cf t h c ? s a  w r e  cori?leter'l d i i r inz t h F s  ~ : e c k ,  
coni21 5- c a t  c d s o r e  T;, ;la t b y r e  'i; i t i o  n s re  qu i r e  d c r 1; e 1' t h  e 
changc: o u t  of g i n  znu socket .  i 'ihile I did n o t  S e t  
co_nies of t h e  t e s t  r eco rds  ( n o r  hed they  been d i ; ~ ~ L ~ ' t e 2  ..,e " 

and ap;iroT-cd b e f o x  I lt?.r"L), f r o t l  n:r oy;n o b s L r v a t i o n s  ZiId 
d i s c u s s i o n s  v;ith the t e s t  d i r e c t o r s  i t  7;:Oi.ild S O C : ~ ! ~  t h z t  all 
t e s t s  :.:ent sm0othl.y - x i t h  : 11- r e m l t s  v i t h i n  t e s t  lirnits. 

We met on Sunday:Nov. 1 7 ,  with t h r c e  of thn, IJSSR 
leaders, ixicludins  t h e  Chr5.mz.n o f  their '.:G 3, and t h r e e  
of t h e  U. S .  t 5 z - 2 ,  i n c l u r l i i 1 ~  the  i n t e r 2 r e t e r  r ror i  Rock- 
WE 11 . The s u b j e c t  disc:isserl v ; ~ , s  t h e  nev:ly d i scove red  
p o t e n t i s l  hang up  of t h e  - i l i g x i e n t  p in  2nd s o c i x t .  
coa ld  be remedied e i t h e r  by 2utt;inG i n  a s o c k e t  x i t h  8 
longer ,  more g x d u a l ,  slose, o r  b y  changinc t h e  p in  t o  
give it  a rounded head so  i t  ~ o l v . l d  n o t  h m g  u p  on t h e  ex- 
i s t i i ig  socket .  It vas Fronosed by the  U. S .  t h a t  t h e  
change be made only on t h e  IJ. S .  hc.rd:.:ere. T ia t  i s ,  t o  
chance t h e  U. S .  p i n  so  it ~ ; o l ~ . l d  xork  s n o o t h l y  i n  t h e  
USSR s o c k e t ,  enc'l t o  chziige the C. S.  socke t  so  it would 

. .  

T h i s  

, 
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i nch  t l i i ck .  It invo lves  -.my r e z  s u r x e n t s  a t  c r c h  steL3. 
I vi11 ciezcribe i t  o n l y  i n  i t s  b=.or.d f 'e?tJres. I hzve a 



DTT ?RIG TIOIT Di-irin;c; 'the t e s t s  t h e  Soviets h?.d a. team of 
t e c h n i c i c n s  on t h c  f l o o r  mci a t e s t  d i r e c t o r  2.rl.d q u e l i t y  
a s su rance  r ! ? m  z t  t h e  c o n t r o l  t a b l e ,  2s .did the TJ. S .  The 
i n t e r p r e t e r  VXLS s:i.ln:lieCi S y  Rocfn:el!.. A l l  t e s t  i n s t r o c -  
t i o n s  v e r e  Zivzr, i n  R u s s i ~ n  by  t h e  S o v i e t  t x s t  d i r e c t o r ,  
then t r a n s l a t e d  i n t o  Zn,;lish by  t h e  i n t e r p e  t e r .  S i n i l z r l y  , 
a l l  o b s z r v a t i o n s  f'rorn the  floor :':ere c2.lleG o u t ,  t r c t n s h t e d  
as recluired,  cnd re>e?.tE:d by t h e  t e s t  d i r e c t o r s ,  vrho recorded  
t h e n ,  f o l l o w i n 2  exactly .the i n c h  t h i c k  procedure  mznual 
r e f e r r e d  t o  e a r l i e r .  

ance d i s c i p l i n e  :;as ca>ieC! fro;?: u s  by  the S o v i e t s ,  and t h n t  
they a c t u a l l y  mode 112 t h e i r  r e c o r d  skcets u s i n s  o u r s  as  e 
model They had ? .p>crent ly  n o t  2 . y l i e d  t h i s  k ind  of  
d i s c i p l i n e  b e f o r e ,  b u t  n:>3ezr t o  feel t h ? t  they have lecrned 
sornethinz and t h a t  t h i s  i r ,  3. y@od pDroce,dure. 

Die i n t e r p e t e r  ( n n a t i v e  aissizn, Lon,: s i n c e  l i v i n z  
i n  the Stz- tes  o.nd 2 full t im e:?2loyee o f  2ock:;ell)  
d i d  an e x c e l l e n t  j o b ,  m d  I do n o t  b e l i e v e  %here  vias nny 
pro b leci i n  commni c 2.t i o n  . A l s o ,  t h e  key S o v i e t  people  

It i s  ri;y u n d e r s t a x l i n g  t h a t  xuch o f  t h i s  g u n l i t y  c?ssur- 
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