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INTRODUCTION 

P u b l i c  Law 90-67 a p p r o p r i a t i n g  t h e  1967-68 NASA funding inc luded  t h e  
p r o v i s i o n  t h a t  a n  Aerospace S a f e t y  Advisory Pane l  be e s t a b l i s h e d .  
It is the f u n c t i o n  of t h i s  Panel t o  a d v i s e  the  A d m i n i s t r a t o r  w i t h  
r e s p e c t  t o  t h e  adequacy o f  t h e  NASA methods used to :  

1. I d e n t i f y  and r e p o r t  haza rds  o r  p o t e n t i a l  haza rds  
2. E l imina te  o r  reduce t h e s e  haza rds  t o  a c c e p t a b l e  

3 .  Preven t  a compromise o f  s a f e t y  
4 .  C o n t r o l  d e v i a t i o n s  t o  s a f e t y  management systems,  

r i s k  l e v e l s  

hardware and p rocedures  

It i s  recognized t h a t  t h e  a c t i v a t i o n  o f  t h e  Pane l  w i l l  tend t o  s e r v e  
as  a management d i s c i p l i n e f o r  NASA i n  reviewing,  s t r e n g t h e n i n g ,  and 
c o n s o l i d a t i n g  its managemmt stru:ture and t e c h n i c a l  a c t i v i b i e s  
i n  s a f e t y .  It a l s o  must be recognized t h a t  i f  t h i s  Panel  i s  t o  be 
e f f e c t i v e  and accomplish t h e  i n t e n t  of t h e  Congress,  i t  must be an  
o b j e c t i v e ,  unbiased body. The Panel  must f u n c t i o n  i n  a n  environment 
o f  independence, a s  f r e e  as p o s s i b l e  from a l l  e x t e r n a l  i n f l u e n c e s .  
F u r t h e r ,  t h e  Panel  must develop a means of unde r s t and ing  t h e  i n -  
formation a v a i l a b l e  t o  i t ,  and a r r i v i n g  a t  r e a l i s t i c  c o n c l u s i o n s  
w i t h  r e s p e c t  t o  t h e  haza rds  i n  proposed o r  e x i s t i n g  systems,  o p e r a t i o n s ,  
and t h e  adequacy of s a f e t y  s t a n d a r d s  a s  w e l l  a s  t h e  c o n t r o l  of d e v i a t i o n s  
t o  those  s t a n d a r d s .  

S a f e t y  must be a n  i n t e g r a l  p a r t  o f  t h e  o v e r a l l  t e c h n i c a l  and manage- 
ment p r o c e s s e s  a s s o c i a t e d  w i t h  the  d e s i g n ,  development and o p e r a t i o n  
of complex ae rospace  systems.  To be e f f e c t i v e ,  t h e  s a f e t y  program 
must be t e c h n i c a l l y  a c c e p t a b l e  t o  e n g i n e e r i n g ,  r e spons ive  t o  system 
schedu les ,  s e n s i t i v e  t o  program needs,  and never  unduly r e s t r i c t i v e .  
F u r t h e r ,  i t  must be addres sed  t o  t h e  p e r s o n n e l ,  t h e  f a c i l i t i e s , a n d  
t h e  o p e r a t i o n a l  system i t s e l f .  

The NASA method of performing t h e  s a f e t y  f u n c t i o n  i s  o rgan ized  under 
t h r e e  g e n e r a l  headings a s  de f ined  i n  NASA Management I n s t r u c t i o n  
1156.14, December 7 ,  1967,  Aerospace S a f e t y  Advisory Pane l .  These 
inc lude  i n d u s t r i a l  s a f e t y ,  system s a f e t y ,  and p u b l i c  s a f e t y .  

I n d u s t r i a l  s a f e t y  f u n c t i o n s  t o  p rov ide  a s a f e  environment i n  which the  
manufactur ing,  t e s t i n g ,  and o p e r a t i o n s p e r s o n n e l  can s a f e l y  work; 
system s a f e t y  a d d r e s s e s  i t s  e f f o r t s  t o  the  i d e n t i f i c a t i o n ,  and 
e l i m i n a t i o n ,  o r  c o n t r o l ,  o f  hazards  t h a t  have been i n a d v e r t e n t l y  

, . . - . . . _. . - -  _ _  ..- ~ .. ~ I . .  - ... " .". . .. - . . . . . . . . . . . . .. - 
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designed or built into the operational system; public safety is oriented 
to the protection of personnel and property that are not related to NASA 
activities. 

This report has been organized into four sections in order to describe 
typical activities of the Panel and its supporting Technical Safety 
Staff. These sections include: 

1. Review 
2. Initial assessment and recommendations 
3 .  Panel activities 
4 .  Safety data display system 



SECTION I 
3 

THE REV I EW 

The i n i t i a l  review o f  e x i s t i n g  NASA s a f e t y  o r g a n i z a t i o n s  ,and t h e i r  
r e s p e c t i v e  f u n c t i o n s ,  s e r v e s  t w o  purposes:  I t  p rov ides  in fo rma t ion  
r e q u i r e d  t o  make t h e  i n i t i a l  a s s e s s s e n t ,  an:i i t  f a m i l i a r i z e s  
Panel  members w i t h  s a f e t y  a c t i v i t i e s  p r e s e n t l y  performed a t  a l l  
o p e r a t i n g  and management l e v e l s .  

Th i s  i n i t i a l  review should be accomplished i n  t h r e e  inc remen t s ,  
beginning w i t h  t h e  O f f i c e  o f  Manned Space F l i g h t ,  s i n c e  t h i s  NASA 
element i s  r e s p o n s i b l e  f o r  t h e  man-rated systems. Review of t h e  
OART and OSSA o r g a n i z a t i o n s  should fo l low immediately t h e r e a f t e r .  
The a t t e n t i o n  of t h e  Panel  should be addres sed  to :  

1. 
2 .  
3 .  
4 .  
5 .  

0rgar:iza t i o n  
PlanniRg 
Contro 1 
hazard i d e n t i f i c a t i o n  and c o r r e c t i o n  
S a f e t y  r e p o r t i n g  systems 

P r i o r  t o  beginning t h e  review,  t h e  Pane l  m u s t  develop s a t i s f a c t o r y  
methods f o r  r e c o r d i n g  t h e  r e q u i r e d  in fo rma t ion .  Many t echn iques  are  
a v a i l a b l e ,  such as check l i s t s ,  o r  n a r r a t i v e  d e s c r i p t i o n s .  Each 
t echn ique  has  i t s  unique advantages and d i sadvan tages .  

The O r g a n i z a t i o n  

The review of e a c h  management . - leve l  s a f e t y  o r g a n i z a t i o n  should 
p rov ide  answers t o  t h e  fo l lowing  q u e s t  i o n s  : 

1. 
2. 
3 .  
4 .  
5. 
6. 
7 .  
8. 
9 .  

10. 
11. 

1 2 .  

What are  t h e  o b j e c t i v e s  of t h e  o r g a n i z a t i o n ?  
Have adequate  r e s o u r c e s  been provided? 
W i l l  t h e  p r e s e n t  o r g a n i z a t i o n  ach ieve  t h e  o b j e c t i v e s ?  
Is t h e r e  a p rope r  d i v i s i o n  of work? 
Is a u t h o r i t y  c l e a r l y  de f ined?  
Is r e s p o n s i b i l i t y  f ixed?  
I s  s u p e r v i s i o n  provided a t  a l l  l e v e l s ?  
Is  t h e  e f f o r t  balanced and coord ina ted?  
Is t h e  o r g a n i z a t i o n  f l e x i b l e ?  
Is the  o r g a n i z a t i o n  g e n e r a t i n g  c o n f l i c t i n g  d e c i s i o n s ?  
Does t h e  o r g a n i z a t i o n  p rov ide  adequate  r e p o r t s  i n  response 
t o  d i r e c t i v e s ?  
Is t h e  s a f e t y  o r g a n i z a t i o n  adequa te ly  s t a f f e d  w i t h  q u a l i f i e d  
pe r sonne l  t o  meet t h e  o b j e c t i v e s ?  
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S a f e t y  P lanning  

The review of t h e  s a f e t y  p lanning  a c t i v i t i e s  should provide  answers 
t o  t h e  fo l lowing  q u e s t i o n s :  

1. Does t h e  p l an  d e s c r i b e  s a f e t y  program g o a l s ?  
2.  Does t h e  p l a n  d e f i n e  s p e c i f i c  s a f e t y  t a s k s  o r  program 

3 .  Where a r e  t h e  s a f e t y  t a s k s  t o  be accomplished? 
4 .  When w i l l  t h e  t a s k s  be completed ( schedule  of t a s k s  keyed 

5. Who w i l l  implement t h e  p l a n  and who w i l l  accomplish t h e  

6 .  How w i l l  t h e  t a s k s  be accomplished (method)? 
7. How w i l l  t h e  a c t i v i t i e s  performed be r epor t ed?  
8. 

e 1 emen t s ? 

t o  t h e  major program m i l e s t o n e s ) ?  

t a s k s ?  

How does t h e  p l a n  from each  a r e a  and management-level suppor t  
t h e  o t h e r  p l a n s  f o r  accomplishment of t h e  o v e r a l l  program 
g o a l s ?  

S a f e t y  Con t ro l s  

The review of t h e  c o n t r o l s  f a l l s  i n t o  t h e  a r e a s  of s a f e t y  s t anda rds  
and c r i t e r i a ,  conformance wi th  o r  d e v i a t i o n s  from c o n t r o l s ,  and 
c o r r e c t i o n  of d e v i a t i o n s .  Regarding c o n t r o l s ,  t h e  Panel  should 
determine whether:  

1 .  S a f e t y  s t anda rds  and c r i t e r i a  have been e s t a b l i s h e d  and 
documented 

2. Standards  have been uniformly app l i ed  
3 .  Standards  inc lude  adequate  s a f e t y  requirements  
4 .  Management has  a method of e v a l u a t i n g  conformance 
5. Dev ia t ions  have been au tho r i zed  
6. Unauthorized d e v i a t i o n s  have been c o r r e c t e d  

Hazard I d e n t i f i c a t i o n  

The i d e n t i f i c a t i o n  of hazards  encompasses both  s u r v e i l l a n c e  and monitor-  
i n g ,  a s  we l l  a s  s a f e t y  a n a l y s e s .  

S u r v e i l l a n c e  and monitor ing normally c o n s i s t  of an  o n - s i t e  review 
of t h e  manufactur ing,  t e s t i n g ,  hand l ing ,  s t o r a g e ,  t r a n s p o r t a t i o n ,  
and o p e r a t i o n  f a c i l i t i e s ,  a s  we l l  a s  de t e rmina t ion  of conformance w i t h  
s a f e t y  s t anda rds  and requi rements .  
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S a f e t y  a n a l y s i s  i s  a d e t a i l e d  s t u d y  of t he  des ign  and hardware 
performed on a t o t a l  system b a s i s .  It i s  t h i s  a n a l y s i s  which 
serves as  t h e  fundamental system s a f e t y  b a s e l i n e  a g a i n s t  which 
hardware changes,  procedure changes and the  pe r sonne l  i n f l u e n c e s  
can  be measured t o  demonstrate  an  improvement o r  l o s s  i n  t o t a l  
s a f e t y .  

A review o f  t h e  t e c h n i c a l  s a f e t y  a c t i v i t y  a t  a l l  l e v e l s  should 
determine t h a t  : 

1. 

2. 
3 .  

4 .  

5. 
6. 
7 .  

8. 
9. 

S a f e t y  s u r v e i l l a n c e  and monitor ing i s  provided f o r  
a l l  NASA a c t i v i t i e s  
R e s u l t s  o f  t h e s e  e f f o r t s  a r e  r e p o r t e d  t o  management 
Management responds t o  t h e  hazard r e p o r t s  i n  an  a p p r o p r i a t e  
manner 
Methods have been developed and imposed f o r  s a f e t y  a n a l y s e s  
t o  be performed 
A n a l y t i c a l  method used i s  adequate  
E f f o r t  i s  c o n s i s t e n t  among t h e  v a r i o u s  programs 
Hazards i d e n t i f i e d  by s a f e t y  a n a l y s i s  are  r e p o r t e d  i n  a 
s u i t a b l e  medium 
C o r r e c t i v e  a c t i o n  recommendations i n f l u e n c e  t h e  d e s i g n  
Closed-loop hazard i d e n t i f i c a t i o n  and c o r r e c t i v e  a c t i o n  
systems a r e  used 

I n t e r f a c e s  w i t h  S a f e t y  Re la t ed  D i s c i o l i n e s  

The t e c h n i c a l  s a f e t y  e f f o r t  i s  c l o s e l y  r e l a t e d  t o ,  and t o  a l a r g e  
e x t e n t  dependent upon, t h e  normal f u n c t i o n a l  a c t i v i t i e s  of t h e  q u a l i t y ,  
r e l i a b i l i t y ,  c o n f i g u r a t i o n  management, human e n g i n e e r i n g ,  m a i n t a i n a b i l i t y ,  
and system e n g i n e e r i n g  o r g a n i z a t i o n s .  Accordingly,  a s t r o n g  working 
r e l a t i o n s h i p  between t h e  s a f e t y  o r g a n i z a t i o n  and t h e s e  d i s c i p l i n e s  i s  
p r e r e q u i s i t e  t o  an  e f f e c t i v e  s a f e t y  program, 

The i n i t i a l  s a f e t y  review should p rov ide  answers t o  t h e  f o l l o w i n g  
q u e s t i o n s  a s  a v e r i f i c a t i o n  t h a t  t h e s e  i n t e r f a c e s  have been e s t a b l i s h e d :  

C o n f i e u r a t i o n  Manaeement 

1. Has a s a f e t y - c o n f i g u r a t i o n  management f u n c t i o n a l  i n t e r f a c e  
been e s t a b l i s h e d ?  

2 .  What system e x i s t s  t o  n o t i f y  t h e  s a f e t y  o r g a n i z a t i o n  t h a t  
a change i s  b e i n g  i n i t i a t e d ?  

3 .  Have c r i t e r i a  been developed a s  a b a s i s  f o r  t h e  des igna -  
t i o n  of a s a f e t y  change as  such? 

4 .  Is s a f e t y  approval  r e q u i r e d  on changes which impact 
s a f e t y ,  p r i o r  t o  C o n t r a c t  Change Board approva l?  

.. 
~ " .  ' .___._...C.__.._ , , . . . . - . . .. "-I . .- . - -  . -  - 
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5. How does the safety organization take exception to 
Contract: Change Board action? 

6 .  To what level does the safety organization participate 
in drawing procedure-to-hardware validations and decisions? 

HUMAN ENGINEERING 

1. Has a safety-human engineering functional interface 
been established? 

2. What data are exchanged and how are they verified? 

3 .  How does the safety organization influence human engineer- 
ing considerations? 

4 .  How does information feedback to t he  safety organization? 

5. How does human engineering participate in personnel certi- 
fication activities? 

MAINTAINABILITY 

1. 

2. 

3 .  

4 .  

QUAL1 TY 

1. 

2. 

3 .  

4 .  

5. 

Has a safety-maintainability functional interface been 
established? 

How does safety influence the preparation of maintenance 
concepts, procedures, and analyses? 

How does information feed back to the safety organization? 

Are repair time calculations provided to the safety organ- 
ization for use in performing the safety analyses? 

Has a safety-quality functional interface been established? 

How does quality verify and report on nonconformance of the 
hardware with the safety requirement in the released 
drawings ? 

How do safety and quality work together to witness the 
qualification and acceptance testing of critical hardware? 

How do quality and safety participate in the analysis of 
failed components? 

How does safety obtain closeout: verification of 
Unsatisfactory Condition Reports and failure analyses? 
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R n I A B I L  I TY 

1. Has a safety-reliability functional interface been established? 

2. How are reliability analyses (failure mode and effects analyses, 
and criticality analyses) provided to the safety organization? 

3 .  Are mean time between failure (MTBF) calculations made avail- 
able to the safety organization for use in performing the 
safety analyses? 

4 .  Is operational data used to verify and adjust MTBF calculations? 

5. How are safety analyses provided to the reliability organization 
to show the application made of the reliability analyses and data? 

SYSTEMS ENGINEERING 

1. Has a safety-system engineering functional interface been 
established? 

2. How does safety participate in design reviews? (Preliminary Design 
Reviews, Critical Design Reviews, etc.) 

3 .  How do safety recommendations influence the system engineering 
effort? 

4 .  How does safety participate in mission planning and operational 
decisions such as go - no go decisions? 

5. How does safety participate in postoperational studies and 
ana 1 y s e s ? 
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SECTION I i  

THE INTERNAL ASSESSMENT AND RECOMMENDATIONS 

Assessments should be undertaken w i t h  c a u t i o n ,  Each 
f a c t  uncovered should be eva lua ted  both  s i n g l y  and i n  c o n t e x t  w i th  
o t h e r  f a c t s .  An o b j e c t i v e  de t e rmina t ion  must then  be made as t o  
whether  each t a s k  a c t u a l l y  enhances s a f e t y .  

While t h i s  r e p o r t  c o n t a i n s  recommended methods and techniques  
f o r  performing a s a f e t y  assessment ,  mature judgement i s  a v i t a l  
i n g r e d i e n t  f o r  a s u c c e s s f u l  e v a l u a t i o n .  Furthermore,  i t  must be 
recognized d u r i n g  t h e  assessment  and e v a l u a t i o n  t h a t  t h e  s a f e t y  
program should be t r u l y  dynamic i n  n a t u r e  and respons ive  t o  t h e  
s e p a r a t e  needs of  each NASA system, as w e l l  as t h e  unique o p e r a t i o n s  
performed a t  v a r i o u s  NASA f i e l d  c e n t e r s .  The e f f e c t i v e n e s s  of t h e  
s a f e t y  e f f o r t  should be measured i n  terms of  system impact,  such 
as hazards  i d e n t i f i e d  and c o r r e c t e d ,  r a t h e r  than  q u a n t i t i e s  of 
documentation prepared  and d i s t r i b u t e d ,  

Sa fe ty  d a t a  and a n a l y s e s  developed f o r  one system should be made 
a v a i l a b l e  t o  a l l  o t h e r  NASA o r g a n i z a t i o n s  f o r  maximum u t i l i z a t i o n  
on o t h e r  systems.  The s a f e t y  program m u s t  
be pos tu red  t o  suppor t  sound eng inee r ing  d e c i s i o n s  i n  t h e  a r e a  of 
s a f e t y ,  and thus  o b v i a t e  i n t u i t i v e  d e c i s i o n s .  

Having developed t h e  in fo rma t ion  p r e v i o u s l y  desc r ibed ,  t h e  Panel  should 
be prepared  t o  perform t h e  assessment .  

A m a t r i x  e x i s t s  which d e s c r i b e s  t h e  optimum s a f e t y  
program t e c h n i c a l l y  o r i e n t e d  t o  f i n d i n g  hazards  by u s e  of t h e  
l a t e s t  s a f e t y  a n a l y s i s  techniques  and c o r r e c t i n g  them be fo re  they 
become a c c i d e n t s .  This m a t r i x ,  shown i n  F igure  1, i d e n t i f i e s  t h e  
s a f e t y  a c t i v i t i e s  t h a t  should be performed a t  t h e  v a r i o u s  NASA 
l e v e l s  and c o n t r a c t o r  a c t i v i t i e s  du r ing  each phase of s y s t e m  
development. ( T h i s  s e r v e s  a s  a b a s e l i n e  a g a i n s t  which t h e  NASA 
s a f e t y  a c t i v i t i e s  may be i n v e n t o r i e d .  The adequacy of each t a s k  
performed m u s t  u l t i m a t e l y  become a m a t t e r  of judgment 
Pane l .  

by t h e  

Data acqu i r ed  du r ing  t h e  S e c t i o n  I a c t i v i t y  should be eva lua ted  w i t h  
t h e  t a s k s  being accomplished i d e n t i f i e d .  These t a s k s  a r e  
then  compared w i t h  t h e  F igure  1 ma t r ix  and a l i s t  of program omissions 
i s  p repa red .  
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PHASE A* 
ADVANCE STUDIES 

1. Develop new NASA safety policies, guidel ines and goals as required. 

2. Mon i to r  safety program activit ies and planning fo r  conformance with policy 
and guidelines. 

1. Develop program-oriented safety policies and guidelines as required. 

2. Mon i to r  safety activit ies and report progress as required. 

3. Participate in safety p lann ing  and approve safety plans. 

4. Establish safety goals. 

1. Develop func t iona l  safety requirements and implementing directives. 

2. Perform p lann ing  activities. 

3. Approve Center safety planning. 

4. Ident i fy safety program elements. 

5. Mon i to r  Center safety activities. 

6. Report progress and activities. 

7. Refine p lann ing  fo r  Phase 3. 

1. Prepare p lann ing  and identify safety goals. 

2. Approve contractor safety plans. 

3. Develop i n i t i a l  safety efforts and requirements. 

4. Participate in  contractor safety development and contracting activities. 

5. Develop interfaces w i th  reliabil i ty, quality, maintainabil ity, and human 
engineering. 

6. Monitor contractor activit ies and report. 

7. Perform data review. 

1. Prepare safety plan (Phase A). 

2. Gather and develop safety criteria. 

3. Review related safety data f rom p r io r  programs fo r  applicability. 

4. Develop working relat ionships w i th  reliaoil i ty, maintainabil ity, and human  
engineering. 

5. Perform safety analyses of design and mission concepts to support trade-off 
studies. 

6. Update safety plan fo r  Phase B. 
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policies and 

3. Review accic 

1. Refine progr 
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1. Refine f u n d  
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6. Mon i to r  Cen 

7. Report progr 

8. Review data I 

1. Update safety 

2. Refine safety 
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4. Update safety 

5. Develop c r i te  
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7. Review faci l i l  
safety activit i 

8. Development 

9. Support in te i  

10. Provide f o r d  

11. Report progr i  
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2. Review faci l i i  
i ndus t r ia l  sa 

3. Perform safe 

4. Review safetj 
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PHASE B* 
PROJECT DEFINITION 

1. Develop and ref ine safety policies and guidel ines as required to keep them 
responsive to program needs. 

2. Mon i to r  safety program activit ies and p lann ing  fo r  conformance with publ ished 
policies and guidelines. 

3. Review accident reports f rom developmental testing. 

1. Refine program-oriented safety policies and guidel ines as required. 

2. Mon i to r  safety activit ies and report progress as required. 

3. Participate in safety planning. 

4. Approve Phase B safety plans. 

5. Update safety goals as required. 

1. Refine func t iona l  safety requirements and directives. 

2. Update plans for Phase C. 

3. Review Center safety criteria. 

4. Approve Center safety plans fo r  Phase C. 

5. Ident i fy additional safety program elements. 

6. Mon i to r  Center safety activities. 

7. Report progress and activities. 

8. Review data uti l ization. 

1. Update safety plan fo r  Phase C. 

2. Refine safety requirements. 

3. Ident i fy safety program elements. 

4. Update safety goals. 

5. Develop c r i te r ia  documentation. 

6. Participate in contractor safety development and contracting. 

7. Review facil i t ies and developmental requirements fo r  changes in indus t r ia l  
safety activit ies and facilities. 

8. Development i nter-contractor interfaces. 

9. Support inter-Center interfaces. 

10. Provide fo r  data exchange and uti l ization. 

11. Report progress, activit ies and hazards. 

PHASE C ?  
DESIGN 

I 

1. Develop and ref ine safety policies and guidelines as required to k 
responsive to program needs. 

2. Mon i to r  safety program activit ies and planning fo r  conformance 
published policies and guidelines. 

3. Review accident reports. 

I 

I 
4. Develop publ ic safety policy. 
1. Refine program-oriented safety policies and guidel ines as requirc 

2. Mon i to r  safety activit ies and report progress as required. 

3. Participate in  safety planning. 

4. Approve Phase C safety plans. 

5. Update safety goals as required. 

6. Develop publ ic safety policy. 

1 

7. Assist in development of safety analysis goals. 
1. Refine func t iona l  safety requirements and directives. 

2. Update plans fo r  Phase D. 

3. Perform pub l ic  safety planning. 

4. 

5. Establish safety analysis goals. (undesired events and prohabil it i  

6. Review Center safety c r i te r ia  and data uti l ization. 

7. Mon i to r  Center safety activit ies and funct ional  relationships. 
8. Report progress activit ies and anomalies. 

9. Establish inter-center safety interfaces. 
10. Review safety data, analyses and anomalies identified, and data e: 

11. Review state-of-the-art technical  safety methods. 
1. Refine safety requirements and update planning to Phase D. 
2. Expand and re f ine  safety c r i te r ia  

3. Support publ ic safety contingency planning. 

4. Update safety goals and ident i fy safety analysis goals. (undesired 
the i r  probabil it ies) I 

5. Ident i fy additional safety program elements. 

Ident i fy additional safety program elements. 

6. Participate in contracting fo r  safety ef for t  and approve contractor 

7. Ma in ta in  al l  established funct ional  interfaces. 

8. Review facil i t ies against changes in test requirements. 

9. Moni to r  contractor safety activities. 

10. Support design reviews with safety analyses. 

11. Review data exchange and uti l ization. 

12. Reoort orcaress. activit ies and hazards. 
1. Update p lann ing  fo r  Phase D. 

2. Refine safety criteria. 

3. Start  safety analysis (logic diagrams) fo r  hazard identif ication and 

4. Report hazards identif ied and correct ion implemented. 

5. Review test procedures and approve qualif ication and acceptance tl 

6. Interface w i th  reliabil i ty, maintainabil ity, quality. 

7. Review operational requirements. I 

8. Review test procedures, maintenance procedures. 

9. Develop t ra in ing  and personnel  cert i f icat ion requirements. 

10. Review manufactur ing planning. 

11. Review shipping, handling, and storage requirements. 

12. Support design reviews. 

13. Perform accident and fa i lu re  component analyses. 

1. Refine and document safety criteria. 

2. Review facil i t ies and un ique developmental requirements fo r  changes in 
indus t r ia l  safety activities. 

3. Perform safety analyses to support system def in i t ion and trade-off studies. 

4. Review safety data. 

5. Update p lann ing  fo r  Phase C. 

Figure 1. SAFETY ACTIVITY MATRIX 
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PHASE C *  
DESIGN 

1. Develop and ref ine safety policies and guidel ines as required to keep them 
responsive to program needs. 

2. Mon i to r  safety program activit ies and p lann ing  fo r  conformance w i th  
published policies and guidelines. 

3. Review accident reports. 

4. Develop publ ic safety policy. 
1. Refine program-oriented safety policies and guidelines as required. 

2. Mon i to r  safety activities and report progress as required. 

3. Participate in safety planning. 

4. Approve Phase C safety plans. 

5. Update safety goals as required. 

6. Develop publ ic safety policy. 

7. Assist in  development of safety analysis goals. 
1. Refine funct ional  safety requirements and directives. 

2. Update plans fo r  Phase D. 

3. Perform publ ic safety planning. 

4. Ident i fy additional safety program elements. 

5, Establish safety analysis goals. (undesired events and probabil it ies) 

6. Review Center safety c r i te r ia  and data ut i l izat ion.  

7. Mon i to r  Center safety activit ies and funct ional  relationships. 
8. Report progress activities and anomalies. 

9. Establish inter-center safety interfaces. 
10. Review safety data, analyses and anomalies identified, and data exchange. 

11. Review state-of-the-art technical  safety methods. 
1. Refine safety requirements and update p lann ing  to Phase D. 

2. Expand and ref ine safety c r i te r ia  

3. Support publ ic safety contingency planning. 

4. Update safety goals and identify safety analysis goals. (undesired events and 
t h e i r  probabilities) I 

5. Ident i fy additional safety program elements. 

6. Participate in  contracting fo r  safety effort and approve contractor safety plans. 

7. Ma in ta in  al l  established funct ional  interfaces. 

8. Review facil i t ies against changes in test requirements. 

9. Moni to r  contractor safety activities. 

10. Support design reviews w i th  safety analyses. 

11. Review data exchange and uti l ization. 

12. Report progress, activit ies and hazards. 
1. Update p lann ing  fo r  Phase D. 
2. Refine safety criteria. 

3. Start  safety analysis (logic diagrams) fo r  hazard identif ication and correction. 

4. Report hazards identif ied and correction implemented. 

5. Review test procedures and approve qual i f icat ion and acceptance test procedures. 

6. Interface w i th  reliabil i ty, maintainabil ity, quality. 

7. Review operational requirements. 

8. Review test procedures, maintenance procedures. 

9. Develop t ra in ing  and personnel cert i f icat ion requirements. 

10. Review manufactur ing planning. 

11. Review shipping, handling, and storage requirements. 

12. Support design reviews. 

13. Perform accident and fa i lu re  component analyses. 

iAFETY ACTIVITY MATRIX 

PHASE 
DEVELOPMENT AN 

1. Develop and re f ine  safety policies and guide 
responsive to program needs. 

2. Mon i to r  safety program activit ies and p lann  
policies and guidelines. 

3. Review accident reports. 

4. Update publ ic safety policy. 
1. Refine safety program policies and guidel int  

2. Mon i to r  safety activit ies and report progres! 

3. Approve Phase D safety plans. 

4. Update p lann ing  as required. 

5. Update safety goals as required. 

6. Update publ ic safety policy. 

7. Mon i to r  integrat ion of safety analyses. 
1. Refine funct ional  saiety requirements and ( 

2. .Review activit ies against plans. 

3. Update publ ic safety planning. 

4. Integrate Center safety analyses in to  a total 
safety baseline and update as required. 

5. Mon i to r  use of safety analysis data to suppo 
safety goals are being met. 

6. Review safety program at Centers for  confor 

7. Report safety program progress, activities, 

8. Review state of the art  advancements in tecl 

9. Review performance of safety program elemi 

1. Refine safety requirements, p lanning and ( 

2. Update safety analysis goals and program ell 

3. Update publ ic safety contingency planning. 

4. Ma in ta in  inter-contractor and inter-Center 

5. Integrate contractor safety analyses in to  a 1 
safety baseline. 

6. Develop requirements fo r  end-to-end check 

7. Participate in  contract ing ef for t  and approvc 

8. Review hardware and procedure analyses a( 

9. Support all major program reviews us ing  th 

10. Mon i to r  contractor func t iona l  safety activit i 

11. Report progress activit ies and hazards. 

1. Refine safety analysis l logic diagrams) and 
hazard identif ication and corrective action I 

2. Review hardware and procedures changes a 
safety baseline i s  not violated. 

3 .  Participate in change board activities o n  sa 

4. Support inter-contractor and inter-Center 

5. Support accident investigation and perform 

6. Mon i to r  manufactur ing,  test, calibration, 
storage, and operational activities. 

7. Support all major program reviews. 

8. Update al l  analytical efforts as required. 

9. Report progress, activit ies and hazards tog 
and responsibility. 

... 



PHASE C*i 
DESIGN 
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PHASE D* 
DEVELOPMENT AND OPERATION 

1. Develop and ref ine safety policies and guidelines as required to keep them 
responsive to program needs. 

2. Mon i to r  safety program activit ies and p lann ing  fo r  conformance with published 
policies and guidelines. 

3. Review accident reports. 

4. Update publ ic safety policy. 
1. Refine safety program policies and guidelines. 

2. Mon i to r  safety activities and report progress. 

3. Approve Phase D safety plans. 

4. Update planning as required. 

5. Update safety goals as required. 

6. Update publ ic safety policy. 

7. Mon i to r  integration of safety analyses. 
1. Refine funct ional  safety requirements and directives. 

2. .Review activit ies against plans. 

3. Update publ ic safety planning. 

4. Integrate Center safety analyses in to  a total program analysis to establish 
safety baseline and update as required. 

5. Mon i to r  use of safety analysis data to support program reviews and to assure 
safety goals are being met. 

6. Review safety program at Centers fo r  conformance w i th  requirements and schedule. 

7. Report safety program progress, activities, hazard correct ion activities. 

8. Review state of t he  ar t  advancements in technical safety methods. 

9. Review performance of safety program elements by Centers. 

1. Refine safety requirements, p lann ing  and cr i ter ia.  

2. Update safety analysis goals and program elements. 

3. Update publ ic safety contingency planning. 

4. Ma in ta in  inter-contractor and inter-Center interfaces. 

5. Integrate contractor safety analyses in to  a total system safety analysis as a 
safety baseline. 

6. Develop requirements for  end-to-end checks and system validation. 

7. Participate in  contracting effort and approve contractor plans. 

8. Review hardware and procedure analyses activities against t h i s  oaseline. 

9. Support a l l  major program reviews us ing  the  safety analysis baseline analyses. 

10. Mon i to r  contractor funct ional  safety activities. 

11. Report progress activities and hazards. 

1. Refine safety analysis (logic diagrams) and support analysis integrat ion fo r  
hazard ident i f icat ion and correct ive action implementation and reporting. 

2. Review hardware and procedures changes against safety analysis to assure 
safety Daseline i s  not violated. 

3. Participate in change b a r d  activit ies o n  safety changes. 

4. Support inter-contractor and in te r -Center  interfaces. 

5. Support accident investigation and perform diagnostic analyses. 

6. Mon i to r  manufactur ing,  test, calibration, checkout, handling, shipping, 
storage, and operational activities. 

7. Support a l l  major program reviews. 

8. Update al l  analytical efforts as required. 

9. Report progress, activit ies and hazards together wi th correction, schedule 
and responsibility. 
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The in fo rma t ion  ob ta ined  i n  t h e  i n i t i a l  review i s  then ana lyzed  
t o  i d e n t i f y  any inadequac ies  o r  i n c o n s i s t e n c i e s  i n  t h e  fol lowing:  

1. Organ iza t iona l  s t r u c t u r e  
2.  P lanning  and a c t i v i t i e s  
3. Management c o n t r o l  
4 .  Hazard i d e n t i f i c a t i o n  t echn iques  
5. Es tab l i shment  of  s a f e t y  s t a n d a r d s  

The i d e n t i f i c a t i o n  of bo th  the program omiss ions  and t h e  s p e c i f i c  
inadequac ies  o r  i n c o n s i s t e n c i e s  p rov ides  t h e  b a s i s  f o r  t h e  develop- 
ment of  recommendations. These recommendations should be addressed  
n o t  only t o  t h e  omissions and inadequac ie s ,  bu t  a l s o  should i n c l u d e  any 
a r e a s  t h a t  a r e  r e c e i v i n g  e x c e s s i v e  emphasis and a r e  redundant.  

Once t h e  recommendations have been completed f o r  a l l  management 
l e v e l s  of t h e  NASA s a f e t y  o r g a n i z a t i o n ,  t h e  e f f o r t  of t h e  Panel and 
i t s  S a f e t y  Techn ica l  S t a f f  t u r n s  t o  t h e  s u s t a i n i n g  a c t i v i t i e s .  

.I - . -  



SECTION I I I 

PANEL A C T I V I T I E S  

11 

The Panel ac ivities fall into two areas which inc-Jde the initial 
review and the sustaining activities. 

Implementation of the Initial Review 

NASA Management Instruction 1156.14, Aerospace Safety Advisory Panel, 
includes the requirement for a Safety Technical Staff of full-time 
NASA employees to support the Panel. The initial action required in 
support of the Panel is the selection and assessment of personnel to 
the Safety Technical Staff. Members of this staff are to be fully 
responsive to the requirements of, and direction from, the Panel. 

The Director of the Safety Technical Staff should serve as Executive 
Secretary and chief technical advisor to the Panel and is responsive 
to specific instructions from the Panel and from the NASA Administrator. 

The Staff should consist of four members, with one member appointed as 
the Director, and should be appointed prior to beginning the initial 
review. 

Safety Technical Staff Implementation 

Immediately upon formulation, the staff should begin preparation for the 
first increment of the review. 

Forms are prepared for recording the data developed, vi.sits are scheduled 
in accordance with Panel directions and travel arrangements are completed. 
One staff member should accompany each Panel team during completion of the 
Manned Space Flight safety review and support the preparation of the 
review report. 

Upon completion of the Manned Space Flight review, one member of the 
staff should be assigned to begin the sustaining effort for the Manned 
Space Flight organization. 

The Panel and the remaining three staff members then redirect their 
attention to the Office of Space Science and Applications organization 
and repeat the review process. 

When the Office of Space Science and Applications review report and 
recommendations have been completed, a second staff member is assigned 
to begin the sustaining effort for this organization. 

The third staff member is assigned the Office of Advance Research and 
Technology organization, and the review process is again completed. 

This provides a Safety Technical Staff organization as shown in Figure 2 .  
The Staff Director serves as Executive Secretary to the Panel, inter- 
faces with the NASA Safety Director in matters of safety policy and 

. . , _ _  . . . .. - . . . . . . .. . .- ~.- . . . _  ~ . - .  
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guidelines, and functions as the focal point for the effort of the 
three functional staff members, assuring their efforts are integrated 
to the fullest extent possible. 

Sustaining Activities of the Staff 

Each staff member 
requirements and formats for data submittal by the functional organ- 
iza tion. 

begins his sustaining activities by developing 

A s  illustrated in Figure 3 ,  the activities of the Safety Technical 
Staff include the identification of system hazards and potential hazards. 
This is based on a review of safety analyses and data developed at the 
functional safety levels, and, the effective display of this data to 
provide current, comprehensive visibility as to the safety of the 
system. The safety is covered in terms of hazards identified, corrective 
action implemented, the responsibility for, and the effectiveness of, 
the corrective action, 

Consistent with this activity, each staff member performs continuing 
assessments of the NASA safety program management relative to the adequacy 
of: 

1. Organization 
2 .  Planning 
3 .  Control 
4 .  Hazard identification 
5 .  Corrective action 
6 .  Safety reporting system 

Performance of these activities is a full-time task with monitoring 
programs and analyzing data playing a large role. Safety visibility 
evolves from an objective reduction of safety analyses and data by the 
Safety Technical Staff members. These data are originated at the con- 
tractor level where the basic technical safety program elements are being 
performed. It is at this level that the well-trained, competent safety 
engineers, using modern techniques, perform the safety analyses that 
will serve as the foundation of the Panel's visibil'ity. 

Data reporting relationships are from the bottom to the top with safety 
decisions and corrective ac'iion implementation accomplished at the 
lowest possible level. Thus, the information presented for Panel 
consideration is in terms of: 

Problems or hazards that cannot be resolved at any of the 
functional levels, together with potential program impact 
relative to risks, costs and schedules. 

Hazards identified that are being resolved, the organization or 
person responsible for the resolution, and the schedule for com- 
pletion of the action. 
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The S a f e t y  Technical  S t a f f ' s  assessment  of t h e  s a f e t y  program management 
adequacy w i l l  be founded on t h e  o b j e c t i v i t y ,  q u a l i t y  and q u a n t i t y  of t h e  
s a f e t y  d a t a ,  t h e  e f f i c i e n c y  of c o r r e c t i v e  a c t i o n  e f f o r t s ,  a s  w e l l  a s  
a c t u a l  s a f e t y  program review a c t i v i t i e s .  The S a f e t y  Technical  S t a f f  
d i s p l a y s  t h e  r e s u l t s  of i t s  e v a l u a t i o n s  such t h a t  t h e  Panel  can c l e a r l y  
see t h e  o v e r a l l  program haza rds ,  a s s i g n  p r i o r i t i e s  t o  them based upon 
program impact,  and recommend a p p r o p r i a t e  c o r r e c t i v e  a c t i o n .  

S a f e t y  Data A c q u i s i t i o n  

The r e l a t i o n s h i p  between s a f e t y  v i s i b i l i t y  and d a t a  q u a l i t y  i s  s e l f -  
e v i d e n t  i n  t h a t  t h e  use  of poor d a t a  r e s u l t s  i n  r e s t r i c t e d  v i s i b i l i t y  
and l e a d s  t o  e r roneous  o r  i n v a l i d  conc lus ions .  The q u a l i t y  and 
o b j e c t i v i t y  of t h e  s a f e t y  v i s i b i l i t y  developed by the  S a f e t y  Technical  
S t a f f  i s  completely dependent upon t h e  proper  s e l e c t i o n  of t h e  b a s i c  
d a t a .  This can b e s t  be o u t l i n e d  by Figure  4 ,  which p l o t s  s a f e t y  v i s i -  
b i l i t y  a g a i n s t  d a t a  q u a n t i t y .  This  i l l u s t r a t i o n  i n d i c a t e s  t h a t  t h e r e  
i s  a s p e c i f i c  quantum of d a t a  which i s  inconc lus ive  i n  n a t u r e  and would 
y i e l d  ve ry  l i t t l e  v i s i b i l i t y .  
and c o r r e l a t e d ,  v i s i b i l i t y  i n c r e a s e s  s h a r p l y  t o  an  optimum p o i n t .  
F i n a l l y ,  t h e r e  i s  a p o i n t  a t  which inc reased  d a t a  y i e l d s  bu t  l i t t l e  
a d d i t i o n a l  v i s i b i l i t y  t o  suppor t  t h e  decis ion-making p rocess .  

Above t h i s  p o i n t ,  a s  d a t a  i s  acqui red  

S a f e t y  d a t a  m u s t  o r i g i n a t e  a t  t h e  c o n t r a c t o r  f u n c t i o n a l  s a f e t y  l e v e l  
i n  con junc t ion  w i t h  performance of t h e  b a s i c  s a f e t y  program elements  
and r e p o r t e d  on a c losed  loop manner a s  shown i n  F igu re  5 .  
i n  some d e t a i l  a r e  t h e  s a f e t y  a c t i v i t i e s  t h a t  should be accomplished 
du r ing  t h e  des ign ,  manufacture ,  t es t  and o p e r a t i o n s  phases .  F igu re  6 
shows s a f e t y  i n t e r - r e l a t i o n s h i p s  and d a t a  f low.  
t h e  c o n t r a c t o r / c e n t e r  working r e l a t i o n s h i p .  Repor ts ,  a n a l y s e s ,  and 
i d e n t i f i e d  hazards  f low from t h e  c o n t r a c t o r  t o  t h e  Cen te r ;  and r e q u i r e -  
ments,  program moni tor ing  and c o r r e c t i v e  a c t i o n  flow from t h e  Center  
t o  t h e  Con t rac to r s .  Thus, b a s i c  d e c i s i o n s  and c o r r e c t i v e  a c t i o n s  a r e  
made a t  t h e  lowest  p o s s i b l e  l e v e l  i n  t h e  a r e a  of des ign  r e s p o n s i b i l i t y .  
This  c h a r t  a l s o  s h m s  s a f e t y  d a t a  f lowing from t h e  Centers  t o  t h e  S a f e t y  
Technical  S t a f f .  These d a t a  t a p s  a r e  l o c a t e d  a t  t h e  s t r a t e g i c  c o n t r o l  
p o i n t s  of t h e  NASA s a f e t y  o r g a n i z a t i o n  where t h e  most e f f e c t i v e  d a t a  
a c q u i s i t i o n  can be accomplished. 
Center-Headquarters  Program O f f i c e  working r e l a t i o n s h i p  i n  t h a t  r e p o r t s ,  
ana lyses  and c o r r e c t i v e  a c t i o n  recommendations flow from t h e  Center  t o  
t h e  f u n c t i o n a l  Headquarters  O f f i c e ,  w h i l e  requi rements ,  moni tor ing  and 
c o r r e c t i v e  a c t i o n s  flow t o  t h e  Cen te r s .  Decis ions  a f f e c t i n g  one o r  more 
Cen te r s ,  which cannot  be made a t  t n e  CeriLer l e v e l ,  a r e  developed a t  t h e  
Headquarters  Program O f f i c e  leve!.. Data a l s o  f lows from t h i s  S a f e t y  
Of f i ce  t o  t h e  S a f e t y  Technical  S t a f f .  

Also shown 

Boxes I and I1 i n d i c a t e  

Boxes I1 and 111 d e s c r i b e  t y p i c a l  

This p rocess  a l lows  d a t a  t o  be obta ined  from t h e  f u n c t i o n a l  l e v e l s  w i t h  
a minimum of handl ing ,  which i s  mandatory i f  t h e  Panel i s  t o  f u n c t i o n  
i n  t h e  independent  manner in tended  by t h e  Congress.  



--J
 

w
 

>
 

>
 



DESIGN 

I .  SAFETY PLANNING PREPARED 
2 .  SUPPORT TRADE-OFF STUDIES 
3. FACILITIES DESIGN 
4. SAFETY ANALYSES 

DESIGN 
PROCEDURES 
HARDWARE 

5 .  IDENTIFY SAFETY FEATURES 
6. IDENTIFY CRITICAL 

SYSTEMS 
SUBSYSTEMS 
COMPONENTS 
OPERATIONS 
TESTS 
MATERIALS 

7. REVIEW MISSION CONTINGENCY, 

8. DETERMINE 
RECOVERY 8 RESCUE PLANS 

HAZARDS 
A N  O M  A LI E S 

9 .  DESIGN REVIEW SUPPORT 
IO. RECOMMEND CORRECTIVE ACTION 
1 I .  REPORT 

HAZARDS 
CORRECTIVE ACTION 
EFFECTIVE N E S S  

12. SAFETY DATA MANAGEMENT 
13. SAFETY ASSURANCE 

MANUFACTURING TEST OPERATIONS 

1. SAFETY INPUT TO 

2 .  IDENTIFICATION OF CRITICAL 
MANUFACTURING PLANS 

OR HAZARDOUS MANUFACTURING 
ACTIVITIES 

3. IDENTIFICATION OF HAZARDOUS 
MATERIALS OR PROCESSES AND 
SPECIAL HANDLING REQUIREMENTS 

4 .  CONCUR I N  CONTINGENCY A N D  
RECOVERY PLANS 

5 .  CERTIFICATION OF PERSONNEL 
PERFORMING CRITICAL MANUFACTURING 
TASKS 

A N D  CALIBRATION TECHNIQUES AND 
EQUIPMENT 

7. HARDWARE AND PROCESS INSPECTIONS 
8. FAILURE OR ACCIDENT REPORTS 
9.  SAFETY ASSURANCE 

6. SAFETY EVALUATION OF CHECKOUT 

1. SAFETY INPUT TO TEST 
PLANNING 

2 .  IDENTIFICATION OF CRITICAL 
OR HAZARDOUS TESTS 

3. ANALYSIS OF SPECIAL HANDLING 
OR EQUIPMENT REQUIREMENTS 

4 .  CONCUR IN CONTINGENCY AND 
RECOVERY PLANS 

5. CERTIFICATION OF TEST CONDUCTING 
PERSONNEL 

6. SAFETY ANALYSIS OF FAILED COMPONENTS 
AND T E S T  PROCEDURES 

7. FAILURE OR ACCIDENT REPORTING 
8. MONITOR TEST OPERATIONS 
9. SAFETY ASSURANCE 

Figure  5 .  J o i n t  Center  - Cont rac to r  S a f e t y  A c t i v i t i e s  
During Major Program Phases 

1 .  SAFETY INPUTS TO 
OPERATIONS P L A N N I N G  

2 .  IDENTIFICATION OF CRITICAL 
OR HAZARDOUS OPERATIONS 

3. COORDINATE RANGE SAFETY 
REQUIREMENTS 

4. ANALYZE PROCEDURES 
0 PERATI ON 
CHECKOUT-VALIDATION 

5 .  CONCUR I N  CONTINGENCY 

6. CERTIFICATION OF OPERATION 

AND RECOVERY PLANS 

AND MAINTENANCE PERSONNEL 

ABORT DECISIONS 
7, PARTICIPATE IN G O - N O G O -  

8. FAILURE OR ACCIDENT REPORTS 

17 



SAFETY INTERW 

I 
CONTRACTOR 

II 
CENTER 

HEADQ 
PROGRA 

SAFETY ACTIVITIES 

PERFORMANCE OF SAFETY 
ELEMENTS ASSOGIATED 
WITH: 

DESIGN 
MANUFACTURE 

TEST 
0 P E RAT1 0 N S 

0 REQUIRMENTS 

0 REVIEWAND 
ASSESS 
PERFORMANCE 

' 0 IMPLEMENT 
CORRECTIVE 
ACTION 

0 REPORTS 

0 ANALYSES 

0 HAZARDS 

0 CORRECTIVE 
ACTION 
RECOMMENDATIONS 

SAFETY ACTIV IT IES 

1 .  PERFORM SAFETY PLANNING 

2. ESTABLISH SAFETY REQMTS 

3. IMPOSE SAFETY REQMTS O N  
CONTRACTORS 

4. SAFETY DATA EXCHANGE 
(INTRA-CENTER-INTER-CTR.) 

5. INTEGRATE SAFETY EFFORT 
AND OUTPUT 

6. RESOLVE INTER-CONTRACTOR 
INTERFACE PROBLEMS 

7. MONITOR AND ASSESS 
CONTRACTOR PERFORMANCE 
OF SAFETY PROGRAM 

0 REQUIREMENTS 

0 REVIEW AND 
ASSESS 
PERFORMANCE 

' 0 CORRECTIVE 
ACTION 

0 REPORTS 

0 ANALYSES 

0 CORRECTIVE 
ACTION 
RECOMMENDATIONS 

4 
ACCIDENT REPORTS 

0 HAZARDS - ANOMALIES 

0 CORRECTIVE ACTION 
IMPLEMENTED - STATUS 
AND EFFECTIVENESS 

0 PROGRAMM 
EFFECTIVENE 

0 FIRST LEVEL I 
CORRECTIVE 
STATUS AND 

Figure 6. SAFETY 



18-55 

FETY INTERWORKING RELATIONSHIP AND SAFETY DATA FLO 

MENTS 

AND 

4ANCE 

'IVE 

E I 
*IDATIONS 

111 
HEADQUARTERS 

PROGRAM OFFICES 

SAFETY ACTIVITIES 

1. PERFORM SAFETY PLANNING 

2. ESTABLISH SAFETY PROGRAM 
REQUIREMENTS 

3. SAFETY DATA EXCHANGE 
(INTERCENTER) 

4. INTEGRATE SAFETY 
ANALYSES AND DATA 
PRODUCED BY CENTERS (TIE) 

5 .  RESOLVE INTERFACE 
PROBLEMS 

6. MONITOR AND ASSESS 
CENTER SAFETY PROGRAM 
PERFORMANCE 

e POLICY 

GUIDELINES 

SUMMARY 
SAFETY 
REPORTS 

IV 
MAJOR 

PROGRAM OFFICE 

V 
NASA 

HEADQUARTEF 

SAFETY ACTIVITIES 

1. DEVELOP PROGRAM 
ORIENTED SAFETY 
POLICY 

2. MONITOR SAFETY 
ACTIVIES 

3. REVIEW ACCIDENT 
REPORTS 

e POLICY 

0 GUIDELINES 

SUMMARY 
SAFETY 
REPORTS 

SAFETY ACTIVITIES 

1. DEVELOP NASA SAFE 
POLICY 

2. MONITOR SAFETY 
ACTIVITIES 

3. REVIEW ACCIDENT 
REPORTS 

4. ASSURE PUBILC SAFET 
CONSIDERATION 

)ENT REPORTS 

PROGRAM MANAGEMENT AND 
EFFECTIVENESS 

FIRST LEVEL HAZARDS, 
CORRECTIVE ACTIVE ACTION, 
STATUS AND EFFECTIVENESS 

SUMMARY 

SAFETY 

REPORTS 

SUMMARY 

SAFETY 

REPORTS 

Figure 6. SAFETY INTERWORKING RELATIONSHIP AND SAFETY DATA FLOW 



FETY DATA FLOW 
18 

OLlCY 

oUIDELINES 

!TS 

V 
NASA 

HEADQUARTERS 

SAFETY ACTIVITIES 

1. DEVELOP NASA SAFETY 
POLICY 

2. MONITOR SAFETY 
ACTIVITIES 

3. REVIEW ACCIDENT 
REPORTS 

4. ASSURE PUBlLC SAFETY 
CONSIDERATION 

VI 
AEROSPACE SAFETY 

ADVISORY PANEL 
SAFETY TECHNICAL STAFF 

VI1 
AEROSPACE SAFETY 

ADVISORY PANEL (ASAP) 

SAFETY 
EPORTS 

ACTIVIT IES 

1. PREPARE PLANS TO: 

A. ASSESS THE 

ADEQUACY OF TOTAL 
NASA SAFETY 
MANAGEMENT 
STRUCTURES 

B. ASSESS THE SAFETY 
STATUS OF THE 
ENTIRE COMPLEX 

2. PREPARE DISPLAYS TO 
GIVE SAFETY VISIBILITY 

3. DOCUMENT REPORTS O N  
NASA SAFETY 

SUMMARY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SAFETY I 
I 

REPORTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 - 1 - 1 1  11111111111111 

TOTAL 
VISIBILITY 

A S T O  1 
NASA 
SAFETY 

ACTIVITIES 

1. REVIEW ASSESSMENTS 
DEVELOPED BY THE 
TECHNICAL STAFF 

WORKING GROUP 

2. RECOMMEND METHODS 
OF ASSESSMENT 
IMPROVEMENT TO 
WORKING GROUP 

3. RECOMMEND SAFETY 
PROGRAM IMPROVEMENT 
TO THE ADMINISTRATOR 

4. APPROVE REPORTS 
PREPARED BY THE 
WORKING GROUP 

&OW 



19  

Figure 7 is an example of the typical data content that would be 
required by the Safety Technical Staff. The form would describe 
hazards identified both in hardware and software. 

Figure 8 shows the types of safety data that should be provided as 
a basis for identifying hazards and reporting their resolution, as 
well as the means of clarifying the actual risks being incurred. 

It should be noted that most of the Hazard Identification Reports 
will result from the safety analyses, although this does not pre- 
clude the origination of reports from the other functional safety 
activities. 

Using the principle of safety evaluation by exception, only the 
system hazards are identified and reported. These Hazard Identifica- 
Reports may be accompanied by segments of the safety analyses by 
which they have been identified, if required by the Panel. 

Figure 9 includes the elements of the Safety Analyses and shows that 
each aspect of the development and operation of the system is 
included and considered. 

Figure 10 is a typical sequence of events chart that describes how 
the planning, implementation, analyses, corrective action and re- 
porting activities would inter-relate in the Manned Space Flight 
organization, beginning with the Safety Technical Staff and extending 
to the contractor level. 

The development of the planning and technical methods to be used 
for the functional safety program is a NASA responsibility. The 
Aerospace Safety Advisory Panel is responsible for assessing the 
adequacy of these activities and methods. 

Safety Data Processing 

Each staff member must develop requirements to be imposed on his safety 
director counterpart for data processing. This should include such 
activities as: 

1. Hazard reporting and risk identification 
a. Supporting analyses 
b. Corrective action schedule 
c. Program impact information (cost and schedules) 
d. Corrective action responsibility 
e. Closeout or resolution 

2. Accident reporting 
a. Where and when 
b. Estimate and description of damage 
c. Personnel injuries 
d. Possible causes 
e. Conditions (operating, weather, etc.) 
f. Operation being performed 



20 NOTE: This is a serially numbered report. 
and logged in by Center Safety Office. 
both reports in Center Safety file. 

It should be logged out by Contractor 
Close out will be shown by having 

REPORT NQ. 
IDENTIFICATION HAZARD IDENTIFICATION REPORT 

USE 
REPORTING OF HAZARDS IDENTIFIED BY 
SAFETY ANALYSIS, SAFETY REVIEW, SAFETY 
SURvEILLP.NCE OR OTHER ENGINEERING ANALYSIS 

REFERENCE 

CLASSIFICATION OF HAZARD: 

Catastrophic (cause system loss  or death) 
Critical (damage system or injury to personnel - require immediate 
corrective action) 
Marginal (may degrade system performance but can be counteracted or 
controlled) 

I 

1. This report will be submitted to the Center Safety Office at any time a hazard 
has been identified and validated or corrected by the contractor. A copy of 
the analysis which identified the hazard will be kept on file at the Contractor 
Safety Office for review by the Center Safety Office. 

2. This report will include the following information: 

(a) Description of the item analyzed (flight hardware, associated ground 

(b) Description of the hazard 
(c) Probability of occurrence 
(d) System exposure to the hazard 
(e) Corrective action recommendations 
(f) Estimated schedule for correction 
(g) Office responsible for corrective action 

equipment, facility, procedure or personnel qualification) 

3 .  When used for close out of a corrective action this report will also include: I 
(a) Date corrective action effective 
(b) Changes made to designs, contracts, shelf stores, drawings, Change 

(c) Cost of corrective action 
(d) Office primarily responsible for closeout 

Board results; etc. 

02iginated by: Signature of Responsible 
Safety Manager 

Phone 
Area Code Number 

NASA FORM 
Figure 7. Typical Safety Data 
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3 .  Status of recommendations for changes proposed by the Panel 
and approved by the Administrator, together with reports 
on the effectiveness of the change 

4.  Data retention and retrieval support 

5. Support in the performance of trend analyses which consists 
of a periodic review of acquired data to identify significant 
adverse trends and success paths 

Adverse trends - analysis of the correlated data indicates 
that a particular design feature or sequence of operations 
are frequently or repeatedly identified as system hazards 

Success paths - Analysis of the correlated data indicates 
that certain management or technical methods, a design 
feature or sequence of operations that is consistently 
hazard free 

These recommendations for safety data submittal and evaluation have 
been structured in simplest yet most effective way possible. 
staff member must develop his own techniques for random, on-site 
reviews to assure the validity and objective of the data he receives. 

Each 

Further, the staff member must assure this data is processed and com- 
piled into a format that will provide both the Panel and the Administrator 
with accurate and timely visibility of the safety program. 



SECTION I V  

SAFETY DATA PRESENTATION 
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Presentation of the safety data developed during the initial reyiew 
and subsequent sustaining program must serve three purposes: 

1. The data must make available to the Administrator compre- 
hensive, timely information that provides visibility of 
the safety of the system in terms of: 

a. Hazards identified 
b. Status of hazard resolution action 
c. Program risks vs program impact (i.e., risk 

d. Status of recommendations for correction by the 

e. Other information as may be required by the Administrator 

levels/cost and schedule) 

Panel and approved by the Administrator 

2. The data must be presented to the Panel during its periodic 
meetings so that there can be an immediate determination of 
what the program inadequacies are and the corrective action 
that needs to be recommended. This presentation of data 
could be in the following format: 

a. Identification of recommendations resulting from 

b.  Status of all recommendations prepared to date with 

c. Feedback information as to the effectiveness of 

d. 
e. Background data sufficient to lead to decisions for 

preceding meeting 

regard to implementation 

recommendations implemented previously 
Identification of current program inadquacies 

new recommendations 

3 .  The data must be compiled into periodic (semi-annual) reports 
for retention purposes 

This system may be supplemented by engineering drawings, analyses, 
documents, specifications and reports as may be required to project 
total safety visibility. 

Certain refinement of these techniquesshould he developed to satisfy 
special situations as they arise. 
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