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SAFETY R E C O M M E N D A T I O N  ( S )  

P-78-12 through P-78-14 

A t  4:30 a.m., e . d . t . ,  on J u l y  20, 1977,  a 12-inch propane p i p e l i n e ,  
owned by t h e  Consolidated Gas Supply Corporation, ruptured near  t h e  town 
of Ruff Creek, Pennsylvania.  The l i q u i d ,  under 450-psig pressure ,  
escaped from the  p i p e l i n e ,  vaporized,  and propane vapors s e t t l e d  l i k e  a 
fog  over t h e  bottom of a va l l ey .  1/ - 

Ahout 6 a.m., two men i n  a pickup t ruck  entered t h e  propane cloud; 
t h e  t ruck  s t a l l e d  and  the  propane gas ign i t ed  when a n  at tempt  w a s  made 
to r e s t a r t  t h e  t ruck .  A f l a s h  f i r e ,  approximately 100 yards  wide, 
followed a streambed loca ted  along the  bottom of t h e  v a l l e y  and burned 
everything i n  i t s  path f o r  a d i s t ance  of 1 m i l e .  The flames were over 
100 f e e t  high a t  t h e  po in t  of t h e  rup tu re  and burned f o r  1 4  hours  u n t i l  
t h e  remaining propane l i q u i d  i n  t h e  p i p e l i n e  could be i s o l a t e d  i n  t h e  
p i p e l i n e  by the  use of va lves  and s topp les .  

A s  a r e s u l t  of t h i s  acc iden t ,  t h e  2 persons i n  the  t ruck  were 
k i l l e d ,  t h e  t ruck  was destroyed,  57 head of c a t t l e  were k i l l e d ,  overhead 
power and telephone l i n e s  were destroyed,  a hay s to rage  shed  conta in ing  
450 b a l e s  of hay was burned, 1,800 b a r r e l s  of propane burned, and a 
meadow and wooded a r e a  1 m i l e  long by 100 yards  wide was burned. 

1/ F o r  more d e t a i l e d  information about t h i s  acc iden t ,  read  "P ipe l ine  - 
Accident Report -- Consolidated Gas Supply Corporation, Propane 
P i p e l i n e  Rupture and F i r e ,  Ruff Creek, Pennsylvania,  J u l y  20, 1977" 
(NTSB-PAX-78-1) 
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The n a t u r a l  gas  p i p e l i n e  indus t ry  w a s  not  gene ra l ly  aware of t h e  
phenomenon of s t ress -cor ros ion  cracking (SCC) i n  p i p e l i n e s  u n t i l  1965 
when a p i p e l i n e  i n  Natchi toches,  Louis iana,  f a i l e d  and k i l l e d  1 7  persons 
Since then,  t h e  American Gas Associat ion has  been involved i n  s e v e r a l  
r e sea rch  programs t o  determine t h e  cause and c o r r e c t i o n  of SCC i n  g a s  
p ipe l ines .  

Although SCC of l i q u i d  p i p e l i n e s  may be a t  t h e  same s t a g e  t h a t  it 
w a s  i n  the  gas  i n d u s t r y  13 years  ago, t h i s  acc ident  should be  a warnin 
s i g n  t h a t  t h i s  type of acc ident  could happen again un le s s  more i s  kno 
about  t h e  prevent ion of SCC i n  a l l  kinds of p ipe l ines .  

The Sa fe ty  Board i s  p a r t i c u l a r l y  concerned about t h e  conversion o 
n a t u r a l  gas  p i p e l i n e s  t o  l i q u i d  s e r v i c e  where some i n c i p i e n t  SCC could 
be  present  i n  a s u s c e p t i b l e  s t e e l .  

It would be d e s i r a b l e  t o  nondes t ruc t ive ly  test (NDT) t h e  n a t u r a l  
gas  p i p e l i n e  before  conversion. 
i n  t h e  gas  i n d u s t r y  r e q u i r e s  t h a t  t h e  p i p e l i n e  be  s t r e s s e d  t o  e m i t  a 
d e t e c t a b l e  sound when p l a s t i c  deformation occurs  a t  c rack  t i p s .  
t h e  elements of s t r e s s  and cracking for a c o u s t i c  emission t e s t i n g  are 
present  i n  SCC, t h i s  t e s t i n g  technique could poss ib ly  be used i n  t h e  
conversion of gas l i n e s  t o  l i q u i d  l ines.  

One NDT technique which has  been used 

Because 

A common propane odorant w a s  no t  requi red  by r e g u l a t i o n  o r  used i n  
t h i s  p i p e l i n e  because i t  could contaminate t h e  product  or make it 
unsu i t ab le  f o r  use  wi th  a processing c a t a l y s t .  However, i f  a n  acceptab 
odorant  or a n  i r r i t a n t  had been developed f o r  th is  p i p e l i n e  product,  t h  
men burned i n  t h i s  acc iden t  might not  have t r i e d  t o  restart t h e i r  t r u c k  
and might have walked o u t  of the  propane vapors  t o  c l e a r  a i r ,  less than 
100 f e e t  away. 

. - ... . - 
Therefore,  the  Nat iona l  Transpor ta t ion  S a f e t y  Board recommends t h a t  

t h e  American Petroleum I n s t i t u t e :  

P a r t i c i p a t e  i n  and encourage research  i n t o  stress- 
cor ros ion  cracking,  e s p e c i a l l y  on o l d e r  steel  gas  
p i p e l i n e s  t h a t  have been converted t o  l i q u i d  s e r v i c e .  
(Class  111, Longer Term Action) (P-78-12) 

Conduct f i e l d  tests, us ing  acous t i c  emission t e s t i n g  
techniques developed by t h e  gas  indus t ry ,  t o  determine 
i f  h ighly  s t r e s s e d  p o r t i o n s  of l i q u i d  p i p e l i n e s  can 
be  loca ted ,  and s t r e s s -co r ros ion  cracking can be  de t ec t ed  
by t h i s  means be fo re  f a i l u r e .  
Action) (P-78-13) 

(Class 111, Longer Term 
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Conduct r e sea rch  to develop some form of d e t e c t o r ,  
e i t h e r  a s  a n  odorant o r  i r r i t a n t ,  of t h e  presence 
of l i q u e f i e d  petroleum gas. 
one t h a t  w i l l  no t  contaminate t h e  product or  make i t  
unsu i t ab le  f o r  use with processing c a t a l y s t s .  
Longer Term Action) (P-76-14) 

McADAMS, HOGUE, and KING, Members, concurred i n  the above recommendations. 

The de tec to r  should be 

(Class 111, 

BAILEY, Act ing Chairman, d id  not participa_'e_. 

&% By: Ray Bai ley 

Acting Chairman 
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