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On December 2 8 ,  1 9 7 8 ,  a United A i r l i n e s  D C - 8  c rashed  
near  P o r t l a n d ,  Oregon, a f t e r  f u e l  exhaus t ion .  As a r e s u l t  
of i t s  i n v e s t i g a t i o n ,  t h e  S a f e t y  Board b e l i e v e s  t h a t  t h e  
fo l lowing  s a f e t y - r c l a t e d  f i n d i n g s  mer i t  c o r r e c t i v e  a c t i o n .  

The i n v e s t i g a t i o n  showed t h a t  a l l  f o u r  engines  s topped 
becaiise of f u e l  exhaus t ion  a s  t h e  a i r c r a f t  approached Por t l and  
I n t e r n a t i o n a l  A i r p o r t  f o r  a landing .  An examination of t h e  
system components r evea led  no f i n d i n g s  of any d iscrepancy  
which would have caused an erroneous f u e l - q u a n t i t y  reading  
on any o f  t h e  i n d i v i d u a l  tank  gages o r  on t h e  t o t a l  f u e l  
gage. To t h e  c o n t r a r y ,  p e r t i n e n t  cockp i t  conve r sa t ion  a s  
recorded on t h e  cockp i t  vo ice  r eco rde r  d i s c l o s e d  t h a t  2 8 . 8  
minutes be fo re  f u e l  was completely exhausted,  t h e  f l i g h t  
engineer  was aware t h a t  on ly  5 , 0 0 0  pounds of f u e l  remained. 
C a l c u l a t i o n s ,  based on t h e o r e t i c a l  f u e l  consumption r a t e s  
f o r  t h e  D C - 8 ,  showed t h i s  t o  be an a c c u r a t e  f i g u r e .  

t o  t h e  crew t h a t  engine flameout was imminent, t h e  cockp i t  
conve r sa t ion  i n d i c a t e d  t h a t  t h e  c a p t a i n  may have been confused 
a s  t o  t h e  amount of f u e l  which a c t u a l l y  remained. About 6 
minutes be fo re  a l l  engines  s topped ,  t h e  c a p t a i n  s t a t e d  t h a t  
t h e r e  was 1 , 0 0 0  pounds of f u e l  i n  t h e  No. 1 t a n k ,  and t h e  
second o f f i c e r  agreed wi th  him. 

Add i t iona l  remarks were made a t  t h i s  same time by t h e  
c a p t a i n  d e s c r i b i n g  t h e  gage i n d i c a t i o n  a s  changing from 
1 , 0 0 0  pounds t o  0 pounds. Since t h i s  gage does n o t  change 
i t s  i n d i c a t i o n  from 1 , 0 0 0  pounds t o  0 pounds d i r e c t l y  b u t  
decreases  i n  increments of 1 0 0  pounds, t h e  c a p t a i n  must have 
r ead  t h e  gage i n d i c a t i o n  i n c o r r e c t l y .  A c t u a l l y ,  t h e  i n d i -  
c a t i o n  t h a t  he desc r ibed  i s  t h a t  of a gage changing from 1 0 0  
pounds t o  0 pounds. 

Hoh7ever, l a t e r  i n  t h e  f l i g h t ,  a f t e r  it became apparent  
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I n  a d d i t i o n ,  t h e  Sa fe ty  Board l ea rned  t h a t  United 
A i r l i n e s  had r e c e n t l y  changed t h e  f u e l  q u a n t i t y  gages on 
t h i s  a i r c r a f t  from a d i r e c t  reading  d i g i t a l - t y p e  t o  a 
t h r e e - f i g u r e  i n d i c a t o r  t h a t  must be m u l t i p l i e d  by a f a c t o r  
of 1 0 0  t o  g e t  t h e  a c t u a l  i n d i v i d u a l  t ank  v a l u e s .  The new 
t o t a l  f u e l  gage, w i th  an i d e n t i c a l  d i s p l a y  of t h e  same 
t h r e e - f i g u r e  p r e s e n t a t i o n  a s  t h e  i n d i v i d u a l  tank  gages,  must 
be m u l t i p l i e d  by a f a c t o r  of 1 , 0 0 0  t o  g e t  t h e  a c t u a l  t o t a l  
f u e l  v a l u e .  

The S a f e t y  Board b e l i e v e s  t h a t  such a design can cause 
confusion because of t h e  d i f f e r e n t  s c a l e  m u l t i p l i e r s  t h a t  
must be used.  Unless crews a r e  f u l l y  aware of t h i s  d i f f e r e n c e  
i n  s c a l e ,  such an e r r o r  can e a s i l y  be made wi th  t h e  new 
system, e s p e c i a l l y  a t  t imes o f  s t r e s s .  Although crews can  
become f a m i l i a r  w i th  t h e  gages through t r a i n i n g ,  an immediate 
problem e x i s t s  because t h e  gages a r e  a l r eady  i n s t a l l e d  on 
some a i r c r a f t .  A l l  crews who use t h i s  new f u e l - q u a n t i t y  
i n d i c a t i n g  system must be a l e r t e d  t o  t h e  p o s s i b l e  confus ion ,  
o r  t h e  need f o r  tvo  gage-sca le  c o r r e c t i o n s  must be removed 
and one s c a l e  made common f o r  a l l  f u e l - q u a n t i t y  i n d i c a t o r s .  

and i n d i c a t i n g  system d i s c l o s e d  t h a t  t h i s  new system being 
i n s t a l l e d  by United A i r l i n e s  i s  au tho r i zed  by Supplemental 
Type C e r t i f i c a t e  SA3357WE-D. This  STC was i ssued  by UAL 
under p rov i s ions  o f  F A R ' s  21.431 through 21.493 and FAA 
Order No. 8110 .4 .  In  reviewing t h i s  STC, we found no 
evidence t h a t  t h e  document s p e c i f i e d  p r e c i s e  methods of 
c a l i b r a t i n g  t h e  system over i t s  o p e r a t i n g  range a f t e r  it was 
i n s t a l l e d  on an  a i r c r a f t .  The S a f e t y  Board has l ea rned  t h a t  
t h e  system i s  c a l i b r a t e d  i n  two ways--at  empty and a t  some 
random value  of f u e l  a f t e r  t h e  f i r s t  r e f u e l i n g  fo l lowing  t h e  
mod i f i ca t ion .  We b e l i e v e  t h a t  t h e  FAA should a u d i t  t h i s  
STC, a s  provided f o r  i n  t h e  F A R ' s ,  t o  a s s u r e  i t s  adequacy. 

recommends t h a t  t h e  Federa l  Avia t ion  Adminis t ra t ion :  

F i n a l l y ,  o u r  i n v e s t i g a t i o n  of t h e  f u e l - q u a n t i t y  measuring 

Therefore ,  t h e  Nat iona l  T ranspor t a t ion  S a f e t y  Board 

I s s u e  an Operat ions A l e r t  B u l l e t i n  t o  have FAA 
i n s p e c t o r s  a s s u r e  t h a t  crew t r a i n i n g  s t r e s s e s  
d i f f e r e n c e s  i n  f u e l - q u a n t i t y  measuring in s t rumen t s  
and t h a t  crews f l y i n g  w i t h  t h e  new system a r e  made 
aware of t h e  p o s s i b i l i t y  of m i s i n t e r p r e t a t i o n  o f  
gage r ead ings .  (Class 1 1 - - P r i o r i t y  Act ion)  (A-79-3 
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Emphasize to engineering personnel who approve 
aircraft engineering changes or issuance of 
Supplemental Type Certificates the need to con- 
sider cockpit configuration and instrumentation 
factors which can contribute to pilot confusion, 
such as the use of  similar-appearing instruments 
with different scale factors. (Class 11--Priority 
Action) (A- 79 - 33) 
Audit Supplemental Type Certificate SA3357WE-D for 
completeness, especially in the area of system 
calibration after installation. (Class 11-- 
Priority Act ion) (A- 7 9 - 3 4 )  

KING, Chairman, DRIVER, Vice Chairman, McADAMS and 
HOGUE, Meabers,concurred In the above recommendation. 


