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The National Transportation Safety Board has endorsed and strongly 
supported Federal Aviation Administrat.ion (FAA) and industry programs to 
develop and implement an airborne collision avoidance system that will 
function independently of, and serve as a safety back-up to, the ground-based 
air traffic control (ATC) system. The development program began in the late 
1960s and, after undergoing many evolutionary changes in system design and 
technology, culminated in the FAA's committal to the current version of the 
Traffic Alert and Collision Avoidance System (TCAS) in 1981. The Safety 
Board was also supportive of the phased installation program for the TCAS 11, 
established by regulation in April 1990, which requires that all large air 
carrier airplanes be equipped with the TCAS I1 by December 30, 1993. 

Since the installation o f  TCAS began in 1990, there have been some 
operational problems with the systems typical of those that could be expected 
during the early introduction of such equipment. Similar problems occurred 
during the introduction of the Ground Proximity Warning System (GPWS). The 
unacceptable nuisance alarm rate of the GPWS reduced pilot confidence in the 
system to the extent that proponents feared that alarms o f  real dangers would 
be ignored. However, changes in system logic and other improvements have 
nearly eliminated false and nuisance alarms, and GPWS has been very effective 
in reducing the rate of occurrence of controlled flight into terrain 
accidents for transport airplanes. 

The Safety Board is aware of the concerns about TCAS that have been 
expressed by some air traffic controllers. Some of these appear to be well 
founded, although man,y might be attributed to the lack of a timely effort on 
the part o f  FAA air traffic management to train the ATC workforce adequately 
before the TCAS installation program began. The FAA has acknowledged this 
shortcoming and has initiated efforts to educate and train the controllers as 
to operational considerations that the TCAS system may create when 
flightcrews respond to resolution advisories (RAs) .  However, a Member of the 
Safety Board was a participant at a recent pilot/cantroller symposium on 
TCAS, which was held in Minneapolis, Minnesota, on January 26, 1993. During 
the course of this symposium, he learned that the FAA may not be providing 
the ATC workforce with a comprehensive program to explain the operational 
factors and characteristics o f  TCAS so that controllers, when performing 
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t h e i r  d u t i e s ,  w i l l  be aware o f  those s i t u a t i o n s  i n  which TLAS may p rov ide  
f l i g h t c r e w s  w i t h  an adv isory  o r  a l e r t .  Because o f  the  p o t e n t i a l  f o r  havoc 
t h a t  cou ld  be created by a c o n t r o l l e r  who may not  f u l l y  understand t h e  
r a m i f i c a t i o n s  o f  TCAS maneuvering, the  Safe ty  Board be l i eves  t h a t  t h e  FAA i 
should move aggress ive ly  t o  p rov ide  a l l  radar  c e r t i f i e d  c o n t r o l l e r s  w i t h  a 
thorough and comprehensive formal b r i e f i n g  t h a t ,  a t  a minimum, exp la ins  the  
opera t ion  o f  TCAS and the  r o l e s  and r e s p o n s i b i l i t i e s  o f  f l i g h t c r e w s  i n  
responding t o  TCAS RA a l e r t s .  This t r a i n i n g  should be admin is te red  t o  a l l  
c o n t r o l  1 e rs  on an annual bas is .  

Many o f  t h e  e a r l y  concerns were prompted as p i l o t s  rece ived TCAS 
a d v i s o r i e s  about "phantom" t a r g e t s .  Th is  problem was assoc iated w i t h  a 
l o g i c  d iscrepancy i n  one ve rs ion  o f  t h e  equipment, which has s ince  been 
cor rec ted .  An a d d i t i o n a l  problem has been nuisance alarms i n  c e r t a i n  areas 
where normal ATC t r a f f i c  f l o w  converging on p a r a l l e l  approaches o r  c l imb ing  
o r  descending t o  assigned a l t i t u d e s  can produce unnecessary TCAS Ws. 
Again, t h i s  i s  a mat te r  o f  f i n e - t u n i n g  t h e  TCAS RA l o g i c  t o  achieve a b e t t e r  
compromise between the  t ime a l l o t t e d  f o r  evas ive maneuvers and t h e  reduc t i on  
i n  nuisance alarms. 

The Safe ty  Board be l i eves  t h a t  the  problems have no t  de t rac ted  from t h e  
TCAS i n s t a l l a t i o n  programs. More than 3,500 a i rp lanes ,  about 65 percent o f  
t h e  a i r  c a r r i e r  f l e e t ,  are now equipped, and over 5 m i l l i o n  hours have been 
f l own  by  TCAS-equipped a i rp lanes .  More than 3,000 TCAS-generated adv i so r ies  
have been analyzed by an i n d u s t r y  Separat ion Assurance Task Force. Al though 
t h e r e  i s  no way t o  s t a t e  w i t h  c e r t a i n t y  t h a t  a c o l l i s i o n  would have occurred 
i n  t h e  absence o f  a TCAS a l e r t ,  several  p i l o t s  have a t t e s t e d  t o  t h a t  
p o s s i b i l i t y  i n  A v i a t i o n  Safe ty  Report ing System (ASRS) repo r t s .  

The general  success o f  t h e  program notw i ths tand ing ,  one problem t h a t  
con t inues  t o  be o f  concern t o  t h e  Safety Board r e l a t e s  t o  t h e  ex ten t  o f  
t r a i n i n g  p rov ided  t o  f l i g h t c r e w s  t o  prepare them f o r  t h e  proper  response t o  a 
TLAS RA maneuver when t h a t  i n f requen t  need a r i ses .  

On J u l y  4 ,  1991, t h e  Transpor ta t ion  Safety  Board o f  Canada conducted an 
i n v e s t i g a t i o n  o f  a near -mida i r  c o l l i s i o n  i n c i d e n t  t h a t  i nvo l ved  two Un i ted  
Sta tes  commercial a i r  c a r r i e r s  and an A i r  Canada Boeing E-767 approximately 
15 m i l e s  eas t  o f  London, Ontar io .  Canadian i n v e s t i g a t o r s  learned t h a t  
Un i ted  A i r l i n e s  f l i g h t  117 (UALII'I), a Boeing 8-737, and A i r  Canada f l i g h t  
793 (ACA793) had departed from t h e  Toronto/Lester B. Pearson I n t e r n a t i o n a l  
A i r p o r t .  Both a i rp lanes  were on radar  vec tors  f o r  t h e i r  c l i m b  southwest 
bound t o  f l i g h t  l e v e l  (FL) 280 w i t h  ACA793 about 15 m i l e s  i n  t r a i l  o f  UAL117. 
American A i r l i n e s  f l i g h t  50 (AALSO), a McDonnell Douglas DC- IO,  was nor theas t  
bound a t  FL290. 

A f t e r  UAL117 repo r ted  l e v e l  a t  FL280, the  c o n t r o l l e r  advised t h e  
f l i g h t c r e w s  of UAL117 and AAL50 o f  t h e  o the r ' s  p o s i t i o n .  The a i rp lanes  were 
on converging, o p p o s i t e - d i r e c t i o n  t racks,  t h e  d i s tance  between them was 12 
m i les ,  and t h e  a l t i t u d e  separat ion was ,the requ i red  minimum o f  1,000 f e e t .  
Both f l i g h t c r e w s  acknowledged t h e  t r a f f i c  in fo rmat ion ,  and t h e  f l i g h t c r e w  o f  
UAL117 acqu i red  v i s u a l  con tac t  w i th  AAL50. The radar  c o n t r o l l e r  l a t e r  
observed f rom mode C t ransponder re tu rns  t h a t  AAL50 had i n i t i a t e d  a descent 
from FL290, and about t h e  same time, t h e  f l i g h t c r e w  o f  AAL50 repor ted  they  
were descending as a r e s u l t  o f  a TCAS a l e r t .  The c o n t r o l l e r  advised t h e  

Such l o g i c  changes are planned f o r  f u t u r e  r e t r o f i t .  
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f l i g h t c r e w  o f  AAL50 t h a t  they had passed UAL117, t h a t  t h e r e  was no t r a f f i c  
above them, and t h a t  they should r e t u r n  t o  and ma in ta in  FL290. 

Dur ing  the  occurrence, AAL50 had descended t o  FL283, c o n f l i c t i n g  w i t h  
UALl l7 .  While a t  t h i s  a l t i t u d e ,  AAL50 passed w i t h i n  300 f e e t  o f  v e r t i c a l  and 
2 m i l e s  o f  l a t e r a l  separat ion o f  UAL117. AAL50 a l s o  passed w i t h i n  3 m i l e s  of 
l a t e r a l  separat ion o f  ACA793, which was  c l imb ing  through FL250 f o r  i t s  
assigned a l t i t u d e  o f  FL280. 

It was learned t h a t  a f t e r  t h e  f l i g h t c r e w  had been advised o f  UAL117, a 
v o i c e  was heard i n  t h e  cockp i t .  When t h e  cap ta in  i n q u i r e d  as t o  what was 
said, he was advised t h a t  t he  vo ice had been a TCAS announcement. There was 
a second TCAS announcement, and the  cap ta in  n o t i c e d  t h a t  t he re  was 
i n d i c a t e d  by a l i g h t e d  red segment i n  the  lower p o r t i o n  o f  t he  V S I .  
thought  he heard "DESCEND, DESCEND" and i n i t i a t e d  a descent o f  
approx imate ly  500 f e e t  per  minute (fpm). The crew thought t h a t  t he  t ime  
between t h e  second TCAS announcement and the  s t a r t  o f  descent was about 7 
seconds. 

The cap ta in  repo r ted  t h a t  he had d i f f i c u l t y  understanding the  TCAS au ra l  
a l e r t s  because t h e  volume was t o o  low. He a l s o  r e c a l l e d  t h a t  t he re  was no 
l i g h t e d  green zone on the  RA/VS and t h a t ,  w h i l e  i n  t h e  descent, t h e  TCAS 

600 f e e t  below. The r e s t  o f  t h e  f l i g h t c r e w  be l i eved  t h a t  t he  f i rs t  aura l  
a l e r t  was a "TRAFFIC TRAFFIC" t r a f f i c  adv isory (TA) and t h a t  t he  second a l e r t  
was a "MONITOR VERTICAL SPEED" RA. Because the f i r s t  o f f i c e r  was busy 
g e t t i n g  f l i g h t  p u b l i c a t i o n s  out  o f  h i s  bag, he immediately looked ou ts ide  of 
t h e  c o c k p i t  t o  see t h e  t r a f f i c  and d i d  no t  n o t i c e  t h e  HSD or R A / V S I  
i n d i c a t i o n s .  The second o f f i c e r  conf i rmed t h a t  t h e  lower h a l f  o f  t h e  
c a p t a i n ' s  R A / V S I  contained a r e d - l i g h t  zone. None o f  t h e  f l i g h t c r e w  r e c a l l e d  
h e a r i n g  a "CLEAR OF CONFLICT" announcement. It was a l s o  learned t h a t  
a l though t h e  f i r s t  o f f i c e r  had experienced a TCAS RA on a previous f l i g h t ,  
t h e  c a p t a i n  had never before experienced an i n - f l i g h t  TA o r  RA a l e r t .  

A rev iew o f  t h e  ATC radar p l o t s  i n d i c a t e d  t h a t  t h e  f l i g h t p a t h  o f  UAL117 
i n  r e l a t i o n  t o  AAL50's f l i g h t p a t h  should have r e s u l t e d  i n  the  i n i t i a l  
d i s p l a y  o f  a non in t rud ing  t a r g e t  and then i n  t h e  generat ion of a t r a f f i c  RA, 
a p r e v e n t i v e  "MONITOR VERTICAL SPEED" RA, and a "CLEAR OF CONFLICT" 

fn  E 

i n f o r m a t i o n  d i sp layed  on the HSD i i n d i c a t e d  t h e  t h r e a t  t a r g e t  a l t i t u d e  t o  he 

1 The V S I  ( v e r t i c a l  speed i n d i c a t o r )  d i s p l a y s  the  a i r p l a n e ' s  
v e r t i c a l  speed and i s  mod i f i ed  t o  i n d i c a t e  t h e  v e r t i c a l  r a t e  t h a t  
must be achieved t o  ma in ta in  safe separat ion from the th rea ten ing  
a i r c r a f t .  The RA d i s p l a y  conta ins segmented r e d  and green l i g h t s  
around t h e  v e r t i c a l  speed scale.  Compliance w i t h  the  RA requ i res  
f l y i n g  t o  keep the V S I  needle o u t  o f  t h e  r e d  segments. 

The HSD (ho r i zon ta l  s i t u a t i o n  d i s p l a y )  on t h e  a i r p l a n e  invo lved  i n  
t h i s  i n c i d e n t  displayed the  r e l a t i v e  heading, distance, and 
a l t i t u d e  o f  TCAS t r a f f i c  along w i t h  t h e  pr imary nav iga t i ona l  
i n fo rma t ion .  
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advisory.  The Canadian i n v e s t i g a t o r s  found no evidence t o  support  t h e  
conc lus ion  t h a t  t h e  crew had rece ived anyth ing o t h e r  than t h e  c o r r e c t  aura l  
t r a f f i c  and RAs. I n  add i t i on ,  t h e  l a c k  o f  a "CLEAR OF CONFLICT" aura l  
adv isory  would be i ncons is ten t  w i t h  t h e  normal ope ra t i on  o f  TCAS, and i t  was 
l i k e l y  t h a t  t h i s  aura l  a l e r t  was generated b u t  no t  n o t i c e d  by t h e  crew. 

On March 29, 1992, a MtDonnell Douglas DC-9 and a Boeing B-757,  bo th  
operated by Northwest A i r 1  ines,  departed the  D e t r o i t  Metropol  i t a n  A i r p o r t .  
The a i rp lanes ,  w h i l e  opera t ing  i n  instrument meteoro log ica l  cond i t i ons ,  came 
w i t h i n  0.3 m i l e s  o f  a m ida i r  c o l l i s i o n  over the  no r the rn  shore o f  Lake Er ie .  
Both a i r p l a n e s  were TCAS equipped, 

Both a i r p l a n e s  were on c ross ing  f l i g h t p a t h s  and l e v e l  a t  10,000 f e e t  
p r i o r  t o  t h e  i n c i d e n t .  When t h e  a i rp lanes  were about 3.5 m i l e s  apar t ,  t h e  
rada r  c o n t r o l l e r  a t  the  D e t r o i t  ATC f a c i l i t y  i n s t r u c t e d  t h e  f l i g h t c r e w  o f  t h e  
8-757 t o  c l i m b  and main ta in  13,000 f e e t .  The c o p i l o t  responded t o  t h e  c l i m b  
c learance and inqu i red ,  "...do you show t r a f f i c  our  10 o ' c l o c k  2 t o  3 mi les?"  
The c o n t r o l l e r ' s  response was, "yes s i r  c l imb and ma in ta in  13,000." The 
c o n t r o l l e r  then i n s t r u c t e d  the  f l i g h t c r e w  o f  the  DC-9 t o  t u r n  l e f t  t o  a 
heading o f  050°. The DC-9 f l i g h t c r e w  responded t h a t  they  were t u r n i n g  t o  the  
assigned heading and a lso  advised, " . . .  we're c l i m b i n g  f o r  t r a f f i c  
avoidance." The c o n t r o l l e r  r e p l i e d ,  "OK s i r  t h a t  t r a f f i c  i s  c l imb ing  a lso,  
he i s  out  o f  t e n  f i v e  110,500 f e e t ]  ma in ta in  ten  [ thousand]."  The f l i g h t c r e w  
responded t o  a TCAS RA p resenta t ion  by c l imb ing  s t r a i g h t  ahead. 

I t  was learned t h a t  a f t e r  t h e  capta in  o f  t h e  8-757 was issued an ATC 
c learance and had i n i t i a t e d  t h e  c l i m b  t o  13,000 f e e t ,  he rece ived a TCAS RA 
t o  descend; however, he be l i eved  t h a t  the c o n t r o l l e r ' s  acknowledgement of 
t r a f f i c ,  i n  con junc t i on  w i t h  the  i n s t r u c t i o n  t o  c l imb,  took  precedence over 
the  TCAS RA and the re fo re  e lec ted  t o  cont inue t h e  c l imb.  Consequently, t h e  
f l i g h t s  were depr ived  o f  the  safe separat ion t h a t  should have been prov ided 
by TCAS. I n  f a c t ,  because the  DC-9 was c l imb ing  a l s o  i n  response t o  TCAS, 
t h e  a i rp lanes  came c l o s e r  than they would have i f  they  had no t  been TCAS 
equipped. 

Most r e c e n t l y ,  on August 30, 1992, a near -mida i r  c o l l i s i o n  occurred 
i n v o l v i n g  a Boeing 8-767 and a McDonnell Douglas DC-9, b o t h  operated by 
U S A i r .  U S A i r  f l i g h t  1081 ( the  8-767), which was TCAS equipped, was northbound 
a t  FL288, and U S A i r  f l i g h t  1934, which was no t  TCAS equipped, was eastbound 
a t  FL280. Both a i r c r a f t  were r e c e i v i n g  ATC serv ices from c o n t r o l l e r s  a t  the  
Washington A i r  Route T r a f f i c  Cont ro l  Center. When the  a i rp lanes  were 
approx imate ly  6 m i les  apar t  and on converging courses, a TCAS TA was 
presented t o  t h e  f l i g h t c r e w  o f  USAlO81. That f l i g h t c r e w ,  who had 
misunderstood t h e i r  assigned r a d i o  frequency, was a t tempt ing  t o  r e e s t a b l i s h  
communications w i t h  t h e  appropr ia te  c o n t r o l l e r  when t h e  adv isory was 
presented. When the  range between the two a i rp lanes  decreased t o  
approx imate ly  4 . 5  miles,  TCAS issued an RA. Because o f  the  v e r t i c a l  
separa t ion  t h a t  ex is ted ,  the  RA was issued as a p r e v e n t a t i v e  measure only ,  
adv i s ing  t h e  f l i g h t c r e w  not  t o  change t h e i r  v e r t i c a l  speed ( n o t  t o  descend). 
However, a f t e r  t h e  RA was received, t l i e  f l i g h t c r e w  o f  USA1081 i n i t i a t e d  a 
3,500 fpm descent and advised ATC t h a t  they were t a k i n g  evas ive a c t i o n  t o  
avo id  a m i d a i r  c o l l i s i o n .  As a r e s u l t  o f  t h e i r  ac t i on ,  the  a i rp lanes  passed 
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w i t h i n  100 f e e t  o f  v e r t i c a l  separat ion and 0.6 m i l e s  o f  ho r i zon ta l  
separa t i on .  

S a f e t y  Board i n v e s t i g a t o r s  learned t h a t  the  cap ta in  o f  USAIOBI ,  the 
n o n f l y i n g  p i l o t ,  repo r ted  rece iv ing  a TA concern ing an i n t r u d e r  t h a t  he 
pe rce i ved  t o  have been d isp layed as a t  the  same a l t i t u d e .  Based on the  TCAS 
TA d i s p l a y ,  t h e  cap ta in  i n i t i a t e d  a v i s u a l  search f o r  the  i n t r u d e r  and 
s i g h t e d  USA1934. The cap ta in  then r e c a l l e d  r e c e i v i n g  a TCAS RA; however, he 
c o u l d  n o t  r e c a l l  e i t h e r  t h e  aura l  announcement o r  t h e  i n fo rma t ion  d isp layed 
on t h e  TCAS i n d i c a t o r .  Be l i ev ing  t h a t  t h e  t r a f f i c  was a t  the  same a l t i t u d e ,  
he i n i t i a t e d  evas ive a c t i o n  wh i l e  ma in ta in ing  v i s u a l  con tac t  w i t h  t h e  o ther  
a i r p l a n e .  T h i s  a c t i o n  was taken approximately 10 seconds a f t e r  the  RA was 
i ssued  and when the  a i rp lanes  were about 3 m i l e s  apar t .  The f l i g h t c r e w  of 
llSA1934 saw t h e i r  company a i rp lane and d i d  n o t  take  any evasive ac t i on ,  nor 
d i d  t h e y  b e l i e v e  i t  was requ i red .  Therefore,  t h e  Safe ty  Board concludes t h a t  
t h e  a c t i o n  taken by t h e  capta in  o f  USA1081 was taken as a r e s u l t  o f  h i s  
s i g h t i n g  o f  t h e  t r a f f i c ,  no t  as  a r e s u l t  o f  t h e  TCAS RA, and was i n  f a c t  
coun te r  t o  t h e  adv isory  presented by TCAS. 

The Sa fe ty  Board be l ieves  t h a t  these i n c i d e n t s  exempl i f y  the  p o t e n t i a l l y  
s e r i o u s  consequences t h a t  might r e s u l t  when f l  ightcrews respond t o  ATC 
i n s t r u c t i o n s  t h a t  a r e  i n  d i r e c t  c o n f l i c t  w i t h  TCAS commands o r  when 
f l i g h t c r e w s  respond based on a v i sua l  assessment o f  t r a f f i c  p o s i t i o n  r a t h e r  
than  adher ing  t o  TCAS aura l  a l e r t s  and commands, o r  when they respond 
i n a p p r o p r i a t e l y  t o  an RA. The S a f e t y  Board cancludes t h a t  these ac t ions  are 
p a r t i c u l a r l y  hazardous when TCAS commands are coord inated between two TCAS- 
equipped a i r c r a f t .  Improper act ions by e i t h e r  f l i g h t c r e w  could create,  
r a t h e r  than  avoid, a p o t e n t i a l  m ida i r  c o l l i s i o n .  Also, t h e  Safe ty  Board 
b e l i e v e s  t h a t  f l i gh tc rews ,  a f t e r  r e c e i v i n g  a TCAS a l e r t ,  o f t e n  i n i t i a t e  an 
avoidance maneuver t o  an a l t i t u d e  a t  a r a t e  g rea te r  than t h a t  necessary t o  
c l e a r  t h e  c o n f l i c t .  The r e s u l t i n g  a l t i t u d e  excurs ion can c rea te  a cascading 
e f fec t ,  thereby  c o n f l i c t i n g  w i t h  other  a i r c r a f t  t h a t  i n i t i a l l y  were no t  a 
t h r e a t .  These ac t i ons  a l so  can se r ious l y  d i s r u p t  a i r  t r a f f i c  c o n t r o l l e r s '  
separa t i on  e f f o r t s  and necess i ta te  t h e i r  r e s o l v i n g  any r e s u l t a n t  c o n f l i c t s .  

The Sa fe ty  Board i s  aware t h a t  the  FAA i s  a n t i c i p a t i n g  the  approval and 
imp lementa t ion  o f  a sof tware change t o  TCAS beginning i n  e a r l y  1993. This  
program change w i l l  make TCAS more compat ib le w i t h  e x i s t i n g  ATC procedures 
and p i l o t  expec ta t ions  o f  the  Nat ional  Airspace System (NAS). Current  TCAS 
RAs a l l o w  5 seconds f o r  the  p i l o t  t o  recognize the  na ture  o f  the  a l e r t  and 3 
seconds for t h e  p i l o t  t o  e s t a b l i s h  the  r a t e  o f  c l i m b  o r  descent necessary t o  
maneuver. Al though these thresholds w i l l  n o t  be changed, the re  are s p e c i f i c  
i ns tances  i n  which t h e  RA w i l l  be modi f ied.  For example, t h e r e  are occasions 
when an RA w i l l  be presented t o  f l i g h t c r e w s  o f  a i r c r a f t  t h a t  are i n  apparent 
c o n f l i c t  but, because o f  ATC clearances, t h e  c o n f l i c t  w i l l  be resolved 
w i t h o u t  f l i g h t c r e w  RA compliance. Th is  can occur when a c l imb ing  o r  
descending a i r c r a f t  i s  approaching i t s  c learance a l t i t u d e  w i t h  t h e  o ther  
a i r c r a f t  i n  l e v e l  f l i g h t ,  although t h e  adequate 1,000 f o o t  separat ion 
s tandard  w i l l  be maintained. Under such cond i t i ons  the  TCAS system i s  
f u n c t i o n i n g  as intended; however, the  system i s  no t  ab le t o  incorpora te  the 
c a n t r o l l e r  issued a l t i t u d e  and the  r e s u l t a n t  a c t i o n  o f  the  f l i g h t c r e w .  I n  
essence, t h e  TCAS system i s  not  ab le t o  p r e d i c t  t h a t  the  1,000 f o o t  
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separation standard has been assured. 

TCAS incidents, such as those cited earlier in this letter, strongly 
suggest that current TCAS training standards for commercial airline , 
flightcrews are inadequate. During a review of TCAS training provided to air 
carrier flightcrews, Safety Board staff noted that, for initial TCAS 
training, most airlines rely on classroom study, videotape presentations, 
computer-based instruction, and written tests. However, none of this 
training requires the use of simulators or other types of interactive devices 
that would provide the pilot experience in responding to RAs. Also, 
recurrent training appears to be very limited and, of more concern, no time 
Ifmit has been established from initial training to first ’TCAS flight. The 
Safety Board is aware that FAA Advisory Circular 120-55, dated October 23, 
1991, describes acceptable methods for TCAS training, including the use of 
simulators; however, because this document is not regulatory in nature, there 
is no requirement for compliance. The Safety Board believes that because 
TCAS is interactive by design, rapid and correct display interpretation is 
essential for immediate and proper pilot response. Therefore, a variety of 
TCAS encounter scenarios should be developed that would require dynamic 
interpretation and maneuvering response by the pilot. This training should 
be accomplished in a simulator. These scenarios should be administered, at a 
minimum, during initial and recurrent training, to ensure the highest level 
of flightcrew proficiency. The Safety Board does not believe that complete 
TCAS installations or the use of complicated TCAS algorithms in the simulator 
would be required to achieve this objective. 

The Safety Board believes that the use of flight recorders would 
provide a more complete and accurate account of flightcrew reactions to TCAS 
RAs and would be beneficial for accident prevention purposes. Specifically, 
such records would prove to be beneficial to all pilots, air traffic 
controllers, and the FAA as a means to readily identify those operational and 
technical issues which may need to be addressed and corrected. On July 11, 
1988, the FAA issued a final rule3 that revised the flight data recorder 
(FDR) and cockpit voice recorder (CVR) requirements for a broad category of 
airplanes and rotorcraft operated by air carriers and commuters, as well as 
select aircraft operated in general aviation. Prior t o  issuance of the rule 
changes, FAA and Safety Board staff met to discuss the feasibility of 
recording all TCAS targets, traffic alerts, and RAs. The Safety Board staff 
expressed the view that recording all TCAS information might saturate the 
flight recorder system and, as an alternative, suggested that TCAS RAs and 
sensitivity level selections be recorded. The FAA concurred with the Safety 
Board’s position and included them as recommended parameters if additional 
FDR recording capacity is available. 

The Safety Board recognizes that the introduction of new technology into 
an operational environment may require a period of transition and adjustment 
to accommodate unforeseen occurrences. Such has been the case with TCAS. 
The Safety Board also believes that FDRs have proven to be extremely 

Federal Register/ Vo1.53, No. 132 / July 11, 1988 14 CFR Parts 23, 
25, 27, 29, 91,  121, 125, and 135 
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successful in determining fl ightcrew responses to hazardous situations, As a 
result, many changes have been made to operating procedures that have 
substantially contributed to enhanced fl ightcrew performance. At present, 
the investigation of TCAS incidents is limited to available ATC radar data, 
readout o f  existing FDR parameters, and statements of observations and 
actions from the flightcrews. The Safety Board believes that in order to 
comprehensively evaluate fl ightcrew and TCAS performance and operational 
characteristics, the existing criteria for future FOR parameter recording 
should be modified to require that specific TCAS parameters be included. 

The Safety Board commends the FAA for its accomplishments in the TCAS 
program and believes that the implementation of the following safety 
recommendations will contribute t o  the improvement of both fl ightcrew and 
TCAS operational performance and safety. Therefore, the National 
Transportation Safety Board recommends that the Federal Aviation 
Administration: 

Amend 14 CFR Parts 121, 125, and 129 to require Traffic 
Alert and Collision Avoidance System (TCAS) flight 
simulator training for flightcrews during initial and 
recurrent training. This training should familiarize the 
fl ightcrews with TCAS presentations and require 
maneuvering in response to TCAS visual and aural alerts. 
(Class 11,  Priority Action)(A-93-46) 

Amend 14 CFR Parts 121, 125, and 135, Appendix B or D, as 
appropriate, t o  include Traffic Alert and Collision 
Avoidance System (TCAS) resolution advisories and TCAS 
sensitivity level settings as mandatory recording 
parameters for future flight data recorders (FDR) and 
current FDR installations that have the capacity for 
these additional parameters. (Class 11, Priority 
Action) (A-93-47) 

Immediately provide all radar certified controllers with 
a thorough and comprehensive formal briefing that 
explains the operations of the Traffic Alert and 
Collision Avoidance System (TCAS) and the roles and 
responsibilities o f  flightcrews in responding to TCAS 
resolution advisory (RA) alerts. This briefing should be 
administered to all air traffic controllers on an annual 
basis. (Class 11, Priority Action)(A-93-48) 



Chairman VOGT, Vice Chairman COUGHLIN, and Members LAUBER, HART, and 
HAMMERSCHMIDT concurred in these recommendations. 

By: Carl W .  Vogt 
Chairman 
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