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Content	
  of	
  this	
  briefing	
  

•  Objec@ve	
  and	
  scope	
  of	
  the	
  study	
  
•  Stakeholders	
  
•  TCAS	
  reports	
  
•  Hot	
  spots	
  
•  Findings	
  and	
  recommenda@ons	
  
•  Ac@ons	
  taken	
  
•  Way	
  forward	
  



Objec@ve	
  

•  Iden@fy	
  stakeholders	
  	
  
•  Make	
  a	
  global	
  analysis	
  of	
  TCAS	
  taking	
  into	
  
account	
  all	
  airspace	
  users	
  

•  Iden@fy	
  weak	
  points	
  in:	
  
– Regula@ons	
  
– Training	
  
– Equipment	
  
– Procedures	
  
– Airspace	
  design	
  



Objec@ve	
  

•  Develop	
  recommenda@ons	
  to	
  adress	
  
iden@fied	
  issues	
  

•  Develop	
  guidelines	
  for	
  the	
  implementa@on	
  of	
  
the	
  recommenda@ons	
  



Scope	
   Analysis	
  of	
  
reports	
  

Regula'ons	
  
review	
  

Survey	
  

Interview	
  
with	
  

stakeholder	
  

Recommenda'ons	
  

Implementa'on	
  

Share	
  with	
  
industry	
  



Stakeholders	
  

Airlines Helicopter 
Operation 

ATC 
Controllers 

Ultralight 
Operations 

Flying Club Glider 
Operation 

Military 
Operations 

Commercial 
Flight School 

VFR/IFR 
Private Pilot 

Airspace Users - Commercial 

Airspace Users - Leisure 

Regulator 
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General	
  

Finding(s)	
  
•  There	
  is	
  no	
  global	
  analysis	
  of	
  TCAS	
  issues,	
  hot	
  spots	
  in	
  Luxembourg	
  
•  TCAS	
  data	
  is	
  not	
  shared	
  among	
  the	
  different	
  airspace	
  users	
  
•  Lessons	
  learned	
  aSer	
  real	
  encounters	
  and	
  briefings	
  aSer	
  major	
  incidents	
  

do	
  not	
  reach	
  all	
  airspace	
  users	
  
•  No	
  joint	
  training	
  has	
  been	
  done	
  between	
  different	
  airspace	
  user	
  groups	
  
Recommenda'on(s)	
  
•  Share	
  safety	
  data	
  and	
  lessons	
  learned	
  



Equipment	
  

Finding(s)	
  
•  There	
  is	
  no	
  compa@bility	
  between	
  the	
  different	
  airborne	
  collision	
  

avoidance	
  systems	
  

Recommenda'on(s)	
  
•  Improve	
  /	
  develop	
  the	
  compa@bility	
  between	
  the	
  different	
  airborne	
  

collision	
  avoidance	
  systems	
  



Equipment	
  

Finding(s)	
  
•  Many	
  airspace	
  users	
  do	
  not	
  know	
  the	
  limits	
  of	
  their	
  collision	
  avoidance	
  

system	
  

Recommenda'on(s)	
  
•  If	
  compa@bility	
  of	
  the	
  different	
  collision	
  avoidance	
  systems	
  cannot	
  be	
  

guaranteed,	
  make	
  sure	
  that	
  the	
  equipment	
  users	
  are	
  aware	
  of	
  the	
  limits	
  
of	
  their	
  equipment	
  



Airspace	
  

Finding(s)	
  
•  AircraS	
  flying	
  the	
  VFR	
  paWern	
  and	
  holding	
  at	
  the	
  end	
  of	
  downwind	
  are	
  

triggering	
  TCAS	
  RAs	
  against	
  aircraS	
  on	
  final	
  approach	
  
•  Many	
  airspace	
  users	
  have	
  a	
  lack	
  of	
  knowledge	
  on	
  how	
  TCAS	
  works	
  and	
  

how	
  they	
  can	
  help	
  to	
  avoid	
  triggering	
  TCAS	
  RAs	
  

Recommenda'on(s)	
  
•  Design	
  VFR	
  holding	
  paWerns	
  so	
  that	
  interference	
  with	
  traffic	
  on	
  final	
  

approach	
  is	
  not	
  possible	
  
	
  



Airspace	
  

Finding(s)	
  
• AircraS	
  flying	
  on	
  the	
  ‘edge’	
  of	
  uncontrolled	
  airspace	
  trigger	
  TCAS	
  RAs	
  
against	
  aircraS	
  flying	
  in	
  controlled	
  airspace	
  
• Many	
  airspace	
  users	
  have	
  a	
  lack	
  of	
  knowledge	
  on	
  how	
  TCAS	
  works	
  and	
  how	
  
they	
  can	
  help	
  to	
  avoid	
  triggering	
  TCAS	
  RAs	
  

Recommenda'on(s)	
  
• Separate	
  controlled	
  from	
  ‘un-­‐controlled’	
  airspace	
  by	
  at	
  least	
  1000	
  feet.	
  



Airspace	
  

Finding(s)	
  
•  The	
  airspace	
  structure	
  in	
  and	
  around	
  Luxembourg	
  is	
  contribu@ng	
  to	
  the	
  

frequency	
  of	
  TCAS	
  RAs	
  
•  Most	
  of	
  the	
  high	
  risk	
  incidents	
  were	
  against	
  aircraS	
  which	
  did	
  not	
  operate	
  

a	
  transponder	
  
•  Many	
  airspace	
  users	
  have	
  a	
  lack	
  of	
  knowledge	
  on	
  how	
  TCAS	
  works	
  and	
  

how	
  they	
  can	
  help	
  to	
  avoid	
  triggering	
  TCAS	
  RAs	
  

Recommenda'on(s)	
  
•  Adapt	
  the	
  airspace	
  structure	
  around	
  the	
  airport	
  so	
  that	
  incoming	
  traffic	
  is	
  

protected	
  from	
  other	
  traffic	
  



Training	
  

Finding(s)	
  
•  There	
  is	
  confusion	
  about	
  which	
  RAs	
  to	
  report	
  to	
  the	
  controllers	
  on	
  the	
  

frequency	
  
•  Lessons	
  learned	
  aSer	
  real	
  encounters	
  and	
  briefings	
  aSer	
  major	
  incidents	
  

are	
  not	
  included	
  into	
  formal	
  training	
  	
  
•  Many	
  airspace	
  users	
  do	
  not	
  know	
  the	
  limits	
  of	
  their	
  collision	
  avoidance	
  

system	
  
•  Procedures	
  are	
  not	
  always	
  being	
  followed	
  (e.g.	
  traffic	
  in	
  sight,	
  use	
  of	
  

correct	
  phraseology)	
  

Recommenda'on(s)	
  
•  Review	
  /	
  enhance	
  TCAS	
  training	
  for	
  pilots	
  



Training	
  

Finding(s)	
  
•  There	
  is	
  a	
  lack	
  of	
  TCAS	
  ini@al	
  and	
  recurrent	
  training	
  which	
  translates	
  into	
  a	
  

lack	
  of	
  knowledge	
  	
  
•  Lessons	
  learned	
  aSer	
  real	
  encounters	
  and	
  briefings	
  aSer	
  major	
  incidents	
  

are	
  not	
  included	
  into	
  formal	
  training	
  
•  There	
  is	
  not	
  enough	
  prac@cal	
  training	
  (e.g.	
  simulator	
  sessions	
  of	
  real	
  

encounters)	
  

Recommenda'on(s)	
  
•  Review	
  /	
  enhance	
  TCAS	
  training	
  for	
  controllers	
  



Training	
  

Finding(s)	
  
•  Many	
  airspace	
  users	
  have	
  a	
  lack	
  of	
  knowledge	
  on	
  how	
  TCAS	
  works	
  and	
  

how	
  they	
  can	
  help	
  to	
  avoid	
  triggering	
  TCAS	
  RAs	
  

Recommenda'on(s)	
  
•  Train	
  all	
  airspace	
  users	
  who	
  are	
  not	
  legally	
  required	
  to	
  receive	
  TCAS	
  

training	
  on	
  the	
  basics	
  of	
  TCAS	
  
•  Produce	
  an	
  informa@on	
  brochure	
  for	
  all	
  airspace	
  users	
  



Ac@ons	
  taken	
  

•  Training	
  of	
  all	
  airspace	
  users	
  
	
  



Business	
  case	
  



Ac@ons	
  taken	
  

•  TCAS	
  safety	
  promo@on	
  	
  
leaflet	
  produced	
  and	
  
distributed	
  



Ac@ons	
  taken	
  

•  TMZ	
  east	
  of	
  
Luxembourg	
  

	
  



Ac@ons	
  taken	
  

•  Mid	
  Air	
  Collision	
  Avoidance	
  mee@ngs	
  with	
  US	
  
airforce	
  	
  

	
  



Ac@ons	
  taken	
  

•  Mee@ngs	
  with	
  German	
  flight	
  clubs	
  and	
  pilot	
  
organiza@ons	
  

•  Good	
  coopera@on	
  with	
  German	
  Marpingen	
  
glider	
  center	
  

•  Exchange	
  of	
  informa@on	
  on	
  glider	
  
compe@@ons,	
  commercial	
  airlines	
  flight	
  
schedules,	
  special	
  events	
  

	
  



Ac@ons	
  taken	
  

•  Enhance	
  
awareness	
  of	
  
own	
  crews	
  

•  Memos	
  at	
  the	
  
beginning	
  of	
  the	
  
summer	
  season	
  
when	
  VFR	
  traffic	
  
picks	
  up	
  

	
  



•  Opera@onal	
  notes	
  
reminder	
  of	
  
airspace	
  structure	
  
and	
  ATC	
  services	
  
provided	
  



Ac@ons	
  taken	
  

•  Sharing	
  with	
  the	
  
industry	
  

•  ERA	
  STAR	
  
•  Conferences	
  
•  ECAST	
  
•  Eurocontrol	
  
•  EASp	
  ?	
  



Conclusion	
  

To	
  exploit	
  the	
  full	
  poten@al	
  of	
  TCAS	
  II	
  it	
  is	
  not	
  
enough	
  to	
  enhance	
  the	
  technical	
  specifica@ons	
  

of	
  the	
  system	
  
BUT	
  

there	
  is	
  a	
  need	
  that	
  every	
  stakeholder	
  
understands	
  and	
  plays	
  his	
  role	
  in	
  the	
  system	
  



	
  
	
  
	
  
	
  
	
  
	
  
	
  

Thank	
  you	
  for	
  your	
  aWen@on	
  
	
  	
  

Capt.	
  Pascal	
  Kremer	
  
pascal.kremer@luxairgroup.lu	
  


