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Outline	
  
On-­‐Aircra>	
  Upset	
  PrevenBon	
  &	
  
Recovery	
  Training	
  
•  Some	
  insight	
  into	
  the	
  challenges	
  for	
  
pilots	
  

•  ICAO	
  priori6es	
  of	
  on-­‐aircra.	
  trng	
  
•  Mandatory	
  Transferable	
  Skills	
  
•  Margin	
  of	
  Safety	
  needed	
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Loss of 
Control is 

still 
happening! 



Why? 



100 % 

All-Attitude Daily Threat 

All-Attitude Training (180 AOB, +/- 90 Pitch) 

11.1 % Max Licensing Limits (60 AOB, +/-30 Pitch) 

4.9 % 

Upset Definition 

Airplane Upset Recovery Training Aid 

Upset Definition (45 AOB, +25 & -10 Pitch) 

All-­‐aatude	
  Perspec6ve	
  &	
  Analogy	
  

Roll (Right) Roll (Left) 

Pitch (-down) 

Pitch (+up) 
+ 90o 

+ 50o 

+ 30o 

+ 25o 

+ 10o 

- 10o 

- 50o 

- 90o 

60o 

90o 180o 180o 135o 135o 

45o 

Atypical Skill & Knowledge Required 
•  Abnormal Conditions – Time Critical 
•  Cuing is Unfamiliar / Unexpected 
•  Skills / IP Techniques Absent 
•  Pilot Psycho / Physiology Altered 
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All-­‐Envelope	
  Awareness	
  



It	
  won’t	
  help	
  you	
  get	
  right-­‐side	
  up.	
  



Pre-­‐Training	
  Evalua6on	
  of	
  a	
  Corporate	
  
Pilot	
  



ICAO	
  Manual	
  on	
  UPRT:	
  Impact	
  
Career	
  Path	
  of	
  Professional	
  Jet	
  Pilots	
  

UPRT-­‐specific	
  Academics	
  
•  Industry-­‐approved	
  

Core	
  Skills:	
  On-­‐aircra.	
  UPRT	
  –	
  CPL	
  /	
  MPL	
  
•  All-­‐envelope	
  All-­‐aatude	
  Plajorm	
  Recommended	
  
•  Repe66on	
  to	
  Proficiency:	
  Transferrable	
  &	
  Posi6ve	
  
•  Startle,	
  Fear,	
  Reality	
  –	
  Factors	
  
•  Industry-­‐approved	
  Techniques	
  

Simulator:	
  Generic	
  ME	
  EFIS	
  Jet	
  
•  i.e.	
  PL	
  111-­‐216:	
  ATP	
  CTP	
  –	
  Aug	
  2014	
  

Simulator:	
  Type-­‐specific	
  UPRT	
  
•  Type	
  &	
  Recurrent	
  

IOS	
  Enhancements	
  



ICAO	
  Manual	
  on	
  AUPRT	
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6nyurl.com/icao10011	
  



ICAO	
  Priori6es	
  
ICAO	
  acknowledges	
  that:	
  
	
  
On-­‐Aircra.	
  training	
  provides	
  experience	
  and	
  confidence	
  
in	
  the	
  psychophysiological	
  domain	
  of	
  upsets	
  that	
  cannot	
  
be	
  fully	
  realized	
  in	
  FSTDs	
  alone.	
  	
  
	
  

Human	
  Factors	
  Training	
  designed	
  to	
  miBgate:	
  
Startle/fear,	
  disorienta6on,	
  overreac6on,	
  fixa6on,	
  
cogni6ve	
  bias	
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Mi6ga6ng	
  Loss	
  of	
  Control	
  In-­‐flight	
  

“Frightened	
  human	
  beings	
  
will	
  only	
  do	
  what	
  they’re	
  
trained	
  to	
  do….	
  	
  
“You	
  don’t	
  rise	
  to	
  the	
  
occasion.	
  You	
  sink	
  to	
  the	
  
level	
  of	
  your	
  training.”	
  

Lt.	
  Col.	
  Dave	
  Grossman	
  
Marine	
  Corps	
  



Cri6cal	
  Role	
  of	
  Simula6on	
  



On-­‐Aircra.	
  UPRT	
  Framework	
  

SMS	
  

Program	
  
Design	
  

Instructor	
  
QA	
  

Transferable	
  
Skills	
  

Margins	
  of	
  
Safety	
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Light	
  Aeroba6c	
  
Aircra.	
  

Large	
  Transport	
  
Aircra.	
  



So	
  how	
  can	
  small	
  aircra.	
  apply	
  to	
  airliners?	
  
	
  

Three	
  Areas	
  of	
  Applica6on:	
  
	
  
–  Aerodynamic	
  behavior	
  common	
  to	
  all	
  fixed	
  wing	
  aircra.	
  not	
  
currently	
  presented	
  in	
  exis6ng	
  simulators	
  due	
  to	
  aeromodels	
  or	
  
fidelity	
  limita6ons.	
  

	
  
–  Essen6al	
  psychological	
  and	
  physiological	
  human	
  factors	
  impact,	
  
which	
  cannot	
  be	
  fully	
  encountered	
  in	
  the	
  virtual	
  environment.	
  

	
  
–  General	
  strategies	
  or	
  techniques	
  that	
  can	
  be	
  applied	
  broadly,	
  
which	
  are	
  not	
  aircra.	
  specific.	
  



Transferable	
  Skills	
  

•  Established	
  Program	
  
–  Industry-­‐ve;ed	
  

•  AURTA,	
  Doc	
  10011,	
  AC’s,	
  SIB’s,	
  	
  
–  Aeroba6cs	
  vs	
  UPRT	
  
–  Focused	
  on	
  Transfer	
  

•  It’s	
  not	
  about	
  the	
  training	
  aircra.	
  

•  Nega6ve	
  Training	
  
– What	
  is	
  it?	
  
–  Incorrect	
  Principles	
  
–  Not	
  Reliably	
  Transferable	
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On-­‐Aircra.	
  UPRT	
  Framework	
  

SMS	
  

Program	
  
Design	
  

Instructor	
  
QA	
  

Transferable	
  
Skills	
  

Margins	
  of	
  
Safety	
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Margins	
  of	
  Safety	
  

•  Instructor	
  Margins	
  
–  Skill	
  &	
  Experience	
  MUST	
  
Exceed	
  the	
  Curriculum	
  
Significantly	
  

–  Currency	
  &	
  Fitness	
  
•  Airplane	
  Margins	
  

– Must	
  Exceed	
  the	
  
Curriculum	
  Significantly	
  

–  Flight	
  Test	
  Limita6ons	
  
–  Cer6fica6on	
  Limita6ons	
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Margin	
  of	
  Safety	
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UPRT	
  Safety	
  Considera6ons	
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UPRT	
  Safety	
  Considera6ons	
  
UPRT	
  Aircra>	
  PlaSorm	
  ConsideraBons:	
  
•  We	
  	
  must	
  have	
  Safe	
  and	
  Legal	
  Delivery	
  
of	
  UPRT	
  

•  We	
  must	
  ask:	
  
– What	
  are	
  approved	
  opera6ng	
  limita6ons?	
  
– What	
  are	
  design	
  limits?	
  
– What	
  is	
  available	
  margin	
  of	
  safety?	
  

•  Pilots	
  will	
  make	
  mistakes	
  even	
  in	
  training	
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UPRT	
  Safety	
  Considera6ons	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  Normal	
  Category	
  Aircra.	
  intended	
  for	
  non-­‐acroba6c	
  
opera6on	
  
–  Non-­‐acroba6c	
  ops	
  include:	
  

•  Any	
  maneuver	
  incidental	
  to	
  normal	
  opera6on	
  
•  Stalls	
  
•  Lazy	
  Eights,	
  Chandelles,	
  Steep	
  Turns	
  (not	
  to	
  exceed	
  60	
  deg	
  AOB)	
  

–  Spins	
  Prohibited	
  
–  One-­‐turn	
  Margin	
  of	
  Safety	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  Normal	
  Category	
  Design	
  Limits	
  
3.8	
  G	
  and	
  -­‐1.52	
  G	
  (Flaps	
  Up)	
  
Rolling	
  Pull	
  limit	
  =	
  2.5	
  G	
  
Safety	
  Margin	
  =	
  2.5	
  G	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  UBlity	
  Category	
  Aircra.	
  intended	
  for	
  normal	
  
opera6on	
  plus	
  limited	
  acroba6c	
  opera6on	
  
–  Limited	
  acroba6c	
  ops	
  include:	
  

•  Spins	
  (if	
  approved	
  for	
  type	
  ac.)	
  
•  Lazy	
  Eights,	
  Chandelles,	
  Steep	
  Turns	
  
•  Any	
  maneuver	
  	
  (not	
  to	
  exceed	
  90	
  deg	
  AOB)	
  

–  Possibly	
  need	
  parachutes	
  

–  Possible	
  only	
  One-­‐turn	
  Margin	
  of	
  Safety	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  UBlity	
  Category	
  Design	
  Limits	
  
4.4	
  G	
  and	
  -­‐1.76	
  G	
  (Flaps	
  Up)	
  
Rolling	
  Pull	
  Limit	
  2.9	
  G	
  
Margin	
  of	
  Safety	
  2.9	
  G	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  AcrobaBc	
  Category	
  Aircra.	
  intended	
  for	
  use	
  without	
  
restric6on	
  
–  Acroba6c	
  ops	
  include:	
  

•  Any	
  maneuver	
  	
  (including	
  exceeding	
  	
  90	
  deg	
  AOB)	
  
–  Possibly	
  need	
  parachutes	
  

•  Spins	
  
–  Six-­‐turn	
  spin	
  Margin	
  of	
  Safety	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  

•  AcrobaBc	
  Category	
  Design	
  Limits	
  
6.0	
  G	
  and	
  -­‐3.0	
  G	
  (Flaps	
  Up)	
  
Rolling	
  Pull	
  Limit	
  4.0	
  G	
  
Margin	
  of	
  Safety	
  4.0	
  G	
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UPRT	
  Safety	
  Considera6ons	
  
FAA	
  14	
  CFR	
  Part	
  23	
  States	
  (EASA	
  CS	
  23):	
  
Equipment:	
  
•  Parachutes	
  Required:	
  inten6onal	
  maneuver	
  +/-­‐30	
  deg	
  

	
  pitch,	
  +60	
  deg	
  AOB	
  	
  (except	
  spin	
  trng)	
  
•  G-­‐meters:	
  typically	
  Acroba6c	
  ac.	
  only	
  
•  Emergency	
  Egress:	
  	
  typically	
  Acroba6c	
  ac.	
  only	
  
•  Dual	
  Seatbelts:	
  	
  typically	
  Acroba6c	
  ac.	
  only	
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Summary	
  of	
  Aeroplane	
  Limita6ons	
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UPRT	
  Safety	
  Considera6ons	
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Light	
  Twin	
  Cer6fica6on:	
  Flight	
  Test	
  	
  
•  What	
  is	
  the	
  cer6fied	
  spin	
  margin	
  of	
  
safety?	
  	
  
–  Approved	
  for	
  inten6onal	
  spins?	
  -­‐No	
  
–  Uninten6onal	
  spin	
  protec6on?	
  Same	
  as	
  SE?	
  
–  CS-­‐23:	
  No	
  undue	
  tendency	
  to	
  spin	
  in	
  a	
  stall	
  
with	
  the	
  cri6cal	
  engine	
  failed	
  

•  Are	
  there	
  any	
  risks	
  in:	
  
–  Accelerated	
  Stall?	
  /	
  Prolonged	
  Stall?	
  -­‐Yes	
  

•  Margin	
  of	
  safety	
  a.er	
  the	
  stall:	
  
–  NONE	
  



Ques6ons	
  
On-­‐Aircra>	
  Upset	
  PrevenBon	
  &	
  
Recovery	
  Training	
  
•  Some	
  insight	
  into	
  the	
  challenges	
  for	
  
pilots	
  

•  ICAO	
  priori6es	
  of	
  on-­‐aircra.	
  trng	
  
•  Transferable	
  Skills	
  mandatory	
  
•  Margin	
  of	
  Safety	
  needed	
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