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S y nops is

Th e a ircra ft , a  Pila tu s  PC-12 , s er ia l n u m ber  151 , wa s  on  a  s ch edu led  dom es t ic fligh t
from  St . J oh n ’s , Newfou n d la n d , to Goos e Ba y, La b ra dor , with  th e p ilot , a  com pa n y
obs erver , a n d  eigh t  pa s s en gers  on  boa rd . Twen ty-th ree m in u tes  in to th e fligh t , th e
a ircra ft  tu rn ed  ba ck  towa rds  St . J oh n ’s  beca u s e of a  low oil p res s u re in d ica t ion . Eigh t
m in u tes  la ter , th e en gin e
(Pra t t  & Wh itn ey PT6A-67B) h a d  to be s h u t  down  beca u s e of a  s evere vib ra t ion . Th e
p ilot  th en  tu rn ed  towa rds  Cla ren ville Airpor t , bu t  wa s  u n a b le to rea ch  th e a ir field . Th e
a ircra ft  wa s  des t royed  du r in g th e forced  la n d in g in  a  bog on e a n d  a  h a lf m iles  from  th e
Cla ren ville Airpor t . Th e p ilot , th e com pa n y obs erver , a n d  on e pa s s en ger  s u s ta in ed
s er iou s  in ju r ies . 

Th e Boa rd  determ in ed  th a t  th e p ilot  d id  n ot  follow th e p res cr ibed  em ergen cy
procedu re for  low oil p res s u re, a n d  th e en gin e fa iled  before h e cou ld  la n d  s a fely. Th e
p ilot 's  decis ion  m a k in g wa s  in flu en ced  by h is  belief th a t  th e low oil p res s u re
in d ica t ion s  were n ot  va lid . Th e en gin e fa iled  a s  a  res u lt  of a n  in ter ru p t ion  of oil flow to
th e firs t -s ta ge p la n et  gea r  a s s em bly; th e ca u s e of th e oil flow in terru p t ion  cou ld  n ot  be
d eterm in ed .

Ce rapport es t éga lem en t d is pon ible en  fra nça is .
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S e e  G los s a r y a t  Ap p e n d ix  B  for  a ll a b b r e via t ion s  a n d  a c r on ym s .
1

All t im e s  a r e  ND T (c oor d in a t e d  u n ive r s a l t im e  [U TC ] m in u s  2 .5  h ou r s ) u n le s s
2

ot h e r w is e  s t a t e d .
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1 .0 Factua l In form ation

1 .1 His tory  of th e  Fligh t

Th e a ircra ft , opera t in g a s  Keln er  Airwa ys  Fligh t  151 , depa r ted  St . J oh n ’s ,

Newfou n d la n d , for  Goos e Ba y, La b ra dor , on  a n  in s t ru m en t  fligh t  ru les  (IFR)  fligh t  a t1

1655  Newfou n d la n d  da yligh t  s a vin g t im e (NDT)  with  th e p ilot , a n  obs erver , a n d  eigh t2

p a s s en gers  on  b oa rd .

As  th e a ircra ft  a pp roa ch ed  th e p la n n ed  cru is e a lt itu de of 22  000  feet  (FL220), th e p ilot

n oted  a n  u n u s u a lly low in d ica t ion  on  th e en gin e oil p res s u re ga u ge a n d , ju s t  pr ior  to

levellin g off a t  FL2 2 0 , th e low oil p res s u re ca u t ion  a n n u n cia tor  ligh t  a ct iva ted . Up on

levellin g off a t  FL220 , a pp roxim a tely 39  n a u t ica l m iles  (n m ) from  St . J oh n ’s  Airpor t ,

th e low oil p res s u re wa rn in g a n n u n cia tor  ligh t  a ct iva ted . Th e p ilot  a dvis ed  com pa n y

m a in ten a n ce pers on n el of th e low oil p res s u re in d ica t ion s  by m es s a ge th rou gh  th e

com pa n y d is pa tch  fa cility in  St . J oh n ’s . Ma in ten a n ce a dvis ed  th e p ilot , via  com pa n y

d is pa tch , th a t  h e s h ou ld  retu rn  to St . J oh n ’s . Th e rela yin g of m es s a ges  between  th e

p ilot  a n d  m a in ten a n ce took  a bou t  s ix m in u tes , a n d  th e a ircra ft  wa s , by th en , 71  n m

from  th e St . J oh n ’s  Airpor t  a n d  40  n m  from  th e Ga n der  Airpor t . Th e p ilot  th en

requ es ted  a n d  received  a  clea ra n ce ba ck  to St . J oh n ’s  Airpor t  from  Ga n der  Area

Con trol Cen tre (ACC).

Fou r  m in u tes  a fter  s ta r t in g th e tu rn  ba ck  towa rds  St . J oh n ’s , a n  en gin e vib ra t ion

developed . Th e a ircra ft  wa s  44  n m  from  th e Ga n der  Airpor t  a n d  des cen d in g th rou gh

FL200 . Th e p ilot  decla red  a n  em ergen cy with  Ga n der  ACC a n d  wa s  clea red  d irect  to

th e St . J oh n ’s  Airport . Th e p ilot  wa s  in it ia lly a b le to decrea s e th e vib ra t ion  by

redu cin g th e power  s et t in g; h owever , a bou t  fou r  m in u tes  la ter , th e vib ra t ion  beca m e

s o s evere th a t  th e p ilot  h a d  to s h u t  down  th e en gin e. Th e a ircra ft  wa s  a pp roxim a tely

49  n m  from  th e S t . J oh n ’s  Airpor t  a t  a n  a pp roxim a te a lt itu de of 13  000  feet  wh en  th e

en gin e wa s  s h u t  down . Th e p ilot  repor ted  to Ga n der  ACC th a t  th ere wa s  a  com plete

en gin e fa ilu re a n d  a s ked  for  vectors  to th e n ea res t  s u ita b le a irpor t . Th e n ea res t

s u ita b le a irpor t , S t . J oh n ’s , wa s  beyon d  th e glide ra n ge of th e a ircra ft  a t  it s  p res en t

a lt itu de. Wh en  th e p ilot  a dvis ed  Ga n der  ACC of th is , th e con troller  p rovided  h im  with

vectors  to th e Cla ren ville Airpor t , th e on ly oth er  a irpor t  in  th e a rea , wh ich  wa s  20  n m

ba ck . Cla ren ville Airpor t  is  loca ted  a pp roxim a tely 47  n m  s ou th ea s t  of Ga n der .

Du rin g th e des cen t  towa rd  Cla ren ville, th e p ilot  requ es ted  a  repor t  on  th e loca l

wea th er  in  th e Cla ren ville a rea . S in ce th ere is  n o a ct ive wea th er  repor t in g s ta t ion  in
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th e vicin ity of th e Cla ren ville Airpor t , th e Ga n der  ACC requ es ted  a n  es t im a te of th e

loca l wea th er  con d it ion s  from  
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th e Cla ren ville deta ch m en t  of th e Roya l Ca n a d ia n  Mou n ted  Police (RCMP). Th e

in form a t ion  rela yed  to th e p ilot  wa s  th a t  th e clou d  la yer  wa s  es t im a ted  to be a bove th e

s u rrou n d in g h ills  a n d  th e vis ib ility wa s  es t im a ted  to be a pp roxim a tely five m iles .

Approxim a tely 15  m in u tes  a fter  th e en gin e wa s  s h u t  down , th e a ircra ft  b roke ou t  of

clou d  over  a  wooded  a rea  a t  a n  es t im a ted  a lt itu de of 400  to 500  feet  a bove grou n d

level (a gl). Th e fron t  win ds creen  wa s  obs cu red  with  en gin e oil on  th e ou ts ide a n d

con den s a t ion  on  th e in s ide; con s equ en t ly, th e p ilot  s ide-s lipped  th e a ircra ft  to s ee ou t

th e s ide win dow. Th e a irpor t  wa s  n ot  vis ib le, a n d  th e p ilot  elected  to force-la n d  in  a

bog.

Th e a ircra ft  wa s  force-la n d ed  a t  a p p roxim a tely 1 74 1 , with  th e la n d in g gea r  a n d  fla p s

ret ra cted , 1 .5  n m  s ou th ea s t  of th e Cla ren ville Airport .

1 .2 In ju ries  to Pers on s

Crew Pa s s en gers Oth ers Tota l

Fa ta l - - - -

Ser iou s 1 1 1 3

Min or/ Non e - 7 - 7

Tota l 1 8 1 1 0

1 .3 Da m a ge to Aircra ft

Th e a ircra ft  wa s  d es t royed .

1 .4 Oth er Da m a ge

Grou n d  da m a ge wa s  res tr icted  to th e im pa ct  a rea  of th e bog.



FAC TU AL INF O R M ATIO N

4 TR ANS P O R TATIO N S AF E TY BO AR D

1 .5 Pers onn el In form a tion

Ca p ta in

Age 30

Pilot  Licen ce ATPL

Medica l Exp iry Da te 04  Ma y 99

Tota l Flyin g Hou rs 4  700

Hou rs  on  Typ e 8 0 0  

Hou rs  La s t  9 0  Da ys 1 2 0

Hou rs  on  Typ e La s t  9 0  Da ys 8 0

Hou rs  on  Du ty Pr ior  to Occu rren ce 2

Hou rs  Off Du ty Prior  to Work  Per iod 80

Th e p ilot  h eld  a n  a ir lin e t ra n s p or t  p ilot  licen ce a n d  a  va lid  p ilot  p roficien cy ch eck  on

th e

PC-12  a ircra ft . He h a d  a  va lid  m ed ica l cer t ifica te, s ign ed  by a  Ca n a d ia n  a via t ion

m ed ica l exa m in er  on  28  April 1998 . He h a d  a ls o com pleted  a ll gen era l a n d  s pecific

cla s s room  tra in in g requ ired  by th e Ca n a d ia n  Avia tion  Regu la tion s  (CARs ) a n d  th e

com pa n y opera t ion s  m a n u a l to qu a lify h im  to a ct  a s  p ilot-in -com m a n d  on  th e PC-12

a ircra ft .

1 .6 Aircra ft In form a tion

Ma n u fa ctu rer Pila tu s  Aircra ft  Lim ited

Type a n d  Model PC-12

Yea r  of Ma n u fa ctu re 1 9 9 6

Ser ia l Nu m b er 1 5 1

Cert ifica te of Airworth in es s

      (Fligh t  Perm it)

0 1  Ap ril 1 99 7

Tota l Air fra m e Tim e 3  913  h ou rs

En gin e Type (n u m ber  of) P&W PT6A-67B (1 ) 

Propeller / Rotor  Type (n u m ber  of) Ha r tzell HC-E4A-3D (1 )

Ma xim u m  Allowa b le Ta ke-off Weigh t 9  921  lb

Recom m en ded  Fu el Type(s ) J et  A, J et  A1 , J et  B
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Fu el Type Us ed J et  B

1 .6 .1 Genera l

A review of th e a ircra ft  docu m en ta t ion  in d ica tes  th a t  th e a ircra ft  wa s  m a in ta in ed  in

a ccorda n ce with  exis t in g regu la t ion s  a n d  a pp roved  p rocedu res . However , in  order  for

a n  a ircra ft  to be a pp roved  for  s in gle-en gin e in s t ru m en t  fligh t  ru les  (SEIFR) fligh t , a

ch ip  detector  s ys tem  to wa rn  th e p ilot  of exces s ive ferrou s  m a ter ia l in  th e en gin e

lu b r ica t in g s ys tem  is  requ ired . Th e des ign  fea tu re of th e ch ip  detector  in s ta lled  on  th is

a ircra ft  wa s  s u ch  th a t  in d ica t ion s  to th e cockp it  were d is a b led  wh en ever  th e la n d in g

gea r  wa s  ret ra cted ; th erefore, th is  in s ta lla t ion  d id  n ot  m eet  th e requ irem en ts  of th e

s ta n da rd  govern in g th e t ra n s por t  of pa s s en gers  in  s in gle-en gin ed  a ircra ft , Com m ercia l

Air  Service Sta n da rd  (CASS) 723 .22 .

Th e a ircra ft  jou rn ey log in d ica ted  th a t  th e a ircra ft  wa s  d is p a tch ed  on  th e a ccid en t

fligh t  with  th e followin g deferred  defects :

1 . Em ergency  loca tor trans m itter (ELT) rem oved .—Th e ELT wa s  rem oved

pr ior  to th is  fligh t  for  m a in ten a n ce. CAR 605 .39  a llows  for  fligh t

with ou t  a n  ELT for  u p  to 90  da ys ;

2 . De-ice  s y s tem  inopera tive , a ircra ft res tricted .—Th e ou tboa rd  de-icin g

boot  on  th e left  win g h a d  been  rep la ced  p r ior  to th e fligh t  a n d , beca u s e

th e cu re t im e on  th e s ea la n t  wa s  48  h ou rs , th e s ys tem  wa s

u n s ervicea b le.

3 . Low  oil quan tity  ligh t inopera tive .—Du rin g a n  u n rela ted  m a in ten a n ce

a ct ion  p r ior  to th e a cciden t  fligh t , th e low oil qu a n t ity ligh t  wa s

obs erved  to be illu m in a ted . Th e ta n k  level wa s  ch ecked  a n d  fou n d  to be

fu ll. Du r in g s u bs equ en t  t rou b les h oot in g of th e s ys tem , th e ligh t

ext in gu is h ed , a n d  m a in ten a n ce wa s  u n a b le to determ in e wh y it  h a d

illu m in a ted . Th e filler  ca p  a n d  in d ica tor  a s s em b ly were s u s p ected  of

h a vin g a n  in term it ten t  fa u lt . As  a n  in ter im  m ea s u re wh ile a wa it in g

rep la cem en t  pa r ts , th e a ircra ft  wa s  p la ca rded , a n d  a  let ter  wa s  s en t  to

a ll fligh t  crew a dvis in g th em  th a t  th e s ys tem  wa s  u n s ervicea b le a n d  to

vis u a lly ch eck  th e oil level before ea ch  fligh t . Th e p ilot  h a d  rea d  th e

let ter , a n d  h e ch ecked  th e oil before depa r t in g on  th e a cciden t  fligh t .

1 .6 .2 Engine Magnetic Particle  (Ch ip) Detector
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Th e ch ip  detector  s ys tem  on  boa rd  th e PC-12  is  in s ta lled  a t  th e s ix o’clock  pos it ion  in

th e redu ct ion  gea rbox (RGB). On ly th e oil lu b r ica t in g th e RGB a n d  a  por t ion  of th e

lu b r ica t in g oil from  th e n u m ber  th ree a n d  fou r  en gin e bea r in gs  pa s s  over  th e ch ip

detector  before retu rn in g to th e s ca ven ge oil pu m p . Non e of th e lu b r ica t in g oil from

th e n u m ber  on e a n d  two en gin e bea r in gs  a n d  n on e of th e oil from  th e a cces s ory

gea rbox (AGB) pa s s  over  a  ch ip  detector  before retu rn in g to th e s ca ven ge oil pu m p . Oil

from  th es e a rea s  goes  fir s t  th rou gh  th e s ca ven ge oil pu m p , th en  th rou gh  th e p res s u re

pu m p  a n d  oil filter , before retu rn in g to lu b r ica te th e en gin e com pon en ts . As  a  res u lt ,

m eta l gen era ted  in  th es e a rea s  wou ld  be filtered  ou t  p r ior  to en cou n ter in g th e ch ip

detector  in  th e RGB.

1 .6 .3 Electrica l S y s tem

Th e SEIFR requ irem en t  for  elect r ica l power  is  for  two in depen den t  power  gen era t in g

s ou rces , eith er  of wh ich  is  ca pa b le of s u s ta in in g es s en t ia l fligh t  in s t ru m en ts  a n d

electr ica l equ ipm en t .  Th e PC-12  m eets  th is  requ irem en t  with  a  28 -volt  d irect  cu rren t3

s ys tem  com pris ed  of a  m a in  gen era tor , a  s econ da ry gen era tor , a n d  a  24 -volt  ba t tery.

Th e ba t tery p rovides  power  for  s ta r t in g th e en gin e a n d , in  th e ca s e of en gin e fa ilu re or

fa ilu re of both  gen era tors , it  will power  es s en t ia l elect r ica l s ys tem s  for  20  m in u tes  if

th e loa d  is  redu ced  below 60  a m ps  or  for  30  m in u tes  if th e loa d  is  redu ced  below 50

a m ps .

1 .6 .4 Wind s h ield  Hea t

Th e s ole m ea n s  of defoggin g a n d  a n t i-icin g th e two-p iece win ds h ield  a re twin -zon e

du a l electr ic h ea t in g elem en ts . Win ds h ield  h ea t  is  con trolled  by two s witch es

(left -h a n d  a n d  r igh t-h a n d ) a n d  two h ea t  levels  (“ligh t” a n d  “h ea vy”), wh ich  a re to b e

u s ed  a s  requ ired  for  defoggin g a n d  a n t i-icin g. In  th e even t  of a n  en gin e fa ilu re,

win ds h ield  h ea t  is  on ly a va ila b le to th e p ilot ’s  win ds h ield . Da ta  p rovided  by th e

m a n u fa ctu rer  in d ica te th a t , in  th e ca s e of a n  en gin e fa ilu re, if th e p ilot ’s  win ds h ield

h ea t  is  con t in u ou s ly s elected  on  “ligh t” m ode, th e du ra t ion  of ba t tery power  wou ld  be

a bou t  24  m in u tes ; if it  is  con t in u ou s ly s elected  to th e “h ea vy” m ode, th e du ra t ion  of

ba t tery power  wou ld  be a bou t  22 .5  m in u tes . Th e p ilot  tu rn ed  off th e win ds h ield  h ea t

a fter  th e en gin e fa iled  in  order  to con s erve ba t tery power .

PC-12  p ilots  h a ve repor ted  th a t  th e win ds h ield s  in  th is  a ircra ft  will frequ en t ly fog over

wh en  th e win ds h ield  h ea t  is  n ot  s elected . Th e p ilot  d id  n ot  re-s elect  win ds h ield  h ea t

p r ior  to n ea r in g th e Cla ren ville Airport , a n d , wh en  th e a ircra ft  b roke ou t  of th e clou d ,

th e win ds h ield  wa s  obs cu red . In  th is  occu rren ce, h owever , beca u s e of th e
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com bin a t ion  of fog a n d  oil th a t  wa s  obs t ru ct in g th e p ilot ’s  vis ion , re-s elect in g

win ds h ield  h ea t  wou ld  likely n ot  h a ve h a d  a  pos it ive effect .

1 .6 .5 Oxy gen  S y s tem

Th e a irp la n e is  equ ipped  with  a n  em ergen cy oxygen  s ys tem  for  u s e by th e crew a n d

pa s s en gers  in  th e even t  of a  los s  of p res s u r iza t ion . A fu lly ch a rged  oxygen  s tora ge

cylin der  will s u pp ly two crew a n d  n in e pa s s en gers  for  ten  m in u tes .
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1 .6 .6 W eigh t and  Ba lance 

Th e weigh t  a n d  cen tre of gra vity were with in  th e p res cr ibed  lim its .

1 .7 Meteorologica l In form a tion

Th e p ilot  h a d  received  th e 1800  UTC h ou r ly wea th er  repor t  for  both  Ga n der  a n d  St .

J oh n ’s  p r ior  to depa r tu re. Th is  wea th er  in form a t ion  a ls o in clu ded  th e term in a l

foreca s t , win ds  a loft , s ign ifica n t  m eteorology reports  (SIGMET), a n d  a rea  foreca s t  for

Newfou n d la n d  a n d  La b ra dor . After  tu rn in g ba ck  to S t . J oh n ’s , th e p ilot  received  th e

la tes t  S t . J oh n ’s  wea th er . 

Area  foreca s t :

At  18 00  UTC, a  qu a s i-s ta t ion a ry low p res s u re s ys tem  wa s  90  n m  ea s t  of S t .

J oh n ’s . Th ere wa s  a ls o a  n or th -s ou th  u pper  t rou gh  to th e wes t  of S t . J oh n ’s ,

m ovin g wes twa rd .

Th e foreca s t  for  th e St . J oh n ’s  a rea  in d ica ted  a  clou d  la yer  a t  2  0 0 0  to 3  0 0 0

feet  broken , occa s ion a l overca s t , with  th e top  of th is  la yer  a t  8  000  feet . A

la yer  of h igh , s ca t tered  clou d  wa s  a ls o foreca s t  with  th e vis ib ility a t  grea ter

th a n  6  s ta tu te m iles  (s m ). Th ere wou ld  be is ola ted  a ltocu m u lu s  ca s tella n u s

clou d  with  th e tops  a t  16  000  feet , givin g 2  to 5  s m  vis ib ility in  ligh t  ra in

s h owers  a n d  m is t . Precip ita t ion  wou ld  becom e ligh t  ra in  a n d  s n ow s h owers

a fter  2400  UTC.

Th e foreca s t  for  th e Ga n d er  a rea  in d ica ted  a  clou d  la yer  a t  1  0 0 0  to 2  0 0 0

feet  overca s t  with  la yers  u p  to 18  000  feet . A la yer  of h igh , b roken  clou d  wa s

a ls o foreca s t  with  th e vis ib ility a t  3  s m  to grea ter  th a n  6  s m  in  ligh t  ra in  a n d

m is t . Th ere wou ld  be s ca t tered  em bedded  a ltocu m u lu s  ca s tella n u s  a n d

towerin g cu m u lu s  clou d  with  th e tops  a t

20  000  feet , givin g 1  to 3  s m  vis ib ility in  ra in  s h owers  a n d  m is t . Precip ita t ion

wou ld  becom e occa s ion a l ligh t  ra in  a n d  s n ow a fter  2400  UTC.

Th e icin g foreca s t  for  th e a rea  in d ica ted  m odera te m ixed  icin g in

a ltocu m u lu s  ca s tella n u s  /  towerin g cu m u lu s ; oth erwis e ligh t  to m odera te

r im e icin g a bove th e freezin g level. Th e freezin g level wa s  to be a t  or  n ea r  th e

s u rfa ce.

Th e h ou r ly wea th er  repor t  for  St . J oh n ’s  Airpor t  a t  1800  UTC wa s :
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Su rfa ce win ds  340  degrees  t ru e a t  15  kn ots , vis ib ility 15  s m , clou d  la yers

700  feet  b roken  /  1  000  feet  overca s t , tem pera tu re 3  degrees  Cels iu s ,

dewpoin t  2  degrees , a lt im eter  29 .46 .  Rem a rks : clou d  type a n d  covera ge wa s

s t ra tu s  fra ctu s  s ix-eigh th s  a n d  s t ra tocu m u lu s  two-eigh th s .

Th e h ou r ly wea th er  repor t  in  effect  a t  S t . J oh n ’s  Airpor t  a t  th e t im e of th e occu rren ce

wa s  th e

1900  UTC obs erva t ion , a s  follows :

Su rfa ce win ds  340  degrees  t ru e a t  14  kn ots , vis ib ility 15  s m , clou d  la yer  600

feet  overca s t , t em pera tu re 3  degrees  Cels iu s , dewpoin t  2  degrees , a lt im eter

29 .48 . Rem a rks : clou d  type a n d  covera ge wa s  s t ra tu s  fra ctu s  eigh t-eigh th s .

Th e term in a l foreca s t  for  St . J oh n ’s  Airpor t  from  1700  to 2000  UTC wa s :

Su rfa ce win ds  360  degrees  t ru e a t  20  kn ots , vis ib ility 3  s m  in  ligh t  d r izzle

a n d  m is t , clou d  la yers  600  feet  overca s t , t em pora r ily m ore th a n  6  s m

vis ib ility, n o s ign ifica n t  wea th er , clou d  la yer  800  feet  overca s t .

Th e h ou r ly wea th er  repor t  for  Ga n der  Airpor t  a t  1800  UTC wa s :

Su rfa ce win ds  340  degrees  t ru e a t  19  kn ots , vis ib ility 3  s m  in  ligh t  ra in  a n d

m is t , clou d  la yers  200  feet  b roken  /  600  feet  overca s t , tem pera tu re 2  degrees

Cels iu s , dewpoin t  1  degree, a lt im eter  29 .63 , recen t  m odera te ra in . Rem a rks :

clou d  type a n d  covera ge wa s  s t ra tu s  fra ctu s  s even -eigh th s  a n d

s t ra tocu m u lu s  on e-eigh th .

A s pecia l wea th er  repor t  is s u ed  a t  19 41  UTC wa s  in  effect  a t  Ga n der  Airpor t  a t  th e

t im e of th e occu rren ce, a s  follows :

Su rfa ce win ds  350  degrees  t ru e a t  15  kn ots , vis ib ility 2  ½  s m  in  ligh t  ra in

a n d  m is t , clou d  la yer  300  feet  overca s t , t em pera tu re 2  degrees , dewpoin t  2

degrees , a lt im eter  29 .63 . Rem a rks : clou d  type a n d  covera ge wa s  fog two-

eigh th s  a n d  s t ra tu s  fra ctu s  s ix-eigh th s .

Th e term in a l foreca s t  for  Ga n der  Airpor t  from  1600  to 2200  UTC wa s :

Su rfa ce win ds  360  degrees  t ru e a t  20  kn ots , vis ib ility 3  s m  in  ligh t  ra in  a n d

m is t , clou d  la yers  300  feet  broken  /  600  feet  overca s t .

Th ere wa s  n o SIGMET or  p ilot  repor t  (PIREP) in  effect  for  th e a rea  a t  th e t im e of th e

occu rren ce.
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1 .8 Aid s  to Na viga tion

Th e p ilot  wa s  a s s is ted  in  h is  n a viga t ion  by ra da r  vectors  a n d  th e u s e of th e on boa rd

globa l pos it ion in g s ys tem  (GPS). Th ere a re n o grou n d-ba s ed  a id s  to n a viga t ion  a t  th e

Cla ren ville Airport .
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1 .9 Com m u n ica tion s

Com m u n ica t ion s  were m a in ta in ed  between  th e a ircra ft  a n d  Ga n der  ACC u n t il ju s t

p r ior  to im p a ct  with  th e grou n d .

1 .1 0 Aerod rom e In form a tion

Cla ren ville Airpor t  is  cer t ified  a n d  opera ted  by th e Govern m en t  of Newfou n d la n d  a n d

La bra dor. Th e s in gle ru n wa y (08 / 26 ) is  3  933  feet  lon g. Th e a irport  is  s u ita b le for  PC-

12  a ircra ft  vis u a l fligh t  ru les  (VFR) opera t ion s .

1 .1 1 Fligh t Record ers

Th e a ircra ft  wa s  n ot  equ ipped  with  a  fligh t  da ta  recorder  or  a  cockp it  voice recorder ,

n or  wa s  eith er  requ ired  by regu la t ion .

1 .1 2 W reck a ge a n d  Im pa ct In form a tion  

1 .12 .1 S ite Exam ina tion

Th e firs t  im p a ct  wa s  with  th e top s  of fou r  s m a ll s p ru ce t rees  a t  th e ed ge of th e b og.

Th e a n gle a t  wh ich  th e tops  of th e t rees  were b roken  is  con s is ten t  with  th e a ircra ft

bein g in  a  15 -degree, left -ba n k  a t t itu de wh en  it  s t ru ck  th e t rees . Th e firs t  grou n d

im pa ct  wa s  wh en  th e left  win g t ip  con ta cted  th e bog a pp roxim a tely 63  feet  beyon d  th e

b roken  t rees  a n d  du g a  58 -foot-lon g gou ge in  th e bog on  a  h ea d in g of 270  degrees .

Th e ou tboa rd  s ix feet  of th e left  win g wa s  loca ted  a t  th e en d  of th e lon g gou ge. Th e

n ext  poin t  of con ta ct  with  th e grou n d  wa s  a  la rge ova l-s h a ped  cra ter  20  feet  beyon d

th e en d  of th e gou ge. Th e s h a pe of th is  cra ter  is  con s is ten t  with  th e a ircra ft  fu s ela ge

s t r ik in g th e grou n d  a t  th is  poin t . Th e en gin e a n d  en gin e m ou n t  s epa ra ted  from  th e

a ircra ft  in  th e a rea  of th e la rge cra ter . After  th e in it ia l fu s ela ge grou n d  con ta ct , th e

a ircra ft  s k ipped  forwa rd  a pp roxim a tely 7 5  feet  wh ile rota t in g cou n terclockwis e

th rou gh  a pp roxim a tely 1 80  degrees , before tou ch in g th e grou n d  a ga in  with  th e

t ra ilin g edges  of firs t  th e r igh t  win g, th en  th e left  win g. Th is  is  con s is ten t  with  im pa ct

m a rks  on  th e t ra ilin g ed ge of th e r igh t  win g a n d  is  p roba b ly th e in it ia t ion  poin t  for  th e

rem a in der  of th e left  win g s epa ra t in g from  th e a ircra ft . Th e a ircra ft  th en  s k ipped

a n oth er  75  feet , s t ill rota t in g cou n terclock wis e, before com in g to res t  on  a  h ea d in g of

225  degrees , with  th e en gin e u n dern ea th  th e r igh t  win g. Th e left  win g, wh ich

s epa ra ted  from  th e a ircra ft  a t  th e root , wa s  wedged  in  th e grou n d , u n dern ea th  th e ta il

of th e a ircra ft . Hea vy oil s t rea ks  were obs erved  a lon g both  s ides  of th e fu s ela ge, a s

well a s  ligh ter  t ra ces  of oil on  top  of th e fu s ela ge. Th ere wa s  oil on  th e win ds creen s

du r in g fligh t , wh ich  a ffected  th e p ilot ’s  a b ility to s ee ou ts ide, bu t  th e win ds creen s
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broke ou t  of th e a ircra ft  du r in g im pa ct , a n d  it  wa s  n ot  pos s ib le to determ in e h ow

m u ch  oil h a d  been  on  th em .
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1 .12 .2 Engine His tory

Th e en gin e, Pra t t  & Wh itn ey (P&W) PT6A-67B, s er ia l n u m ber  PR0003 , wa s  in s ta lled

a s  or igin a l equ ipm en t  on  th e a ircra ft . On  19  Sep tem ber  1997 , a t  1  825  tota l en gin e

h ou rs , th e en gin e wa s  rem oved  from  s ervice a n d  s en t  to P&W for  exa m in a t ion  a n d

repa ir  du e to regu la r  fin d in gs  of ca rbon  in  th e oil filter  a n d  d is colou ra t ion  of th e oil.

After  rep a ir , th e en gin e wa s  rein s ta lled  in  th e a ircra ft  on  0 9  Ma rch  1 99 8 . On  0 4  Ma y

1998 , a t  2  387  tota l h ou rs , th e com pres s or wa s  bores coped  in  res pon s e to a n

u n con firm ed  ch a n ge in  th e ga s  p rodu cer  ru n -down  t im e; n o defects  were fou n d . Th e

s ta r ter-gen era tor  ga r lock  s ea l a n d  oil p res s u r izin g va lve were rep la ced  a t  th is  t im e du e

to oil con s u m ption  repor ted  a t  two qu a r ts  in  12  h ou rs  of en gin e opera t ion . On  05  Ma y

1998 , a t  2  400  tota l h ou rs , th e fu el con trol u n it  a n d  h igh -p res s u re fu el pu m p  were

rep la ced  du e to s low s ta r t in g. On  09  Ma y 1998 , th e s ta r ter -gen era tor  ga r lock  s ea l wa s

a ga in  rep la ced  du e to con t in u ed  h igh  oil con s u m ption ; th ere were n o fu r th er  reports

of h igh  oil con s u m ption . An a lys is  of oil s a m ples  ta ken  on  12  Ma y 1998  d id  n ot

in d ica te en gin e deter iora t ion .

A review of th e jou rn ey log s h eets  ba ck  to wh en  th e occu rren ce en gin e wa s  re-

in s ta lled  in  th e a ircra ft  s h owed  a  con s is ten t  va r ia n ce for  recorded  oil p res s u re en t r ies

from  on e p ilot  to th e n ext . Th e ra n ge wa s  from  110  to 125 ; h owever , th e record in g for

ea ch  in d ividu a l p ilot  wa s  a lwa ys  con s is ten t . Th e pa t tern  in  wh ich  th es e oil p res s u re

va r ia t ion s  a ppea r  s u gges ts  th a t  th ey were du e to th e m a n n er  in  wh ich  th e oil p res s u re

wa s  bein g rea d  a n d  recorded  by ea ch  p ilot , ra th er  th a n  bein g a ctu a l va r ia t ion s  in  oil

p res s u re.

1 .12 .3 Engine Teard ow n  and  Exam ina tion

Th e en gin e wa s  s h ip p ed  to th e P&W fa cility in  Lon gu eu il, Qu eb ec, wh ere a  tea rd own

exa m in a t ion  wa s  con du cted  u n der  th e s u pervis ion  of a  TSB in ves t iga tor . It  wa s

determ in ed  th a t  th e en gin e fa iled  a s  a  res u lt  of a n  in terru p t ion  of oil flow to th e firs t -

s ta ge p lan et  gea r  a s s em bly in  th e RGB. Th ere wa s  n o s ervice h is tory of a  s im ila r

fa ilu re a n d , des p ite exten s ive exa m in a t ion  a n d  tes t in g on  th e en gin e a n d  rela ted

s ys tem s  a n d  com pon en ts , n o ca u s e for  th e in terru p t ion  in  oil flow to th e firs t -s ta ge

p la n et  gea r  a s s em bly cou ld  be fou n d . Oth er  n oteworth y fin d in gs  of th e tea rdown

exa m in a t ion  were th a t  n o oth er  a rea s  in  th e en gin e h a d  s ign s  of oil s u pp ly s ta rva t ion ,

in clu d in g th e s econ d-s ta ge p la n et  bea r in gs , a n d  th a t  th e power  tu rb in e h a d  s epa ra ted

from  th e redu ct ion  gea r  d r ive (a s  a  res u lt  of th e oil flow in ter ru p t ion ), s h edd in g it s

b la des  from  th e res u lta n t  overs peed  con d it ion . (Th e b la des  were con ta in ed  with in  th e

en gin e ca s in g.)

1 .1 3 Med ica l In form a tion
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Th ere were n o in d ica t ion s  of p re-exis t in g m ed ica l con d it ion s  th a t  wou ld  h a ve

a dvers ely a ffected  th e p ilot ’s  perform a n ce.
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1 .1 4 Fire

Th ere were n o s ign s  of p re- or  pos t -im pa ct  fire.

1 .1 5 S u rviva l As pects

Th e pa s s en ger  ca b in  rem a in ed  in ta ct , a n d  th e m a in  ca b in  door , th e ca rgo door , a n d

th e over-win g exit  were a ll opera b le. Th e forwa rd  pa s s en ger  s ea t  on  th e r igh t-h a n d

s ide beca m e deta ch ed  from  th e s ea t  ra ils  du r in g th e a cciden t  s equ en ce. Neith er  th e

s ea t  ra ils  n or  th e s ea t -to-ra il a t ta ch m en t  poin ts  exh ib ited  a n y s ign s  of da m a ge, a n d

th e lock in g m ech a n is m  fu n ct ion ed  a s  des ign ed ; th is  s u gges ts  th a t  th e s ea t  m a y n ot

h a ve been  locked  in  p la ce.

Th e p ilot  a n d  com pa n y obs erver  were t ra pped  in  th eir  s ea ts  by th e rea rwa rd

d is p la cem en t  of th e in s t ru m en t  pa n el a n d  th e u pwa rd  d is p la cem en t  of th e cockp it

floor  du r in g im pa ct . On e of th e pa s s en gers  took  ch a rge of get t in g th e oth er  pa s s en gers

ou t  a n d  a wa y from  th e a ircra ft  a n d  of p rovid in g firs t  a id  ca re to th e p ilot  a n d  th e

obs erver . He th en  collected  s om e fu el th a t  wa s  s p illin g from  a  ru p tu red  fu el lin e a n d

s ta r ted  a  fire to keep  th e pa s s en gers  wa rm .

Upon  bein g n ot ified  of th e im pen d in g cra s h , th e RCMP a ct iva ted  th e loca l grou n d

s ea rch -a n d -res cu e tea m  a n d  ch a r tered  a  h elicop ter  from  a  loca l opera tor . An  a ir

s ea rch  wa s  con du cted  in  th e gen era l a rea  of th e a cciden t  before a  s ign a l fla re wa s

s een . Th e a cciden t  s ite wa s  loca ted  a t  1845 , a pp roxim a tely on e h ou r  a fter  th e a cciden t

h a d  occu rred . A s ea rch -a n d -res cu e La b ra dor  h elicop ter  a r r ived  a t  th e s cen e a t  19 00 ,

a n d  a ll th e occu pa n ts  were eva cu a ted  from  th e s cen e by 2045 .

Th is  wa s  th e a ircra ft ’s  firs t  fligh t  s in ce th e ELT h a d  been  rem oved  for  m a in ten a n ce.

Th e gen era l loca t ion  of th e a ircra ft  wa s  kn own , th e cra s h  s ite wa s  in  a  la rge open  bog,

on e of th e pa s s en gers  wa s  a b le to fire a  fla re, a n d  th e ceilin g a n d  vis ib ility a llowed  a

vis u a l a ir  s ea rch . Th erefore, th e a bs en ce of a n  ELT d id  n ot  h a ve a  det r im en ta l effect

on  loca t in g th e a ircra ft . However , th e rem oten es s  of th e fligh t ’s  p la n n ed  rou te

s u pp or ts  th e im porta n ce of a n  ELT.

1 .1 6 Tes ts  a n d  Res ea rch

No tes ts  or  res ea rch  were con d u cted .

1 .1 7 Orga n iz a tion a l a n d  Ma n a gem en t In form a tion

At th e t im e of th e occu rren ce, th e com pa n y opera ted  two a ircra ft , a  Beech  1900  a n d

th e Pila tu s  PC-12 . Th e Beech  1900  wa s  u s ed  p r im a r ily for  ca rgo opera t ion s  a n d
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occa s ion a lly for  pa s s en ger-ca rryin g ch a r ter  fligh ts . Th e p r im a ry u s e of th e PC-12  wa s

ca rgo opera t ion s ; it  wa s  a ls o u s ed  for  s ch edu led  pa s s en ger  fligh ts  wh ich  con s is ted  of a

on ce-da ily Goos e Ba y–St . J oh n ’s –Goos e Ba y fligh t , s ix da ys  a  week . Th e PC-12  a ircra ft

wa s  ch a n ged  from  pa s s en ger  con figu ra t ion  to ca rgo con figu ra t ion  a n d  vice vers a

du r in g th e s ta t ion  s tops  in  Goos e Ba y, wh ich  were a pp roxim a tely 3 0  m in u tes  in

du ra t ion . Th e com pa n y obs erver  u s u a lly in s ta lled  th e s ea ts .

1 .1 8 Ad d ition a l In form a tion  

1 .18 .1 S EIFR Fligh t

Prior  to a dop t in g a  policy on  th e ca rryin g of pa s s en gers  on  SEIFR fligh ts , Tra n s port

Ca n a da  (TC) con du cted  a  s tu dy on  SEIFR a n d  pu b lis h ed  a  pos it ion  pa per  in  Decem ber

1993 . Th e pa per  con clu ded  th a t  th e p roven  relia b ility of m odern  tu rb in e en gin es

in s ta lled  in  m odern , fa ctory-bu ilt , tu rb in e-powered  a ir fra m es  with  m odern  a vion ics

m a de SEIFR fea s ib le a n d  th a t  th e r is k s  in h eren t  in  s u ch  a  policy were m a n a gea b le.

Th e res u lts  of th e s tu dy were s u bm it ted  to TC’s  Sys tem  Sa fety Directora te for  a n

in depen den t  opera t ion a l s a fety review. Th e Directora te, a fter  s tu dyin g a ll a s pects  of

th e policy a n d  d is cu s s in g it  with  oth er  tech n ica l exper ts , con clu ded  th a t  th e r is k s

were in deed  m a n a gea b le. Fin a lly, th e p ropos ed  policy wa s  s u b jected  to con s u lta t ion

with  in teres ted  s egm en ts  of th e Ca n a d ia n  a via t ion  in du s t ry a n d , a fter  n o d is s en t in g

op in ion s  were received , CAR 703 .22  a n d  CASS 723 .22 , th e regu la t ion  a n d  s ta n da rd

govern in g th e t ra n s por t  of pa s s en gers  in  s in gle-en gin ed  a ircra ft , ca m e in to effect .

In clu ded  in  th e p ropos ed  SEIFR policy wa s  a  con d it ion  in  th e requ ired  equ ipm en t  lis t

(REL) for  a  m a in ten a n ce s ys tem  ca p a b le of a u tom a t ica lly m on itor in g a n d  record in g

th os e pa ra m eters  cr it ica l to en gin e perform a n ce a n d  con d it ion . However , th is

con d it ion  d id  n ot  form  pa r t  of th e REL ou t lin ed  in  CASS 723 .22 . Th e p ropos ed  SEIFR

regu la t ion s  for  Au s t ra lia  a n d  th e Join t Avia tion  Requ irem en ts  for  Eu rope do lis t  a n

a u tom a t ic t ren d  m on itor in g s ys tem  a s  a  con d it ion  in  th e p ropos ed  REL. Alth ou gh  th e

Un ited  Sta tes  Federa l Avia t ion  Regu la t ion s  (FARs ) govern in g SEIFR opera t ion s  do n ot

ca ll for  a n  a u tom a t ic t ren d  m on itor in g s ys tem , th ey do requ ire th a t  th e opera tor’s

m a in ten a n ce in s pect ion  p rogra m  in clu de eith er  th e m a n u fa ctu rer’s  recom m en ded

tren d  m on itor in g p rogra m  or  a  Federa l Avia t ion  Adm in is t ra t ion  (FAA)-a pp roved  t ren d

m on itor in g p rogra m . Ca n a d ia n  regu la t ion s  do n ot  requ ire a  SEIFR opera tor  to

in corpora te en gin e t ren d  m on itor in g in  h is  or  h er  m a in ten a n ce p rogra m . Sta n da rd

Opera t in g Procedu res  (SOPs ) a re a  regu la tory requ irem en t  for  com m ercia l opera t ion s

wh ere th e a ircra ft  m u s t  be opera ted  by two or  m ore p ilots ; h owever , SOPs  a re n ot

requ ired  for  com m ercia l s in gle-p ilot  opera t ion s . Th e opera tor  in  th is  occu rren ce d id

n ot  h a ve SOPs  per ta in in g to th e opera t ion  of th e Pila tu s  a ircra ft .

1 .18 .2 Tra in ing Requ irem en ts  for S EIFR
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To a ct  a s  p ilot -in -com m a n d  on  a ircra ft  a pp roved  for  SEIFR fligh t , p ilots  a re requ ired  to

h a ve t ra in in g in  a n  a pp roved  s yn th et ic t ra in in g device (s im u la tor ). Th ere is  n ow a n

a pproved  PC-12  s im u la tor  a va ila b le for  t ra in in g; h owever , wh en  th e PC-12  wa s  firs t

cer t ified  for  SEIFR fligh t , 
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th ere wa s  n ot . Con s equ en t ly, TC is s u ed  a  wa iver  a llowin g SEIFR opera t ion s  in  th is

a ircra ft , p rovided  th e p ilots  h a d  t ra in in g on  th e Ces s n a  208  s im u la tor . Th e p ilot  h a d

com pleted  th e requ ired  s im u la tor  t ra in in g in  th e Ces s n a  208  s im u la tor .

1 .18 .3 Pilot Decis ion -Mak ing Tra in ing

Th ere is  n o regu la tory requ irem en t  for  SEIFR opera t ion s  p ilots  to h a ve received  p ilot

decis ion -m a k in g (PDM) t ra in in g. However , th is  a ppea rs  in con s is ten t  in  th a t  th e

s ta n da rd  for  redu ced  VFR lim its , CASS 723 .28  VFR Fligh t  Min im a —Un con trolled

Airs pa ce, requ ires  p ilots  to h a ve PDM tra in in g. Th e occu rren ce p ilot  h a d  n ot  a t ten ded

a  cou rs e in  PDM. 

TC-recogn ized  PDM cou rs es  m u s t  in clu de th e followin g top ics :

1 . Th e Decis ion  Ma k in g Proces s  in clu d in g m odu les  on  ps ych ologica l

fa ctors , levels  of perform a n ce, a n d  “error  t ra p” ph en om en a  (u n s a fe

a ct ion s  ta ken  a s  a  res u lt  of wron gfu l a s s u m pt ion s , u n s a fe con d it ion s

or  p ra ct ices ).

2 . Hu m a n  Error  Cou n term ea s u res  h igh ligh ted  by releva n t  ca s e s tu d ies  of

pa s t  a cciden ts .

1 .18 .4 Em ergency  Proced ures

Sect ion  3 .6 , En gin e Em ergen cies , of th e p ilot  opera t in g h a n dbook  (POH) des cr ibes  th e

p rocedu res  to be followed  for  low oil p res s u re in d ica t ion s :

In d ica t ion s : EIS  ca u t ion  oil b lin k in g 40 / m in . (After  20  s ec, EIS

wa rn in g oil b lin k in g 80 / m in ). Oil Px 60  to 90  PSI

1 . Ng ch eck  a b ove 7 2%

2. Torqu e Redu ce to below 24  PSI

3 . Aircra ft La n d  a s  s oon  a s  p ra ct ica l.

In d ica t ion s : EIS ca u t ion  oil b lin ks  40 / m in  a n d / or  EIS  wa rn in g

oil b lin ks  80 / m in . Oil Px below 60  PSI or  a bove 135

PSI.

4 . Aircra ft La n d  a s  s oon  a s  pos s ib le u s in g m in im u m  torqu e.



FAC TU AL INF O R M ATIO N

TR ANS P O R TATIO N S AF E TY BO AR D 1 9

If pos s ib le a lwa ys  reta in  glide ca pa b ility to th e s elected  la n d in g a rea  in  ca s e

of tota l en gin e fa ilu re.
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Th e POH does  n ot  defin e th e term s  “La n d  a s  s oon  a s  p ra ct ica l” a n d  “La n d  a s  s oon  a s

pos s ib le;” h owever , th es e term s  a re gen era lly a ccep ted  to m ea n  th e followin g:

La n d  a s  s oon  a s  p ra ct ica l—La n d in g a irpor t  a n d  du ra t ion  of fligh t  a re a t  th e

d is cret ion  of th e p ilot . Exten ded  fligh t  beyon d  th e n ea res t  s u ita b le a irpor t  is

n ot  recom m en ded .

La n d  a s  s oon  a s  pos s ib le—La n d  with ou t  dela y a t  n ea res t  a irpor t  wh ere a  s a fe

a p p roa ch  a n d  la n d in g is  rea s on a b ly a s s u red .

1 .18 .5 Previous  Low  Oil Pres s ure Ind ica tions  

A few m on th s  p r ior  to th is  occu rren ce, du r in g th e t im e wh en  a  loa n er  en gin e h a d  been

in s ta lled  in  th e a ircra ft , th e p ilot  reported  th a t  h e h a d  exp er ien ced , on  a  cou p le of

occa s ion s , th e oil p res s u re d ropp in g in to th e lower  pa r t  of th e green  ba n d  du r in g

clim b  a n d  th en  retu rn in g to n orm a l a fter  levellin g off. Th e p ilot  reported  th a t  h e

th ou gh t  th a t  th e s a m e th in g wa s  recu rr in g on  th e a cciden t  fligh t  a n d  th a t  th e

u n s ervicea b le low oil qu a n t ity a n n u n cia t in g s ys tem  wa s  a ls o rela ted  to th e low oil

p res s u re in d ica t ion s  h e wa s  exper ien cin g.

1 .18 .6 Aircra ft Glid e Perform ance Ca lcu la tions

Ca lcu la t ion s  determ in ed  th a t  if th e p ilot , a t  th e t im e en gin e vib ra t ion s  occu rred , h a d

im m ed ia tely tu rn ed  ba ck  to Ga n der  a n d  m a in ta in ed  22  000  feet , h e cou ld  h a ve

rea ch ed  th e a irpor t . It  wa s  a ls o determ in ed  th a t  if h e h a d  rem a in ed  a t  22  000  feet

u n t il th e en gin e wa s  even tu a lly s h u t  down , h e cou ld  h a ve rea ch ed  St . J oh n ’s .

Th e PC-12  m a xim u m  opera t in g a lt itu de is  30  000  feet  a n d , for  a  s in gle-p ilot  opera t ion

with  pa s s en gers , 25  000  feet . For  th e pu rpos es  of d is cu s s in g ba t tery a n d  oxygen

s ys tem  requ irem en ts , ca lcu la t ion s  determ in ed  th a t  a t  th e op t im u m  glide s peed , th e

a ircra ft  wou ld  des cen d  from

30  000  feet  to s ea  level in  32 .5  m in u tes , a n d  th e t im e from  25  000  feet  to 13  000  feet

wou ld  be

11 .5  m in u tes .

1 .18 .7 Regu la tory  Requ irem en t for De-icing Equ ipm en t

CAR 605 .30  requ ires  th a t  th e p ilot -in -com m a n d  determ in e th a t  th e a ircra ft  is

a dequ a tely equ ipped  to opera te in  icin g con d it ion s  if icin g con d it ion s  a re reported  or

foreca s t . Icin g con d it ion s  were foreca s t  for  th e rou te of fligh t .
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2 .0 Ana ly s is

2 .1 En gin e Fa ilu re

Th e en gin e fa iled  a s  a  res u lt  of a n  in terru p t ion  of oil flow to th e firs t -s ta ge p la n et  gea r

a s s em bly; th e ca u s e of th e oil flow in terru p t ion  cou ld  n ot  be determ in ed . Th e ch ip

detector  wou ld  h a ve in crea s ed  th e p roba b ility of givin g th e p ilot  a dva n ce wa rn in g of

th e im pen d in g en gin e fa ilu re a n d  m igh t  h a ve in flu en ced  h is  decis ion  m a k in g h a d  it

been  opera t ion a l in  fligh t .

2 .2 En gin e Ch ip Detector

Th e ch ip  detector  s ys tem , a s  in s ta lled , is  n ot  a b le to wa rn  th e p ilot  of fer rou s  m a ter ia l

gen era ted  by a ll th e en gin e com pon en ts . In s ta lla t ion  of a  s econ d  ch ip  detector , in  th e

loca t ion  of th e AGB dra in  p lu g, wou ld  a llow for  th e m on itor in g of a ll th e u n filtered  oil,

a n d  wou ld  a ls o in d ica te th e p res en ce of fer rou s  pa r t icles  if t ied  in to th e exis t in g ch ip

in d ica t in g s ys tem . Th e en gin e ch ip  detect in g s ys tem , a s  it  is  p res en t ly con figu red  on

th e PC-12 , does  n ot  m on itor  th e en t ire en gin e lu b r ica t in g s ys tem  for  fer rou s  pa r t icles .

Th e en gin e m a n u fa ctu rer  h a s  a dvis ed  th a t  th is  ch ip  detect in g con figu ra t ion  a ls o

exis ts  on  th e oth er  a ircra ft  types  equ ipped  with  th e PT-6  en gin e.

2 .3 Pilot Decis ion  Ma k in g

Th e firs t  in d ica t ion  of a  p rob lem  wa s  a  lower-th a n -n orm a l oil p res s u re ga u ge rea d in g,

followed  qu ick ly b y a  “low oil p res s u re” fla s h in g ca u t ion  ligh t , a n d  th en  a  fla s h in g

wa rn in g ligh t . Th es e p rogres s ive in d ica t ion s  were des ign ed  to a ler t  th e p ilot  to th e

wors en in g s itu a t ion  a n d  t r igger  th e requ ired  a ct ion  ca lled  for  in  th e POH, i.e. “La n d  a s

s oon  a s  pos s ib le.” Th e on s et  of en gin e vib ra t ion s  wa s  a  fu r th er  in d ica t ion  to th e p ilot

th a t  th ere wa s  a n  a ctu a l p rob lem .

Th e p ilot  believed  th a t  wh a t  h e wa s  exper ien cin g wa s  a n  in d ica t ion  p rob lem  a n d ,

con s equ en t ly, h e d id  n ot  follow th e d irect ion  of “La n d  a s  s oon  a s  pos s ib le” ca lled  for  in

th e POH. Th e a ircra ft  wa s  39  n m  from  th e St . J oh n ’s  Airpor t  wh en  th e low oil p res s u re

wa rn in g ligh t  illu m in a ted  a n d , ba s ed  on  th e t im e th e en gin e rem a in ed  opera t ion a l

a fter  th is , a  la n d in g u n der  en gin e power  cou ld  p roba b ly h a ve been  ca rr ied  ou t  in  St .

J oh n ’s . Th e a ircra ft  wa s  44  n m  from  Ga n der  a t  th e on s et  of en gin e vib ra t ion s  a n d

p roba b ly cou ld  h a ve rea ch ed  th a t  a irpor t  if a  decis ion  h a d  been  m a de to d iver t  th ere

a t  th a t  t im e. An oth er  in d ica t ion  th a t , to th e p ilot , it  wa s  on ly a n  in d ica t ion  p rob lem

wa s  h is  decis ion  to s ta r t  des cen d in g a s  s oon  a s  h e com m en ced  th e tu rn  ba ck  to S t .

J oh n ’s . Th e POH s ta tes  th a t , if pos s ib le, a lwa ys  reta in  glide ca pa b ility to th e s elected

la n d in g a rea  in  ca s e of tota l en gin e fa ilu re. Ca lcu la t ion s  ba s ed  on  th e a ircra ft

perform a n ce figu re ch a r ts  in d ica te th a t , h a d  th e p ilot  m a in ta in ed  22  000  feet  u p  to
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th e t im e th e en gin e fa iled , th e a ircra ft  wou ld  h a ve been  a b le to glide to th e St . J oh n ’s

Airpor t .
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Th ere were a  n u m ber  of fa ctors  th a t  in flu en ced  th e p ilot ’s  decis ion  to retu rn  to St .

J oh n ’s . Firs t , h e repor ted ly h a d  p reviou s  exper ien ces  of th e oil p res s u re d im in is h in g

du r in g th e clim b  a n d  th en  retu rn in g to n orm a l; h e wa s  expect in g th is  to h a ppen

a ga in . He a ls o th ou gh t  th a t  th e low oil p res s u re in d ica t ion  wa s  rela ted  to a n

u n s ervicea b le low oil qu a n t ity a n n u n cia t in g s ys tem . Fu r th er , th e wea th er  in  Ga n der ,

a lth ou gh  n ot  below lim its , wa s  n ot  a s  good  a s  th e St . J oh n ’s  wea th er . S t . J oh n ’s  wa s  a

m a in ten a n ce ba s e, a n d  th e s u s pected  in d ica t in g p rob lem  cou ld  be qu ick ly rect ified

a n d  th e fligh t  cou ld  con t in u e; wh erea s  if h e d iver ted  to Ga n der , th e a ircra ft  wou ld  be

grou n ded . La s t ly, th e p ilot  wa s  a dvis ed  by m a in ten a n ce, via  d is pa tch , to retu rn  to S t .

J oh n ’s .

Th e p ilot  en cou n tered  a n d  fa iled  to recogn ize a n  "error  t ra p" (u n s a fe a ct ion s  ta ken  a s

a  res u lt  of wron gfu l a s s u m pt ion s ). Error  t ra ps  a re covered  in  TC-recogn ized  p ilot

decis ion -m a k in g (PDM) cou rs es . Th e in ten t  of th e PDM cou rs e is  to redu ce r is k s

a s s ocia ted  with  fligh t  by p rovid in g p ilots  with  bet ter  decis ion -m a k in g s k ills . Th e p ilot ,

wh o h a d  n ot  h a d  PDM tra in in g, d id  n ot  recogn ize th e error  t ra p , a n d  th e s u bs equ en t

dela y in  th e decis ion  m a k in g redu ced  h is  op t ion s  wh en  en gin e s h u tdown  beca m e

in evita b le.

In effect ive PDM in  s m a ll a ir  ca r r ier  opera t ion s  h a s  been  a  m a t ter  of con cern  to th e

TSB for  s om e t im e. In  1995 , a fter  a  s pa te of occu rren ces  th a t  were lin ked  to in effect ive

PDM, th e Boa rd  recom m en ded  th a t :

Th e Depa r tm en t  of Tra n s por t  es ta b lis h  gu idelin es  for  crew res ou rce

m a n a gem en t  (CRM) a n d  decis ion -m a k in g t ra in in g for  a ll opera tors  a n d

a ircrew in volved  in  com m ercia l a via t ion .

(A9 5 -1 1 , is s u ed  Ma y 1 99 5 )

Th e in ten t  of th e recom m en da t ion  wa s  to com m u n ica te th e requ irem en t  for  a ll a ircrew

in volved  in  com m ercia l a via t ion  to h a ve th e tools  a n d  s k ills  n eeded  to redu ce th e

likelih ood  of in a pp rop r ia te decis ion s  in  th e da y-to-da y com m ercia l flyin g en viron m en t .

TC res pon ded  to th e recom m en da t ion  by requ ir in g form a l CRM a n d  PDM tra in in g on ly

for  p ilots  em p loyed  by th e la rge com m ercia l a ir  opera tors  (CAR 705  opera t ion s ). Th es e

p ilots  on ly receive PDM tra in in g du r in g th eir  in it ia l t ra in in g; th ere is  n o requ irem en t

for  form a l recu r ren t  PDM t ra in in g.

SOPs  ca n  a ls o h elp  to im prove PDM in  com plex en viron m en ts . SOPs  ca n  be

con s idered  to be decis ion s , m a de in  a dva n ce, th a t  tell a  p ilot  h ow to s a fely p roceed  in

a n  exp ed it iou s  m a n n er . SOPs  h elp  to s t rea m lin e decis ion  m a k in g a n d  a re a  regu la tory

requ irem en t  for  com m ercia l opera t ion s  wh ere th e a ircra ft  m u s t  be flown  by two or

m ore p ilots ; h owever , th ey a re n ot  a  requ irem en t  for  com m ercia l s in gle-p ilot

opera t ion s .



ANALYS IS

TR ANS P O R TATIO N S AF E TY BO AR D 2 5

Th e p ilot  received  h is  s im u la tor  t ra in in g on  th e Ces s n a  2 08 , a n  a ircra ft  typ e

s u bs ta n t ia lly d ifferen t  from  th e PC-12 . Th e Ces s n a  208  is  n ot  p res s u r ized , wh erea s

th e PC-12  is . Overa ll, th e PC-12  is  of a  m ore s oph is t ica ted  con cep t  a n d  des ign . An

en gin e fa ilu re s cen a r io in  th e Ces s n a  208  wou ld  n ot  h a ve to ta ke in to a ccou n t  h igh

a lt itu de con s idera t ion s  s u ch  a s  pa s s en ger  welfa re, s t ron g u pper  win ds , a n d

tem pera tu re ch a n ge. Provided  th a t  com plex s itu a t ion s  s u ch  a s  im pen d in g a n d

even tu a l en gin e fa ilu re a t  a lt itu de were em ph a s ized , th e p rovis ion  of PC-12  s im u la tor

t ra in in g wou ld  h a ve in crea s ed  th e p roba b ility of th e p ilot  m a k in g effect ive decis ion s  in

th e circu m s ta n ces  of th e p rogres s ive in d ica t ion s  of fa ilu re.

2 .4 Aircra ft S y s tem s

Th e a ircra ft  ba t tery ca n  p rovide elect r ica l power  for  a pp roxim a tely 30  m in u tes  if th e

elect r ica l loa d  is  redu ced  to below 50  a m ps . If win ds h ield  h ea t  is  s elected  to th e “ligh t”

s et t in g on ly, ba t tery power  du ra t ion  is  redu ced  to a bou t  24  m in u tes . If th e a ircra ft  is

s et  u p  for  op t im u m  glide ra te, it  wou ld  ta ke 32 .5  m in u tes  to des cen d  to s ea  level from

a n  a lt itu de of 30  000  feet . In  th e s cen a r io des cr ibed  a bove, if win ds h ield  h ea t  were

s elected  to th e “ligh t” s et t in g, ba t tery power  wou ld  h a ve been  exh a u s ted  8 .5  m in u tes

before th e a ircra ft  rea ch ed  th e grou n d . Us e of a dd it ion a l equ ipm en t  du r in g des cen t ,

s u ch  a s  win ds h ield  h ea t , la n d in g ligh ts , or  a t tem p ts  a t  en gin e res ta r t , wou ld  p la ce

fu r th er  dem a n ds  on  th e ba t tery’s  lim ited  s u pp ly. In  th is  occu rren ce, th e a ircra ft

s ta yed  a irborn e for  a pp roxim a tely 1 5  m in u tes  a fter  th e en gin e fa iled . Th erefore, it  is

p roba b le th a t  th e ba t tery wou ld  s t ill h a ve been  a b le to power  th e es s en t ia l

in s t ru m en ts  even  if win d s h ield  h ea t  rem a in ed  s elected  “on .”

Notwith s ta n d in g, th e CARs  do n ot  requ ire th a t  SEIFR a ircra ft  h a ve a  s u fficien t

em ergen cy elect r ica l s u pp ly to power  n eces s a ry elect r ica l s ys tem s  th rou gh ou t  th e

en t irety of a n  en gin e-ou t  let -down  from  th e a ircra ft ’s  m a xim u m  opera t in g level a t  a n

op t im a l glide s peed  a n d  con figu ra t ion . Oth er  ru le-m a k in g a u th or it ies  h a ve recogn ized

th a t  s ta n da rd  ba t tery s u pp lies  a re in a dequ a te for  em ergen cy SEIFR pu rpos es . Th is  is

reflected  in  th e Au s tra lia n  SEIFR requ irem en t  for  em ergen cy elect r ica l s u pp ly, a n d  a

s im ila r  requ irem en t  is  p ropos ed  in  th e Eu ropea n  Join t Avia tion

Requ irem en ts —Opera tion s  (J AR–OPS) SEIFR d ra ft  regu la t ion s .

Th e oxygen  s ys tem  is  des ign ed  to p rovide oxygen  to th e crew a n d  pa s s en gers  for  ten

m in u tes . From  25  000  feet  (th e m a xim u m  a lt itu de for  pa s s en ger  ca rr ia ge in  s in gle-

p ilot  IFR opera t ion s ) it  wou ld  ta ke 11 .5  m in u tes  to des cen d  to 13  000  feet  a t  th e

op t im u m  glide ra te. Th e oxygen  wou ld  be dep leted  1 .5  m in u tes  p r ior  to rea ch in g

13  000  feet .  Th e CARs  do n ot  requ ire th a t  p res s u r ized  SEIFR a ircra ft  h a ve s u fficien t

s u pp lem en ta l oxygen  to a llow for  a n  op t im a l glide p rofile du r in g a n  en gin e-ou t  let -

down  from  th e a ircra ft ’s  m a xim u m  opera t in g level u n t il a  ca b in  a lt itu de of

1 3  0 0 0  feet  is  a t ta in ed .
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Sin ce th e in t rodu ct ion  of th e Ca n a d ia n  SEIFR a u th or ity in  1993 , s ign ifica n t  a dva n ces

h a ve been  m a de in  a ircra ft  equ ipm en t  tech n ologies . GPS s a tellite n a viga t ion  in

com m ercia l n a viga t ion  is  n ow com m on , a n d  a u tom a t ic en gin e h ea lth  a n d  u s a ge

m on itor in g s ys tem s  (HUMS) a n d  a dva n ced  on boa rd  oil deb r is  m on itor in g s ys tem s  th a t

ca n  detect  n on -ferrou s  oil deb r is  pa r t icles  a re m ore a va ila b le. Th e Au s tra lia n

regu la tory a u th ority in t rodu ced  SEIFR ru les , a fter  Ca n a da  h a d  don e s o, a n d

in corpora ted  s om e of th es e n ewer  s ys tem s  in to its  SEIFR ru le. Th e Au s tra lia n s  a ls o

requ ire th a t  elect r ica l equ ip m en t  s u ch  a s  la n d in g ligh ts  a n d  ra d a r / ra d io a lt im eters  b e

ca pa b le of bein g powered  by th e a erop la n e’s  em ergen cy electr ica l s u pp ly s ys tem

(b a t tery). Th e la n d in g ligh ts  a n d  ra d io a lt im eter  on  th e a ccid en t  Pila tu s  were ca p a b le

of bein g powered  by th e ba t tery; h owever , th is  wa s  n ot  a  requ irem en t  of th e Ca n a d ia n

ru le.

2 .5 De-icin g Equ ipm en t

Wea th er  in form a t ion  p rovided  to th e p ilot  s h owed  th a t  icin g wa s  foreca s t  a lon g th e

rou te of fligh t . CARs  requ ire th a t  th e a ircra ft ’s  de-icin g equ ipm en t  be s ervicea b le p r ior

to depa r tu re; h owever , th e a ircra ft  depa r ted  with  a n  in opera t ive win g de-icin g s ys tem .

Ha d  th e pn eu m a t ic de-icin g boots  been  s ervicea b le for  th e fligh t , th ey wou ld  h a ve

been  ren dered  in opera t ive a fter  en gin e s h u tdown ; con s equ en t ly, th e p ilot  wou ld  h a ve

been  u n a b le to clea r  ice from  cr it ica l s u rfa ces  du r in g a n  en gin e-ou t  let -down  th rou gh

icin g con d it ion s . Even  s m a ll a m ou n ts  of ice on  cr it ica l s u rfa ces  ca n  h a ve a n  a dvers e

effect  on  a ircra ft  h a n d lin g ch a ra cter is t ics , glid in g perform a n ce, a n d  s ta ll s peed . Th e

p ilot  wou ld  n eed  to be a wa re of th is  a n d  a llow for  th e a dvers e effects  du r in g th e let -

down  a n d  la n d in g ph a s e.
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3 .0 Conclus ions

3 .1 Fin d in gs

1 . Th e p ilot ’s  records  in d ica ted  th a t  h e wa s  cer t ified , t ra in ed , a n d  qu a lified  for

th e fligh t  in  a ccorda n ce with  exis t in g regu la t ion s .

2 . Th e m a in ten a n ce records  in d ica te th a t  th e a ircra ft  wa s  m a in ta in ed  in

a ccorda n ce with  exis t in g regu la t ion s .

3 . Th e weigh t  a n d  cen tre of gra vity were with in  th e p res cr ibed  lim its .

4 . Th e a ircra ft  d id  n ot  m eet  th e a pp rova l requ irem en ts  for  SEIFR fligh t  beca u s e

th e en gin e ch ip  detector  wa s  n ot  opera t ion a l du r in g fligh t .

5 . Th e en gin e ch ip  detect in g s ys tem , a s  it  is  p res en t ly con figu red  on  th e PC-12 ,

does  n ot  m on itor  th e en t ire en gin e lu b r ica t in g s ys tem  for  ferrou s  pa r t icles .

6 . Th e p ilot  s ta ted  th a t  h e h a d  exper ien ced  u n u s u a l en gin e oil p res s u re

in d ica t ion s  on  th e occu rren ce a ircra ft  in  th e pa s t .

7 . Th e p ilot  wa s  a wa re th a t  th e low oil qu a n t ity a n n u n cia t in g s ys tem  wa s

u n s ervicea b le p r ior  to th e occu rren ce fligh t . 

8 . Th e en gin e fa iled  a s  a  res u lt  of a n  in terru p t ion  of oil flow to th e firs t -s ta ge

p la n et  gea r  a s s em bly; th e ca u s e of th e oil flow in terru p t ion  cou ld  n ot  be

determ in ed . Th ere is  n o h is tory of a  s im ila r  type fa ilu re.

9 . Th e in d ica t ion s  of low oil p res s u re were gen u in e, bu t  were n ot  con s idered

va lid  by th e p ilot ; th is  wa s  a n  er ror  t ra p  (u n s a fe a ct ion s  ta ken  a s  a  res u lt  of

wron gfu l a s s u m p tion s , u n s a fe con d it ion s  or  p ra ct ices ) th a t  th e p ilot  d id  n ot

recogn ize. Th u s , h e d id  n ot  follow th e “La n d  a s  s oon  a s  pos s ib le” in s t ru ct ion

ca lled  for  in  th e Em ergen cies  s ect ion  of th e POH.

10 . Th e term s  “La n d  a s  s oon  a s  pos s ib le” a n d  “La n d  a s  s oon  a s  p ra ct ica l” a re n ot

defin ed  in  th e POH.

11 . Con tra ry to th e recom m en ded  p rocedu re of reta in in g glide ca pa b ility, th e

p ilot  com m en ced  a  des cen t  a s  s oon  a s  th e a ircra ft  tu rn ed  ba ck  towa rds  S t .

J oh n ’s .
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12 . Th e a ircra ft  depa r ted  in to a  region  wh ere icin g h a d  been  foreca s t  with  a  win g

de-icin g s ys tem  th a t  wa s  in opera t ive.

13 . Th ere a re n o m ea n s  to clea r  ice from  crit ica l win g s u rfa ces  on  th e PC-12  on ce

th e en gin e h a s  been  s h u t  down ; p ilots  wou ld  n eed  to com pen s a te for  th e

a dvers e effects  of ice du r in g th e let -down  a n d  la n d in g.

14 . Th e ELT h a d  been  rem oved  p r ior  to th e fligh t  for  m a in ten a n ce; CAR 605 .39

a llows  for  fligh t  with ou t  a n  ELT for  u p  to 90  da ys .

15 . Th e CARs  do n ot  requ ire p ilots  in volved  in  SEIFR to h a ve received  p ilot

decis ion -m a k in g tra in in g.

16 . Th e CARs  th a t  govern  SEIFR do n ot  lis t  a s  pa r t  of th e REL a  s ys tem  ca pa b le

of m on itor in g a n d  record in g th os e pa ra m eters  cr it ica l to en gin e perform a n ce

a n d  con d it ion .

17 . Th e CARs  do n ot  requ ire th a t  p res s u r ized  SEIFR a ircra ft  h a ve s u fficien t

s u pp lem en ta l oxygen  to a llow for  a n  op t im a l glide p rofile du r in g a n  en gin e-

ou t  let -down  from  th e a ircra ft ’s  m a xim u m  opera t in g level u n t il a  ca b in

a lt itu d e of 1 3  0 00  feet  is  a t ta in ed .

18 . Th e CARs  do n ot  requ ire th a t  SEIFR a ircra ft  h a ve a  s u fficien t  em ergen cy

elect r ica l s u pp ly to power  n eces s a ry elect r ica l s ys tem s  th rou gh ou t  th e

en t irety of a n  en gin e-ou t  let -down  from  th e a ircra ft ’s  m a xim u m  opera t in g

level a t  a n  op t im a l glide s peed  a n d  con figu ra t ion .

19 . Th e equ ipm en t  s ta n da rd  for  SEIFR in  th e CARs  is  n ot  a s  s t r in gen t  a s  th a t  of

oth er  regu la tory a via t ion  a u th orit ies , s u ch  a s  th e Au s tra lia n  regu la tory

a u th or ity.

3 .2 Ca u s es

Th e p ilot  d id  n ot  follow th e p res cr ibed  em ergen cy p rocedu re for  low oil p res s u re, a n d

th e en gin e fa iled  before h e cou ld  la n d  s a fely. Th e p ilot 's  decis ion  m a k in g wa s

in flu en ced  by h is  belief th a t  th e low oil p res s u re in d ica t ion s  were n ot  va lid . Th e en gin e

fa iled  a s  a  res u lt  of a n  in terru p t ion  of oil flow to th e firs t -s ta ge p la n et  gea r  a s s em b ly;

th e ca u s e of th e oil flow in terru p t ion  cou ld  n ot  be determ in ed .
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4 .0 S a fety  Action

4 .1 Action  Tak en

4 .1 .1 Chip Detector Opera bility

As  th e ch ip  detector  wa s  ren dered  in opera b le wh en  th e la n d in g gea r  wa s  ret ra cted , th e

a ircra ft  d id  n ot  m eet  th e a pp rova l requ irem en ts  for  SEIFR fligh t , wh ich  requ ires  a  ch ip

detector  s ys tem  to wa rn  th e p ilot  of exces s ive ferrou s  m a ter ia l in  th e en gin e

lu b r ica t in g s ys tem . Wh en  a pp r is ed  of th e s itu a t ion , TC, on  15  J u ly 1998 , s en t  a  let ter

to a ll TC region a l m a n a gers  for  red is t r ibu t ion  to a ll opera tors  of Ca n a d ia n -regis tered

PC-12  a ircra ft  a dvis in g th em  th a t  th ey h a d  90  da ys  to m od ify th eir  a ircra ft  to m a ke

th e ch ip  detector  fu n ct ion a l in  a ll regim es  of fligh t .

4 .1 .2 ELT Ava ilability

Th ere is  a  p ropos ed  CAR a m en dm en t  wh ich  will a llow CAR 703  a ir  ta xi opera t ion s  for

u p  to th ir ty da ys  with ou t  a n  ELT on  boa rd . For  p r iva te own ers , or  opera tors  wh o h a ve

a  low a ircra ft  u t iliza t ion  ra te a n d  low overa ll r is k , 30  da ys  m a y be a n  a pp rop r ia te

per iod  of t im e to a llow fligh t  with ou t  a n  ELT; h owever , for  com m ercia l opera tors  with  a

h igh  u t iliza t ion  ra te, or  for  th os e wh o a re perform in g opera t ion s  th a t  in volve grea ter

r is k , 30  da ys  m a y rep res en t  a n  u n a ccep ta b le per iod  of opera t ion  for  fligh t  with ou t  a n

ELT. Th erefore, th e TSB forwa rded  a  Sa fety Advis ory let ter  to TC wh ich  s u gges ted  th a t

TC con s ider  a  fu r th er  redu ct ion  or  elim in a t ion  of th e 30 -da y a llowa n ce for  com m ercia l

opera tors .

Th ere is  a ls o a  Not ice of Propos ed  Am en dm en t  to redu ce th e a llowa b le t im e per iod  for

fligh t  with ou t  a n  op era b le ELT for  a ircra ft  op era ted  u n d er  CAR 7 05  a n d  CAR 7 04 .

4 .1 .3 Em ergency  Proced ures  Term inologies

Som e a ircra ft  m a n u fa ctu rers  defin e th e term s  “pos s ib le” a n d  “p ra ct ica l”, a n d  em ploy

on ly th es e defin ed  term s . S im ila r ly, TC, in  its  Extend ed  Range Tw in -Engine Opera tions

(ETOPS) Ma n u al, defin es  “s u ita b le” a n d  “a dequ a te” a irpor ts . Th is  redu ces  s u b ject ivity

a n d  a llows  a ll in volved  (m a n u fa ctu rers , p ilots , d is pa tch ers , a n d  m a in ten a n ce

pers on n el) to a ccu ra tely a n d  s im ila r ly ga u ge th e degree of u rgen cy rela ted  to a n

a irborn e em ergen cy.  Con s is ten t  in terp reta t ion  of term in ology rela ted  to em ergen cy

procedu res  is  n eces s a ry to en s u re a n  a pp ropr ia te res pon s e. Con s equ en t ly, th e TSB,

on  18  J u n e 1998 , forwa rded  a  Sa fety Advis ory let ter  to TC to s u gges t  th a t  TC con s ider

a  m ea n s  to s ta n da rd ize th es e term s  th rou gh ou t  th e a via t ion  in du s t ry.
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TC res pon ded  to th e Sa fety Advis ory let ter  by is s u in g, on  21  October  1999 ,

Com m ercia l a n d  Bu s in es s  Avia t ion  Advis ory Circu la r  (CBAAC 0163), wh ich  dea ls  with

"s ta n da rd is a t ion  of term in ology rela ted  to a ircra ft  em ergen cy p rocedu res ." TC h a s  a ls o

a s ked  Pila tu s  Aircra ft  to review th e PC-12  POH with  rega rd  to th is  s u b ject  a n d  h a s

recom m en ded  th a t  th e POH in clu de com preh en s ive defin it ion s  of th e term s  th a t  a re

u s ed .

4 .2 Action  Requ ired

4 .2 .1 Oxy gen  S y s tem  Requirem en ts

Th e requ irem en t  for  p res s u r ized  a ircra ft  to ca rry a  s u pp lem en ta l oxygen  s u pp ly is  s et

ou t  in  CAR 605 .31 . Th e CAR requ ires  a  ten -m in u te m in im u m  s u pp ly of oxygen  for

pa s s en gers  a n d  crew, or  a n  a m ou n t   s u fficien t  to a llow a n  em ergen cy des cen t  to below

13  000  feet , wh ich ever  is  grea ter . Th e s ta n da rd  oxygen  s ys tem  on  boa rd  th e Pila tu s

PC-12  m eets  th e requ irem en ts  s et  ou t  in  th es e CARs  (ten  m in u tes ). Th e SEIFR ru le

does  n ot  s t ipu la te a n y a dd it ion a l oxygen  equ ipm en t  requ irem en ts .

Accord in g to th e POH, th e s ta n da rd  PC-12  oxygen  s ys tem  is  “for  u s e by crew a n d

pa s s en gers  in  th e even t  of con ta m in a ted  a ir  bein g in t rodu ced  in to th e ca b in  or  a  los s

of p res s u r iza t ion  with  a  ra p id  des cen t  to lower  a lt itu des .”  Th e s ys tem  “will s u pp ly two

crew a n d  n in e pa s s en gers  for  a  m in im u m  of 10  m in u tes  in  wh ich  t im e a  des cen t  from

30  000  feet  to 10  000  feet  is  perform ed .” A ra p id  des cen t  is  th e bes t  cou rs e of a ct ion

for  a ir  con ta m in a t ion  or  dep res s u r iza t ion  wh ile u n der  power; h owever , if th e a ircra ft

los es  p res s u r iza t ion  du e to en gin e fa ilu re, a  ra p id  des cen t  wou ld  com prom is e th e

a ircra ft ’s  glide p rofile a n d  les s en  th e ch a n ces  of rea ch in g a  s u ita b le a erod rom e.

Ma in ta in in g th e a ircra ft ’s  op t im a l glide p rofile is  a  fu n da m en ta l a s pect  of cop in g with

a  tota l power  los s . Bu t , in  a  h igh -a lt itu de en gin e fa ilu re s cen a r io, th e n eed  to m a in ta in

op t im a l glide s peed  is  a t  odds  with  th e requ irem en t  to des cen d  ra p id ly to below

13  000  feet  du e to dep res s u r iza t ion  a n d  lim ited  s u pp lem en ta l oxygen  res erves . Th e

PC-12  POH s ta tes  th a t  a t  th e PC-12 's  op t im u m  en gin e-ou t  glide con figu ra t ion , it

wou ld  ta ke 16  m in u tes  to des cen d  from  30  000  feet  (th e m a xim u m  a lt itu de for  PC-12

du a l-p ilot  opera t ion s ) to 13  000  feet . In  a  des cen t  from  30  000  feet , s u pp lem en ta l

oxygen  wou ld  h a ve been  dep leted  s ix m in u tes  p r ior  to rea ch in g 13  000  feet ; from

25  000  feet  (th e m a xim u m  a lt itu de for  s in gle-p ilot  opera t ion s ), it  wou ld  ta ke a bou t

11 .5  m in u tes  for  th e des cen t . Alth ou gh  th e PC-12  m eets  CAR requ irem en ts  for  oxygen

equ ipm en t , th e s ta n da rd  oxygen  s u pp ly ca rr ied  is  in s u fficien t  to a llow en gin e-ou t

let -down  u s in g th e op t im a l glide p rofile wh ile a t  th e s a m e t im e m a in ta in in g oxygen

res erves .
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Th e oxygen  equ ipm en t  a n d  s u pp ly regu la t ion  p reda tes  SEIFR opera t ion s  a n d  h a s  n ot

been  a m en ded  s in ce th e im p lem en ta t ion  of th e SEIFR policy. Th e ru le does  n ot  reflect

th e requ irem en t  for  s in gle-en gin e a ircra ft  to m a in ta in  a n  op t im a l glide p rofile

th rou gh ou t  th e en t irety of a n  en gin e-ou t  des cen t . Oth er  regu la tory a u th or it ies  h a ve

recogn ized  th e n eed  for  a  s pecific oxygen  equ ipm en t  ru le for  SEIFR opera t ion s .  Th e

Au s tra lia n  Civil Avia t ion  Sa fety Au th or ity (CASA) SEIFR ru le requ ires  th a t  p res s u r ized

SEIFR a erop la n es  be equ ipped  with  “s u fficien t  a dd it ion a l oxygen  for  a ll occu pa n ts  to

a llow th e des cen t  from  cru is in g level followin g en gin e fa ilu re to be m a de a t  th e bes t

ra n ge glid in g s peed  a n d  in  th e bes t  glid in g con figu ra t ion , a s s u m in g th e m a xim u m

ca b in  lea k  ra te, u n t il a  ca b in  a lt itu de of 13  000  feet  is  rea ch ed .” Eu ropea n  J AR–OPS

SEIFR dra ft  regu la t ion s  p ropos e th e s a m e oxygen  ru le.

Alth ou gh  oxygen  s u pp ly wa s  n ot  a  fa ctor  in  th is  occu rren ce, it  h a s  been  dem on s t ra ted

th a t  p res s u r ized  SEIFR a ircra ft  opera t in g in  Ca n a da  m a y h a ve in s u fficien t  oxygen

res erves  to a llow for  a n  op t im a l en gin e-ou t  des cen t  from  m a xim u m  opera t in g level. 

Th erefore, th e Boa rd  recom m en ds  th a t :

Th e Depa r tm en t  of Tra n s por t  requ ire th a t  p res s u r ized  SEIFR a ircra ft  h a ve

s u fficien t  s u pp lem en ta l oxygen  to a llow for  a n  op t im a l glide p rofile du r in g a n

en gin e-ou t  let -down  from  th e a ircra ft ’s  m a xim u m  opera t in g level u n t il a

ca b in  a lt itu d e of 1 3  0 00  feet  is  a t ta in ed .

A0 0 –0 1

4 .2 .2 Electrica l S y s tem  Requirem en ts

Th e SEIFR requ irem en t  for  elect r ica l power  is  for  two in depen den t  power  gen era t in g

s ou rces , eith er  of wh ich  is  ca pa b le of s u s ta in in g es s en t ia l fligh t  in s t ru m en ts  a n d

elect r ica l equ ipm en t .  Th e PC-12  m eets  th is  requ irem en t  with  two gen era tors .

Accord in g to th e PC-12  POH, th e ba t tery p rovides  power  for  en gin e s ta r t in g, a n d  ca n

a ls o p rovide power  to es s en t ia l elect r ica l s ys tem s  for  20  m in u tes  in  th e even t  of a  du a l

gen era tor  or  en gin e fa ilu re if th e elect r ica l loa d  is  les s  th a n  60  a m ps .  If th e loa d  is

redu ced  to below 50  a m ps , th e ba t tery s h ou ld  la s t  for  30  m in u tes . Ma in ta in in g

op t im a l glide perform a n ce a fter  a n  en gin e fa ilu re is  fu n da m en ta l a n d , du r in g th e glide,

th e a ircra ft  ba t tery is  th e s ole s ou rce of electr ica l power . In s t ru m en t  m eteorologica l

con d it ion s  m a y exis t  du r in g th e des cen t , a n d , th erefore, it  is  cru cia l th a t  th e ba t tery

be ca pa b le of powerin g th e fligh t  in s t ru m en ts  u n t il la n d in g. 

At  th e PC-12 's  op t im a l glide s peed  a n d  con figu ra t ion , it  wou ld  ta ke a bou t  32  m in u tes

to des cen d  from  30  000  feet  to s ea  level; a  glide from  25  000  feet  wou ld  ta ke a bou t  28

m in u tes . Th e typ ica l elect r ica l loa d  from  es s en t ia l equ ipm en t  on  th e PC-12  is  a bou t  50

a m ps , a n d  a ccord in g to th e a ircra ft  m a n u fa ctu rer , a  70%-ca pa city ba t tery with  a  ra ted

ba t tery power  of 40  a m p  h ou rs  ca n  s u pp ly th is  loa d  for  31  m in u tes . Powerin g on ly th e
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es s en t ia l in s t ru m en ts  a n d  ligh ts , ba t tery power  m igh t  be n ea r ly or  com pletely s pen t

p r ior  to tou ch down . It  m a y a ls o be n eces s a ry to power  oth er  electr ica l s ys tem s , fu r th er

redu cin g ba t tery life. An  a t tem p ted  en gin e re-ligh t  or  th e u s e of a  la n d in g ligh t  a t

n igh t  wou ld  both  p la ce a  la rge d ra w on  a  ba t tery. Elect r ic win ds h ield  h ea t  m a y a ls o be

requ ired . With  th e p ilot  win ds h ield  h ea t  con t in u ou s ly on  ligh t  m ode, th e es t im a ted

ba t tery life is  24  m in u tes ; on  h ea vy m ode, th e es t im a ted  life is  on ly 22 .5  m in u tes ,

wh ich  is  below th e op t im a l glid in g t im e from  th e m a xim u m  opera t in g a lt itu de.

Oth er  ru le-m a k in g a u th or it ies  h a ve recogn ized  th a t  s ta n da rd  b a t tery s u pp lies  a re

in a dequ a te for  em ergen cy SEIFR pu rpos es . Th e Au s tra lia n  SEIFR requ irem en t  for

em ergen cy elect r ica l s u pp ly is  for  a  s ys tem  of:

s u fficien t  ca pa city a n d  du ra t ion  th a t  is  ca pa b le of p rovid in g power  followin g

th e fa ilu re of a ll gen era ted  power , for  th os e loa ds  es s en t ia l for—

(i) on e a t tem p t  a t  en gin e res ta r t ; a n d

(ii) des cen t  from  m a xim u m  opera t in g a lt itu de to be m a de a t  th e bes t  ra n ge

glid in g s peed  a n d  in  th e bes t  glid in g con figu ra t ion , or  for  a  m in im u m  of

on e h ou r , wh ich ever  is  grea ter ; a n d

(iii) con t in u ed  s a fe la n d in g; a n d

(iv) if a p p rop ria te, th e exten s ion  of la n d in g gea r  a n d  fla p s .

Eu ropea n  J AR–OPS SEIFR d ra ft  regu la t ion s  h a ve p ropos ed  a  s im ila r  requ irem en t .

Th e s ta n da rd  em ergen cy power  s u pp ly (ba t tery) on  SEIFR a ircra ft  m a y be in s u fficien t

to power  es s en t ia l a ircra ft  elect r ica l s ys tem s  th rou gh ou t  a n  en gin e-ou t  des cen t  from

m a xim u m  opera t in g a lt itu des  a t  th e op t im a l glide con figu ra t ion  a n d  s peed , a n d  th ere

is  n o CAR requ irem en t  th a t  s u ch  a  s ys tem  be requ ired . Th erefore, th e Boa rd

recom m en ds  th a t :

Th e Depa r tm en t  of Tra n s por t  requ ire th a t  SEIFR a ircra ft  h a ve a  s u fficien t

em ergen cy elect r ica l s u pp ly to power es s en t ia l elect r ica l s ys tem s  followin g

en gin e fa ilu re th rou gh ou t  th e en t irety of a  d es cen t , a t  op t im a l glid e s p eed

a n d  con figu ra t ion , from  th e a ircra ft ’s  m a xim u m  opera t in g level to grou n d

level.

A0 0 –0 2

4 .2 .3 Engine Ch ip Detector Requirem en ts
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Th e SEIFR equ ipm en t  s ta n da rd  requ ires  a  ch ip  detector  s ys tem  to wa rn  th e p ilot  of

exces s ive ferrou s  m a ter ia l in  th e en gin e lu b r ica t ion  s ys tem . Th e ch ip  detector  on  th e4

a cciden t  PC-12  wa s  des ign ed  to be d is a b led  in  fligh t  a n d  d id  n ot  m eet  th e in ten t  of th e

equ ipm en t  s ta n da rd . TC h a s  s in ce a dvis ed  opera tors  of th e PC-12  to in s ta ll a n  en gin e

ch ip  detector  th a t  fu n ct ion s  in  a ll regim es  of fligh t .



S AF E TY AC TIO N

3 4 TR ANS P O R TATIO N S AF E TY BO AR D

Th e ch ip  detector  s ys tem  on  boa rd  th e PC-12  is  in s ta lled  a t  th e s ix o'clock  pos it ion  in

th e RGB. On ly th e oil lu b r ica t in g th e RGB a n d  a  por t ion  of th e lu b r ica t in g oil from  th e

n u m ber  th ree a n d  fou r  en gin e bea r in gs  pa s s  over  th e ch ip  detector  before retu rn in g to

th e s ca ven ge oil pu m p . Non e of th e lu b r ica t in g oil from  th e n u m ber  on e a n d  two

en gin e bea r in gs  a n d  n on e of th e oil from  th e AGB pa s s  over  a  ch ip  detector  before

retu rn in g to th e s ca ven ge oil pu m p . Oil from  th es e a rea s  goes  firs t  th rou gh  th e

s ca ven ge oil pu m p , th en  th rou gh  th e p res s u re pu m p  a n d  oil filter , before retu rn in g to

lu b r ica te th e en gin e com pon en ts . Th erefore, m eta l gen era ted  in  th es e a rea s  wou ld  be

filtered  ou t  p r ior  to en cou n ter in g th e ch ip  detector  in  th e RGB. Th e ch ip  detector

s ys tem , a s  in s ta lled , is  s t ill n ot  a b le to wa rn  th e p ilot  of ferrou s  m a ter ia l gen era ted  by

a ll th e en gin e com pon en ts . In s ta lla t ion  of a  s econ d  ch ip  detector , in  th e loca t ion  of th e

AGB d ra in  p lu g, wou ld  a llow for  th e m on itor in g of a ll th e u n filtered  oil, a n d  cou ld  a ls o

in d ica te th e p res en ce of fer rou s  pa r t icles  if t ied  in to th e exis t in g ch ip  in d ica t in g

s ys tem . Th e en gin e m a n u fa ctu rer  h a s  a dvis ed  th a t  th is  ch ip  detect in g con figu ra t ion

a ls o exis ts  on  oth er  a ircra ft  types  equ ipped  with  th e PT-6  en gin e.

Th e en gin e ch ip  detect in g s ys tem , a s  it  is  p res en t ly con figu red  on  th e PC-12 , does  n ot

m on itor  th e en t ire en gin e lu b r ica t in g s ys tem  for  fer rou s  pa r t icles , a n d  oth er  a ircra ft

types  u s in g th e PT-6  m a y be s im ila r ly con figu red . Th erefore, th e Boa rd  recom m en ds

th a t :

Th e Depa r tm en t  of Tra n s por t  requ ire th a t  th e m a gn et ic ch ip  detect in g

s ys tem  on  PT-6–equ ipped  s in gle-en gin e a ircra ft  be m od ified  to p rovide a

wa rn in g to th e p ilot  of exces s ive ferrou s  m a ter ia l in  th e en t ire en gin e oil

lu b r ica t in g s ys tem .

A0 0 –0 3

4 .2 .4 Engine Trend  Monitoring Requirem en ts

Prior  to th e im p lem en ta t ion  of th e Ca n a d ia n  SEIFR regu la t ion , TC s ta ff p rodu ced  a

pos it ion  pa per  wh ich  p ropos ed  m ea n s  of m a n a gin g th e a s s ocia ted  r is k . On e of th e

p ropos a ls  wa s  for  a n  en gin e perform a n ce m on itor in g s ys tem  ca pa b le of m on itor in g

en gin e pa ra m eters  a n d  com pa rin g a ctu a l en gin e perform a n ce a ga in s t  th e idea l. Th is

s ys tem  wou ld  p rovide opera tors  with  ea r ly in d ica t ion s  of en gin e da m a ge a n d

deter iora t ion . Th e fin a l SEIFR ru le, h owever , d id  n ot  in clu de a  requ irem en t  for  s u ch  a

s ys tem .

Th e Au s tra lia n  CASA h a s  in clu ded  a  requ irem en t  for  a u tom a t ic en gin e perform a n ce

a n d  con d it ion  m on itor in g, a n d  th e d ra ft  Eu ropea n  policy h a s  a dop ted  th is

requ irem en t . Th e FAA requ ires  a n  in s pect ion  p rogra m  th a t  in corpora tes  eith er  th e

m a n u fa ctu rer’s  recom m en ded  en gin e t ren d  m on itor in g p rogra m , wh ich  in clu des  a n  oil
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a n a lys is , if a pp rop r ia te, or  a n  FAA-a pproved  en gin e t ren d  m on itor in g p rogra m  th a t

in clu des  a n  oil a n a lys is  a t  defin ed  in terva ls .
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TC in it ia lly p ropos ed  a n  en gin e m on itor in g s ys tem , a n d  oth er  regu la t in g a u th or it ies

h a ve recogn ized  th e va lu e of th es e s ys tem s  a n d  h a ve in clu ded  th e requ irem en t . Th es e

s ys tem s  ca n  p rovide ea r ly wa rn in g of en gin e deter iora t ion  a n d  of th e n eces s ity to

con du ct  a n  ea r ly rem ova l a n d  overh a u l of th e en gin e. Th erefore, th e Boa rd

recom m en ds  th a t :

Th e Depa r tm en t  of Tra n s por t  requ ire th a t  s in gle-en gin e in s t ru m en t  fligh t

ru les  (SEIFR) opera tors  h a ve in  p la ce a n  a u tom a t ic s ys tem  or  a n  a pp roved

progra m  th a t  will m on itor  a n d  record  th os e en gin e pa ra m eters  cr it ica l to

en gin e perform a n ce a n d  con d it ion .
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4 .2 .5 Ad d itiona l Equ ipm en t Requirem en ts

Sin ce th e in t rodu ct ion  of th e Ca n a d ia n  SEIFR a u th or ity in  1993 , s ign ifica n t  a dva n ces

h a ve been  m a de in  a ircra ft  equ ipm en t  tech n ologies .  GPS s a tellite n a viga t ion  in

com m ercia l n a viga t ion  is  n ow com m on , a n d  a u tom a t ic en gin e HUMS a n d  a dva n ced

on boa rd  oil deb r is  m on itor in g s ys tem s  th a t  ca n  detect  n on -ferrou s  oil deb r is  pa r t icles

a re m ore a va ila b le. Th e Au s tra lia n  regu la tory a u th ority h a s  in corpora ted  s om e of

th es e n ewer  s ys tem s  in to it s  SEIFR ru le. Th e Au s tra lia n s  h a ve a ls o requ ired  th a t

elect r ica l equ ip m en t  s u ch  a s  la n d in g ligh ts  a n d  ra d a r / ra d io a lt im eters  b e ca p a b le of

bein g powered  by th e a erop la n e’s  em ergen cy elect r ica l s u pp ly s ys tem  (ba t tery). Th ere

a re s evera l oth er  equ ipm en t  requ irem en ts  lis ted  in  th e Au s tra lia n  ru le th a t  a re n ot

pa r t  of th e Ca n a d ia n  ru le, bu t  wh ich  a re worth y of con s idera t ion . Th es e item s  in clu de:

• pa s s en ger  s ea ts  th a t  h a ve been  dyn a m ica lly tes ted  to m eet  th e s ta n da rds  of

a t  lea s t  FAR 23  a m en dm en t  36 ; a n d

• a n  a pp roved  s h ou lder  h a rn es s  or  a  s a fety belt  with  a  d ia gon a l s h ou lder  s t ra p

for  ea ch  pa s s en ger  s ea t ; a n d

• a irborn e wea th er  ra da r  equ ipm en t ; a n d

• a  HUMS; a n d

• a n  en gin e fire wa rn in g s ys tem .

Th es e item s  wou ld  h elp  eith er  to p reven t  a  los s  of en gin e power  or  to les s en  th e

a dvers e con s equ en ces  of a n  en gin e-ou t  occu rren ce.

Th e 1993  Ca n a d ia n  SEIFR policy wa s  grou n d-b rea k in g a n d  h a s  led  th e wa y for  oth er

regu la tory a gen cies  to in t rodu ce SEIFR. However , it  a ppea rs  th a t  th e s u bs equ en t  ru le-



S AF E TY AC TIO N

TR ANS P O R TATIO N S AF E TY BO AR D 3 7

m a kin g a ct ivity by th es e oth er  a via t ion  a u th or it ies  is  res u lt in g in  SEIFR equ ipm en t

requ irem en ts  th a t  a re m ore 
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s t r in gen t  th a n  th e Ca n a d ia n  ru le. New a ircra ft  equ ipm en t  tech n ologies  a n d  ch a n ges  to

h ow old  equ ipm en t  is  fit ted  on  SEIFR a ircra ft  cou ld  s erve to les s en  th e occu rren ce or

con s equ en ce of a  SEIFR en gin e fa ilu re. Th erefore, th e Boa rd  recom m en ds  th a t :

Th e Depa r tm en t  of Tra n s por t  review th e equ ipm en t  s ta n da rd  for  SEIFR a n d

in clu de equ ipm en t  tech n ologies  th a t  wou ld  s erve to fu r th er  m in im ize th e

r is k s  a s s ocia ted  with  SEIFR fligh t .

A0 0 –0 5

4 .2 .6 Pilot Decis ion  Mak ing

In  th is  occu rren ce, th e p ilot  m is d ia gn os ed  th e oil p res s u re in d ica t ion . He th erefore d id

n ot  s ee th e n eed  to “la n d  a s  s oon  a s  pos s ib le”, a n d  th e en gin e fa iled  before h e cou ld

la n d  s a fely. Th e p ilot 's  decis ion  m a k in g wa s  in flu en ced  by h is  m is ta ken  belief th a t  th e

low oil p res s u re in d ica t ion s  were n ot  va lid . Th e p ilot  en cou n tered  a n d  fa iled  to

recogn ize a n  “er ror  t ra p”. Th e TSB h a s  p reviou s ly is s u ed  a  recom m en da t ion  (A95-11 )

on  CRM a n d  decis ion -m a k in g t ra in in g for  a ll opera tors  a n d  a ircrew in volved  in

com m ercia l a via t ion . In effect ive PDM in  s m a ll a ir  ca rr ier  opera t ion s  is  s t ill a  m a t ter  of

con cern  to th e TSB. No s pecific decis ion -m a k in g cou rs e is  requ ired  for  SEIFR

qu a lifica t ion , yet  th is  t ra in in g is  requ ired  to receive opera t in g qu a lifica t ion s  in  les s

com plex en viron m en ts , s u ch  a s  for  fligh ts  in  redu ced  VFR lim its .

Th e on ly regu la tory requ irem en t  for  com m ercia l p ilots  to u n dergo form a lized  PDM

tra in in g is  th e CASS requ irem en t  for  p ilots  opera t in g in  redu ced  vis ib ilit ies . Accord in g

to TC’s  Sa fety in  Air  Ta xi Opera t ion s  (SATOPS) repor t , “Th e a s s ocia t ion  of th e on e-t im e

PDM cou rs e with  opera t ion s  in  redu ced  vis ib ilit ies  is  n ot  con s idered  to be a pp rop r ia te

es pecia lly with  th e ch a n gin g in form a t ion  on  h u m a n  fa ctors  a n d  decis ion  m a k in g.” Th e

SATOPS report  a ls o s ta tes  th a t  “Th e ‘s ta n da rd ’ cou rs e th a t  is  a va ila b le con ta in s  ou t-

of-da te in form a t ion  a n d  does  n ot  m eet  th e n eeds  of th e in du s t ry.”

TC developed  th e Pilot  Decis ion -Ma k in g Cou rs e in  th e 1980s . Th eories  a n d  m odels  of

h u m a n  beh a viou r  a n d  p ilot  decis ion  m a k in g h a ve ch a n ged  s in ce th en , bu t  th e cu rren t

cu rr icu la  h a ve n ot  been  m od ified  to reflect  th es e ch a n ges . Th e va lu e of PDM tra in in g

h a s  been  gen era lly recogn ized  th rou gh ou t  th e a via t ion  in du s t ry. Accord in g to TC’s

SATOPS repor t , “Pilots  a n d  opera tors  believe th a t  PDM tra in in g ca n  be very ben eficia l

a n d  p ra ct ica l for  da y-to-da y opera t ion s . Som e even  believe th a t  th e cou rs e s h ou ld  be

m a n da tory for  p ilots  a n d  m a n a gem en t .”

Sim u la tor  t ra in in g th a t  em ph a s izes  decis ion  m a k in g in  com plex en viron m en ts  is  a

very effect ive m ea n s  of h on in g PDM s k ills .
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Th e a ccid en t  p ilot  d id  n ot  h a ve form a l PDM tra in in g, com p a n y SOPs , or  PC-1 2

s im u la tor  t ra in in g to h elp  h im  form u la te h is  decis ion . With ou t  a  s ys tem ic a pp roa ch  to

im provin g PDM, a cciden ts  res u lt in g from  in effect ive decis ion s  in  com plex s itu a t ion s

will con t in u e to a ffect  com m ercia l opera t ion s . Th e Boa rd  believes  th a t  im proved  form a l

PDM tra in in g is  a  n eces s ity for  a ll com m ercia l p ilots . Th e Boa rd  a ls o believes  th a t

SOPs  a n d  a n  in crea s ed  em ph a s is  on  a pp ropr ia te decis ion  m a k in g th rou gh ou t  p ilot

t ra in in g a n d  du r in g a ll of a  p ilot ’s  flyin g-rela ted  a ct ivit ies  will s erve to redu ce th e

occu rren ce of PDM-rela ted  a cciden ts . Th erefore, th e Boa rd  recom m en ds  th a t :

Th e Dep a r tm en t  of Tra n s p or t  im p rove th e qu a lity of p ilot  d ecis ion  m a k in g in

com m ercia l a ir  opera t ion s  th rou gh  a pp rop r ia te t ra in in g s ta n da rds  for  crew

m em bers .

A0 0 –0 6

Th is  report con clu d es  th e Tra n s porta tion  S a fety  Boa rd ’s  in ves tiga tion  in to th is

occu rren ce. Con s equ en tly , th e Boa rd  a u th oriz ed  th e re lea s e  of th is  report on  04

Febru a ry  2 00 0 . It w a s  officia lly  re lea s ed  on  24  Ma rch  20 0 0 .
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Append ix A—Lis t of S upporting Reports

Th e followin g TSB En gin eer in g Bra n ch  Repor ts  were com pleted :

LP 87 / 98—En gin e Com pon en ts  An a lys is

LP 115 / 98—TAT Oil Cooler  An a lys is  

Th es e rep or ts  a re a va ila b le from  th e Tra n s p or ta t ion  Sa fety Boa rd  of Ca n a d a  u p on

requ es t .
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Append ix B—Glos s ary

ACC Area  Con t rol Cen t re

AGB a cces s ory gea rbox

a gl a bove grou n d  level

ATPL a ir lin e t ra n s por t  p ilot  licen ce

CARs Ca n a d ia n  Avia tion  Regu la tion s

CASA Civil Avia t ion  Sa fety Au th ority

CASS Com m ercia l Air  Service Sta n da rd

CBAAC Com m ercia l a n d  Bu s in es s  Avia t ion  Advis ory Circu la r

CRM crew res ou rce m a n a gem en t

ELT em ergen cy loca tor  t ra n s m it ter

EIS en gin e in s t ru m en t  s ys tem

ETOPS exten ded  ra n ge twin -en gin e opera t ion s

FAA Federa l Avia t ion  Adm in is tra t ion

FARs Federa l Avia t ion  Regu la t ion s

FL fligh t  level

GPS globa l pos it ion in g s ys tem

HUMS h ea lth  a n d  u s a ge m on itor in g s ys tem

IFR in s t ru m en t  fligh t  ru les

J AR–OPS Join t Avia tion  Requ irem en ts —Opera tions

lb pou n d(s )

m in m in u te

NDT Newfou n d la n d  da yligh t  s a vin g t im e

Ng ga s  gen era tor  s peed

n m n a u t ica l m iles

PDM pilot  decis ion  m a k in g

PIREP p ilot  repor t

POH pilot  opera t in g h a n dbook

PSI pou n ds  per  s qu a re in ch

P&W Pra t t  & Wh itn ey

Px pres s u re

RCMP Roya l Ca n a d ia n  Mou n ted  Police

RGB redu ct ion  gea rbox

REL requ ired  equ ipm en t  lis t

SATOPS s a fety in  a ir  ta xi opera t ion s

SE s ou th ea s t

s ec s econ d

SEIFR s in gle-en gin e in s t ru m en t  fligh t  ru les

SIGMET s ign ifica n t  m eteorology reports

s m s ta tu te m iles

SOPs s ta n da rd  opera t in g p rocedu res
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TC Tra n s p or t  Ca n a d a

TSB Tra n s p or ta t ion  Sa fety Boa rd  of Ca n a d a

UTC coord in a ted  u n ivers a l t im e

VFR vis u a l fligh t  ru les
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