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PROVISIONAL ACCEPTABLE MEANS OF COMPLIANCE 

TURBINE ENGINES - TYPE TESTS 

FOREWORD 

1. The Standards  i n  Annex 8 ,  Airworthiness  of A i r c r a f t ,  a r e  of t h e  n a t u r e  
of broad s p e c i f i c a t i o n s  s t a t i n g  o b j e c t i v e s  r a t h e r  than  methods of r e a l i z i n g  those  objec- 
t i v e s .  I n  o rde r  t o  i n d i c a t e  by example t h e  l e v e l  of a i r w o r t h i n e s s  in tended by t h e  
Standards of t h a t  Annex, some s p e c i f i c a t i o n s  of a  more d e t a i l e d  and q u a n t i t a t i v e  n a t u r e  
have been included i n  t h e  same volume under t h e  t i t l e  "Acceptable Means of Compliance". 
The Foreword of Annex 8  i n d i c a t e s  t h e  o b l i g a t i o n  under t h e  Convention, r e s u l t i n g  from 
t h e  in t roduc t ion  of Acceptable Means of Compliance. 

2 .  When t h e  Annex was adopted on 13 June 1957, t h e  Standards  on t h e  
s u b j e c t s :  Aeroplane Performance, S t reng th  under F l i g h t  Loads, Reciprocat ing Engines,  
Turbine Engines,  P r o p e l l e r s ,  and Navigation L i g h t s  were supplemented by Acceptable Means 
of Compliance. The absence of p rov i s ions  of t h a t  type  p e r t a i n i n g  t o  o t h e r  s u b j e c t s  was 
considered e i t h e r  a s  r ecogn i t ion  by t h e  Council  t h a t  t h e  Standards  i n  themselves de f ined  
a  s u f f i c i e n t l y  a c c u r a t e  l e v e l  of a i r w o r t h i n e s s ,  o r  a s  r e c o g n i t i o n  by t h e  Council  t h a t  
due t o  t h e  t e c h n i c a l  developments going on i n  a  s u b j e c t  a t  t h e  t ime of adopt ion of t h e  
Annex, i t  had not y e t  been p o s s i b l e  t o  e s t a b l i s h  a  more p r e c i s e  t e c h n i c a l  s p e c i f i c a t i o n  
than t h a t  i n  t h e  Standards  themselves.  

3.  It is  t h e  essence of t h e  Acceptable Means of Compliance t h a t  they  
permit  v a r i a t i o n s  i n  o v e r a l l  methods a s  w e l l  a s  i n  d e t a i l e d  a p p l i c a t i o n .  Therefore ,  
Contract ing S t a t e s ,  i n  e s t a b l i s h i n g  n a t i o n a l  codes t h a t  w i l l  ensure  compliance wi th  t h e  
Standards ,  w i l l  sometimes need guidance a s  t o  t h e  d e p a r t u r e s  from Acceptable Means of 
Compliance t h a t  a r e  s u i t a b l e  f o r  t h e  c e r t i f i c a t i o n  of a i r c r a f t  o t h e r  than those  s p e c i f i e d  
i n  t h e i r  Range of v a l i d i t y ,  and a l s o  a s  t o  t h e  use  of methods developed t o o  r e c e n t l y  t o  
have behind them t h e  s u i t a b l e  background of exper ience  deemed necessary  f o r  i n t r o d u c t i o n  
of an Acceptable Means of Compliance. 

4 .  The guidance m a t e r i a l  i s  e s t a b l i s h e d  by ICAO a s  "Prov i s iona l  Accept- 
a b l e  Means of Compliance", a  c l a s s  of s p e c i f i c a t i o n  t h a t  does not  impose any o b l i g a t i o n  
under t h e  Convention. The P r o v i s i o n a l  Acceptable Means of Compliance a r e  n o t ,  l i k e  t h e  
Standards  o r  the  fu l l - f l edged  Acceptable Means of Compliance, e s t a b l i s h e d  by agreement 
between Contract ing S t a t e s ;  i n s t e a d ,  they r e f l e c t  an  agreement reached by an i n t e r -  
n a t i o n a l  body of e x p e r t s  t o  t h e  e f f e c t  t h a t  a  s p e c i f i c a t i o n  i s  worthy of t r i a l .  

5. T r i a l  a p p l i c a t i o n  of P r o v i s i o n a l  Acceptable Means of Compliance i n  
n a t i o n a l  r e g u l a t i o n s  o r  p r a c t i c e s  i s  in tended t o  b u i l d  up t h e  amount of exper ience  t h a t ,  
even tua l ly ,  could l ead  t o  t h e  i n t r o d u c t i o n  of an Acceptable Means of Compliance on t h e  
same s u b j e c t .  
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6. The P r o v i s i o n a l  Acceptable Means of Compliance presented i n  t h e  F i r s t  
Ed i t ion  of t h i s  C i r c u l a r  (C i rcu la r  51-AN/46) was developed by t h e  Third  A i r  Navigation 
Conference Meeting i n  September-October 1956. It was based on a  r e v i s e d  Turbine Engines 
Type Tes t  Schedule which had been agreed between t h e  United S t a t e s  and t h e  United 
Kingdom i n  February 1956. The l e v e l  of a i r w o r t h i n e s s  i l l u s t r a t e d  by t h i s  P r o v i s i o n a l  
Acceptable Means of Compliance was intended t o  be a t  l e a s t  a s  high a s  t h a t  exempli f ied  
by t h e  Acceptable Means of Compliance on t h e  s u b j e c t  wi th in  t h e  covers  of Annex 8 ,  of 
which it was a  r e v i s i o n .  The r e v i s i o n  a f f e c t e d  mainly t h e  endurance t e s t .  While t h e  
Acceptable Means of Compliance f o r  Turbine Engines devotes  only a  p ropor t ion  of t h e  
t ime t o  c y c l i c  t e s t i n g ,  t h e  r e v i s e d  test i n  t h e  e a r l i e r  P r o v i s i o n a l  Acceptable Means of 
Compliance was fundamentally a  c y c l i c  t e s t  schedule .  The Council ,  a c t i n g  on t h e  recom- 
mendation of t h e  A i r  Navigation Commission, approved t h e  i s s u e  of t h i s  P r o v i s i o n a l  
Acceptable Means of Compliance a t  t h e  Eleventh Meeting of i t s  Twenty-Ninth Sess ion on 
30 November 1956. I n  approving t h e  i s s u e  of t h i s  P rov i s iona l  Acceptable Means of 
Compliance, t h e  Council  and t h e  A i r  Navigation Commission d id  not  pass  judgement on, o r  
endorse ,  t h e  t e c h n i c a l  con ten t s  recommended by t h e  Third  A i r  Navigation Conference. 

7. A t  i t s  Fourth Meeting, t h e  Airworthiness  Committee, a  body of e x p e r t s  
au thor ized  by t h e  Council and func t ion ing  under t h e  A i r  Navigation Commission, decided 
t h a t  a  re-evaluat ion of t h e  P r o v i s i o n a l  Acceptable Means of Compliance - Turbine Engines - 
was d e s i r a b l e  wi th  r e s p e c t  t o  i t s  adequacy f o r  r o t o r c r a f t .  A t  t h e  F i f t h  Meeting, t h e  
Airworthiness  Committee examined a  d r a f t  r e v i s i o n  t o  the  P r o v i s i o n a l  Acceptable Means 
of Compliance which, i n  a d d i t i o n  t o  some ref inements ,  included t h e  concept of contingency 
r a t i n g s  f o r  t u r b i n e  engines  in tended f o r  use  i n  multi-engined r o t o r c r a f t .  However, i n  
view of t h e  l ack  of o p e r a t i o n a l  exper ience wi th  such engines ,  t h e  Airworthiness  Committee 
decided t o  study t h e  d r a f t  f u r t h e r  wi th  t h e  i n t e n t  of f i n a l i z i n g  t h e  r e v i s i o n  a t  i t s  
nex t  Meeting. A t  t h e  S i x t h  Meeting, t h e  Committee observed t h a t  t h e r e  was s t i l l  a  number 
of a r e a s  i n  which d i f f e r e n c e s  e x i s t e d  and recommended t h a t  engine-manufacturing S t a t e s  
a t tempt  t o  r e s o l v e  t h e s e  d i f f e r e n c e s  p r i o r  t o  i t s  next  Meeting. 

8. The P r o v i s i o n a l  Acceptable Means of Compliance presented i n  t h i s  
Second Ed i t ion  of t h e  C i rcu la r  was prepared by t h e  Airworthiness  Committee a t  i t s  
Seventh Meeting which was he ld  from 22 November t o  15 December 1966. I t  con ta ins  speci -  
f i c a t i o n s  on type t e s t s  f o r  t u r b i n e  engines  wi thout  contingency r a t i n g s  f o r  use  i n  
ae rop lanes  and f o r  t u r b i n e  engines wi th  contingency r a t i n g s  f o r  use  i n  multi-engined 
h e l i c o p t e r s .  I n  t h e  l a t t e r  c a s e ,  two a l t e r n a t i v e  endurance t e s t s  have been included t o  
provide  f o r  two d i f f e r e n t  approaches,  followed i n  major manufacturing S t a t e s ,  r e l a t i n g  
t o  t h e  maximum d u r a t i o n  (30 minutes o r  unl imi ted)  of t h e  use of t h e  in te rmedia te  cont in-  
gency power. The A i r  Navigat ion Commission, a f t e r  s a t i s f y i n g  i t s e l f  t h a t  t h i s  Provi-  
s i o n a l  Acceptable Means of Compliance i s  proper ly  co-ordinated w i t h  t h e  ICAO Standards 
and r e l a t e d  m a t e r i a l  and t h a t  t h e  p o l i c i e s  of t h e  Organizat ion have been followed, 
au thor ized  i s s u e  of t h i s  r e v i s e d  e d i t i o n  of t h e  P rov i s iona l  Acceptable Means of Compli- 
ance  a t  t h e  Fourth Meeting of i t s  Fif ty-Four th  Sess ion on 31 January 1967. It is  t o  be 
noted t h a t ,  i n  s o  doing, t h e  A i r  Navigation Commission d id  not pass  judgement on, o r  
endorse ,  t h e  t e c h n i c a l  con ten t s  recommended by t h e  Airworthiness  Committee. 

9. S t a t e s  a r e  i n v i t e d  t o  use t h e s e  s p e c i f i c a t i o n s  and t o  n o t i f y  ICAO of 
t h e  e x t e n t  t o  which they a r e  being app l i ed .  Should any S t a t e  f i n d  i t  d e s i r a b l e  o r  
necessary  t o  adopt any s i g n i f i c a n t  v a r i a t i o n s  from t h e  s p e c i f i c a t i o n s ,  t h a t  S t a t e  is 
i n v i t e d  t o  n o t i f y  t h e  Organizat ion of such d i f f e r e n c e s .  
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TURBINE ENGINES - TYPE TESTS 

APPLICABILITY 

This Provisional Acceptable Means of Compliance (PAMC) contains specifications for 
turbine engines without contingency ratings for use in aeroplanes and for turbine engines 
with contingency ratings for use in multi-engined helicopters. 

1. DEFINITIONS 

Maximum contingency power and/or thrust. The power and/or thrust developed under stand- 
ard sea-level static conditions, under the maximum conditions of rotational speed and 
exhaust gas temperature approved for use when a power-unit failure occurs during take- 
off or landing and limited in use for 2$ minutes. 

Take-off power and/or thrust rating. The power and/or thrust developed under standard 
sea-level static conditions, under the maximum conditions of rotational speed and 
exhaust gas temperature approved for use in normal take-off for a period of 5 minutes. 

Intermediate contingency power and/or thrust. The power and/or thrust developed under 
standard sea-level static conditions, under maximum conditions of rotational speed and 
exhaust gas temperature approved for use when a power unit fails. The rating can be 
substantiated for a 30-minute period or a period of unrestricted duration, as specified. 

Maximum continuous power and/or thrust. The power and/or thrust developed under stand- 
ard sea level static conditions, under the maximum conditions of rotational speed and 
exhaust gas temperature approved for use during period of unrestricted duration. 

Approach idling conditions. The condition of minimum rotational speed associated with 
landing approach (the minimum being that commensurate with satisfactory acceleration at 
anticipated flight conditions), and the maximum exhaust gas temperature at this speed. 

Ground idling conditions. The conditions of minimum rotational speed associated with 
zero forward speed and the maximum exhaust gas temperature at this rotational speed. 

Exhaust gas temperature. The average temperature of the exhaust gas stream obtained in 
an approved manner. 

Maximum engine overspeed. The maximum engine rotational speed that has been determined 
to have no detrimental effect on the engine when used for a stated period of time. 
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2. DECLARATION 

2.1 The c o n d i t i o n s  and l i m i t a t i o n s  which a r e  in tended t o  govern t h e  opera- 
t i o n  of t h e  engine  a r e  dec la red .  The d e c l a r a t i o n  i n c l u d e s  a t  l e a s t  t h e  fo l lowing  inform- 
a t  i o n  : 

a )  a  b r i e f  d e s c r i p t i o n  of t h e  engine  and its e s s e n t i a l  des ign  f e a t u r e s ;  

b )  engine  r a t i n g  and a l l  o p e r a t i n g  l i m i t a t i o n s  (e.g. c h a r a c t e r i s t i c s  of 
p r o p e l l i n g  nozz le  in tended f o r  u s e  i n  f l i g h t ,  r o t a t i o n a l  speed,  tempera ture ,  
power and/or  t h r u s t ) ;  

c) f u e l  o r  f u e l s  t o  b e  used;  

d)  l u b r i c a t i n g  o i l  t o  be  used; 

e )  coo lan t  t o  b e  used,  i f  any; 

f )  l i m i t a t i o n s  on o p e r a t i n g  tempera tures  and p r e s s u r e s ;  

g) a c c e s s o r i e s  t o  be f i t t e d  f o r  t h e  t e s t s .  

2.2 Af t e r  completion of t h e  tests t h e  maximum p e r m i s s i b l e  t o r q u e  and 
maximum overhung moment f o r  each accesso ry  a r e  s p e c i f i e d .  
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3.  TESTS 

Scope 

3.1.1 Turbine  e n g i n e s  of  conven t iona l  d e s i g n  a r e  s u b j e c t e d  t o  t h e  t e s t s  
p r e s c r i b e d  he re in .  S a t i s f a c t o r y  comple t ion  of t h e  tests of t h e  P r o v i s i o n a l  Acceptable  
Means of  Compliance is a c c e p t e d  a s  e s t a b l i s h i n g  t h e  c h a r a c t e r i s t i c s .  

3.2 Cond i t i ons  

3.2.1 A s i n g l e  eng ine  of  t h e  d e s i g n  and c o n s t r u c t i o n  submi t t ed  f o r  a p p r o v a l  
completes s a t i s f a c t o r i l y  t h e  v i b r a t i o n ,  c a l i b r a t i o n ,  endurance  and f u n c t i o n a l  t e s t s  
p r e s c r i b e d  h e r e i n ,  excep t  t h a t  i t  i s  p e r m i s s i b l e  t o  u se  one o r  more i d e n t i c a l  e n g i n e s  
f o r  t h e  v i b r a t i o n ,  c a l i b r a t i o n  and f u n c t i o n a l  t e s t s .  The eng ine  t o  be used f o r  t h e  
endurance t e s t s  should  be  s u b j e c t e d  t o  a  c a l i b r a t i o n  check b e f o r e  s t a r t i n g  t h e  endurance  
test. 

3.2.2 Throughout t h e s e  t e s t s ,  u n l e s s  o the rwi se  p r e s c r i b e d  i n  t h i s  Provi -  
s i o n a l  Acceptable  Means of Compliance, a l l  a c c e s s o r y  d r i v e s  a r e  f i t t e d  e i t h e r  w i t h  
r e p r e s e n t a t i v e  a c c e s s o r i e s ,  o r  w i t h  e q u i v a l e n t  means of s i m u l a t i n g  t h e  l o a d s  f o r  which 
t h e  eng ine  i s  des igned.  

3.2.3 Before  s t a r t i n g  and a f t e r  comple t ing  t h e  t e s t s ,  a  f u l l  s t r i p  examina- 
t i o n  of t h e  endurance  test engine ,  i n c l u d i n g  measurement of wear,  d i s t o r t i o n  and c r e e p  
i s  made and r eco rded ,  excep t  t h a t  t h e  s t r i p  examinat ion  b e f o r e  t h e  s t a r t  of t h e  tests 
i s  sometimes omi t t ed  when t h e  wear,  d i s t o r t i o n  and c r e e p  can  be e v a l u a t e d  by o t h e r  means. 

3.2.4 A l l  tests a r e  made w i t h  a  d e c l a r e d  r e p r e s e n t a t i v e  a i r  i n t a k e ,  j e t  p i p e  
and p r o p e l l i n g  n o z z l e  of t h e  b a s i c  eng ine  a s  a p p l i c a b l e .  The p r o p e l l i n g  n o z z l e  a r e a  i s  
sometimes modif ied  f o r  t h e  purpose  of t h e  running  s p e c i f i e d  a t  maximum c o n d i t i o n s  
i n c l u d i n g  power, rpm, and g a s  and o i l  i n l e t  tempera tures .  

3.2.5 I n  t h e  c a s e  of t u r b o - j e t  eng ines ,  s u i t a b l e  means f o r  measuring t h e  
s t a t i c  j e t  t h r u s t  a r e  t o  be  provided  f o r  t h e  t e s t s .  

3.2.6 I n  t h e  c a s e  of t u rbo -p rope l l e r  eng ines ,  t h e  c a l i b r a t i o n  t e s t s  and 
checks a r e  c a r r i e d  o u t  on a  s u i t a b l e  dynamometer test bench o r  by u s e  of an  approved 
t y p e  of t o rque  dynamometer, t h e  s t a t i c  j e t  t h r u s t  be ing  de termined by s u i t a b l e  means. 

3.2.7 Maximum p e r m i s s i b l e  a i r b l e e d  f o r  a i r c r a f t  purposes  i s  demonst ra ted  
du r ing  5 c y c l e s  of t h e  endurance  test ,  u n l e s s  s u b s t a n t i a t e d  by a c c e p t a b l e  s e p a r a t e  t e s t s .  

3.2.8 The t ime consumed i n  changing power and /o r  t h r u s t  s e t t i n g s  d u r i n g  t h e  
e n t i r e  t e s t  is deducted from t h e  d u r a t i o n  t ime a t  t h e  lower s e t t i n g s .  

3.2.9 S u b s t a n t i a t i o n  of maximum a c c e s s o r y  s h a f t  power e x t r a c t e d  and o t h e r  
acces so ry  l o a d s  may be  accomplished e i t h e r  by a p p r o p r i a t e l y  l oad ing  t h e  a c c e s s o r y  pads  
du r ing  t h e  150-hour test ,  o r  by means of e q u i v a l e n t  s e p a r a t e  t e s t s .  

3.2.10 Power c o n t r o l  l e v e r  motion f o r  a c c e l e r a t i o n  and d e c e l e r a t i o n  r u n s  a r e  
made from one ext reme p o s i t i o n  t o  t h e  o t h e r  i n  n o t  more t han  one second excep t  f o r  
t u r b o - p r o ~ s  w h e n p a r t i c u l a r  p r o p e l l e r  c o n t r o l  c h a r a c t e r i s t i c s  may n e c e s s i t a t e  l o n g e r  
t imes  up t o  two seconds.  
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3.2.11 I n  l i e u  of overspeed t e s t i n g  du r ing  t h e  type  test, e q u i v a l e n t  over- 
speed t e s t i n g  of r o t o r  components and o t h e r  a f f e c t e d  components may be  conducted.  

3.2.12 Maximum tempera tures .  A l l  take-off  and maximum cont inuous  running 
dur ing  t h e  150-hour test is  r u n  a t  t h e  maximum d e s i r e d  h o t  gas  tempera ture  and o i l  i n l e t  
temperature l e v e l  f o r  s u b s t a n t i a t i o n .  During t h e  a c c e l e r a t i o n s  and s h o r t  p e r i o d s  a t  
take-off power, a t t e m p t s  a r e  made t o  run  a t  t h e  maximum tempera tu res  b u t ,  because of t h e  
uns t ab i l i zed  c o n d i t i o n s ,  a  lower tempera ture  r ead ing  is  accep tab le .  I n  g e n e r a l ,  essen-  
t i a l l y  the  average  maximum tempera tures  a r e  u t i l i z e d  t o  e s t a b l i s h  t h e  o f f i c i a l  maximum 
temperature l i m i t s  w i t h i n  p r a c t i c a l  accuracy l i m i t s .  

3.2.13 Minimum o i l  p r e s s u r e  l i m i t .  Ten hours  of o p e r a t i o n  du r ing  t h e  150-hour 
endurance test a r e  r u n  a t  t h e  minimum o i l  p r e s s u r e  l i m i t ,  bu t  s e p a r a t e  equ iva len t  t e s t s  
may a l s o  be accep tab le .  

3.2.14 When a tmospher ic  c o n d i t i o n s  make i t  imposs ib le  t o  o b t a i n  t h e  s h a f t  
power f o r  which approval  i s  reques t ed  on a turbo-propel ler  engine ,  t h e  s h a f t  power may 
be s u b s t a n t i a t e d  by o t h e r  s e p a r a t e  t e s t s .  

3.3 Vib ra t ion  Tes t  

3.3.1 A v i b r a t i o n  survey is conducted t o  i n v e s t i g a t e  t h e  v i b r a t i o n  charac- 
t e r i s t i c s  throughout t h e  o p e r a t i n g  r ange  of r o t a t i o n a l  speed. 

3.3.2 I f  excess ive  v i b r a t i o n  is  found t o  be p r e s e n t  i n  t h e  o p e r a t i n g  range  
of t h e  engine,  s u i t a b l e  remedia l  measures a r e  taken p r i o r  t o  t h e  endurance tests. 

3.3.3 I f  moderate v i b r a t i o n  i s  found t o  e x i s t  i n  t h e  o p e r a t i n g  range  of t h e  
engine,  e i t h e r  remedia l  measures are taken,  o r  t h e  engine  is  t o  be  s u i t a b l y  t e s t e d  
dur ing  endurance tests. The o b j e c t i v e  i s  t o  e s t a b l i s h  t h e  a b i l i t y  of t h e  engine  t o  
o p e r a t e  wi thout  f a t i g u e  f a i l u r e .  

3.4 C a l i b r a t i o n  Tes t  

3.4.1 The engine  is c a l i b r a t e d ,  t o  e s t a b l i s h  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  
f o r  t h e  purpose of r a t i n g  t h e  engine ,  and e s t a b l i s h i n g  t h e  c o n d i t i o n s  f o r  t h e  endurance 
test spec i f i ed .  

3.4.2 A l l  a c c e s s o r i e s  n o t  r e q u i r e d  f o r  engine  o p e r a t i o n  a r e  d isconnected  
dur ing  t h i s  t e s t .  

Endurance Tes t  Schedules ( s e e  Table A a t  end) 

The 150-hour endurance test inc ludes  twenty-five 6-hour c y c l e s  a s  fo l lows :  

3.5.1 Turbine eng ines  wi thout  contingency r a t i n g s  f o r  ae rop lanes  

3.5.1.1 Take-o f  f  and i d  1 i n g  

One hour of a l t e r n a t e  5-minute p e r i o d s  a t  take-off  power and/or  t h r u s t  
and a t  i d l i n g  power and lo r  t h r u s t .  For engines  w i t h  augmentation t h a t  m a t e r i a l l y  in-  
c r e a s e s  t u r b i n e  i n l e t  tempera ture  or speed,  t h e  pe r iod  of running a t  take-off  c o n d i t i o n s  
is  a t  t h e  augmentation r a t i n g .  For eng ines  wi th  augmentation which does  n o t  m a t e r i a l l y  
i n c r e a s e  t u r b i n e  i n l e t  tempera ture  o r  speed,  t h e  amount of running wi th  t h e  augmentation 
mear~s ope ra t ing  is e s t a b l i s h e d .  
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3.5.1.2 Maximum cont inuous  and take-off  

T h i r t y  minutes  a t  maximum cont inuous  power and/or  t h r u s t ,  excep t  d u r i n g  10  of t h e  
25 t e s t  c y c l e s ;  t h i s  p e r i o d  is  conducted a t  take-off power and/or  t h r u s t .  

3.5.1.3 Maximum cont inuous  

One hour and t h i r t y  minutes a t  maximum cont inuous  power and/or  t h r u s t .  

3.5.1.4 Incrementa l  runs  

TWO and one-half hours  a t  f i f t e e n  approximate ly  equa l  speed and t ime inc remen t s  
between maximum cont inuous  speed and ground i d l e  speed. For eng ines  o p e r a t i n g  a t  
cons t an t  speed,  t h e  t h r u s t  and/or  power may be  v a r i e d  i n  l i e u  of speed.  I n  t h e  even t  
s i g n i f i c a n t  peak v i b r a t i o n  e x i s t s  a t  any c o n d i t i o n  between ground i d l e  and maximum 
cont inuous  c o n d i t i o n s ,  t h e  number of increments  chosen may be a l t e r e d  t o  i n c r e a s e  t h e  
amount of running conducted a t  t h e  peak v i b r a t i o n s  up t o  an amount n o t  t o  exceed 
50 pe rcen t  of t h e  t o t a l  time spen t  i n  inc remen ta l  running.  

3.5.1.5 Acce le ra t ion  and d e c e l e r a t i o n  runs  

Tb-irty minutes  of a c c e l e r a t i o n s  and d e c e l e r a t i o n s  from i d l i n g  power and/or  t h r u s t  
t o  take-off power and/or  t h r u s t  c o n s i s t i n g  of s i x  c y c l e s  each of 5 minutes  d u r a t i o n  made 
up of 45 minutes  a t  i d l i n g  power and/or  t h r u s t  and 30 seconds a t  take-off  power and /o r  
t h r u s t .  

3.5.2 Turbine engines  w i t h  cont ingency r a t i n g s  f o r  mult i-engined h e l i c o p t e r s  

3.5.2.1 Engines wi th  a 24-minute maximum contingency r a t i n g  and/or  a 
30-minute i n t e r m e d i a t e  cont ingency r a t i n g  

Note:- Where a 2i-minute r a t i n g  i s  n o t  r e q u i r e d  t h e  maximum cont ingency running - 
i s  conducted a t  take-off  c o n d i t i o n s .  

3.5.2.1.1 Maximum cont ingency,  take-off  and i d l i n g  

One hour of a l t e r n a t e  5-minute p e r i o d s  a t  take-off  power and/or t h r u s t  and ac  i d l i n g  
power and/or t h r u s t  except  t h a t ,  du r ing  t h e  t h i r d  and s i x t h  take-off  power p e r i o d s ,  o p e r ~ 3 t c  
on ly  2; minutes  a t  take-off  power and t h e  remaining 2: n i n u t e s  a t  maximum contingent-9 
power ( 2 b m i n u t e  power). The developed powcrs and/or  t h r u s t s  a t  take-of f  , 2$-mint?te. and 
i d l i n g  c o n d i t i o n s  and t h e i r  corresponding r o t o r  speed and gas  tempera ture  c o n d i t i o n s  
should be a s  e s t a b l i s h e d  by t h e  power c o n t r o l  i n  accordance wi th  t h e  schedu le  e s t a b l i s h e d  
by t h e  manufacturer .  

3.5.2.1.2 In t e rmed ia t e  cont ingency power (30-minute power) 

T h i r t y  minutes a t  i n t e r m e d i a t e  corlt ingency power ?nd/or t h r u s t  . 
3.5.2.1.3 Maximum cont inuous  power ? n d / o c  thrl-  ;r  

Two hours  a t  t h e  maximum cont inuous  power an401 t h r u s t .  
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3.5.2.1.4 Incrementa l  runs  

Two hours  a t  t h e  success ive  power-lever p o s i t i o n s  corresponding wi th  n o t  l e s s  than  
12 approximate ly  equa l  speed and t ime increments  between maximum cont inuous  engine  r o t a -  
t i o n a l  speed and ground o r  minimum i d l e  r o t a t i o n a l  speed. For eng ines  o p e r a t i n g  a t  
c o n s t a n t  speed,  t h e  t h r u s t  and power may be v a r i e d  i n  p l a c e  of speed. 

3.5.2.1.5 Acce le ra t ion  and d e c e l e r a t i o n  runs  

T h i r t y  minutes  of a c c e l e r a t i o n s  and d e c e l e r a t i o n s ,  c o n s i s t i n g  of s i x  c y c l e s  from 
i d l i n g  power and/or  t h r u s t  t o  take-off power and /o r  t h r u s t  and maintained a t  t h e  take-  
o f f  power-lever p o s i t i o n  f o r  30 seconds and a t  t h e  i d l i n g  power-lever p o s i t i o n  f o r  
approximate ly  44 minutes.  

3.5.2.2 Engines w i t h  a 24-minute maximum cont ingency r a t i n g  and an 
in t e rmed ia t e  cont ingency r a t i n g  of un l imi t ed  d u r a t i o n  

Note;- Where a 2;-minute r a t i n g  i s  no t  r e q u i r e d  t h e  maximum contingency 
running i s  conducted a t  take-off  c o n d i t i o n s .  

1 hour  25 minutes  a t  maximum cont inuous  power 

15 minutes i n  t h r e e  5-minute c y c l e s ,  each c y c l e  comprising:  

a )  Acce le ra t ion .  

b )  2?-minutes a t  i n t e r m e d i a t e  contingency power. 

C)  Dece le ra t ion .  

d )  24-minutes a t  ground i d l i n g  c o n d i t i o n s .  

10 minutes  comprising t h r e e  c y c l e s  a s  fo l lows:  

a )  Acce le ra t ion  from 50% maximum cont inuous  power. 

b )  ( 1 s t  c y c l e )  2; minutes  a t  maximum contingency power. 
(2nd and 3rd c y c l e s )  4 minute a t  maximum contingency power. 

c )  Dece le ra t ion .  

d)  ( 1 s t  c y c l e )  2; minutes  a t  50% maximum cont inuous  power. 
(2nd and 3rd c y c l e s )  2 minutes  a t  50% maximum cont inuous  power. 

50 minutes a t  i n t e r m e d i a t e  cont ingency power 

40 minutes  a t  maximum take-off  power 

2 hours  10 minutes i n  a t  l e a s t  t h i r t e e n  equal  p e r i o d s  a t  approximately e q u a l  
speed decrements between i n t e r m e d i a t e  contingency power and ground i d l i n g  c o n d i t i o n s  

30 minutes  i n  s i x  5-minute c y c l e s ,  each cyc le  comprising:  

a )  A c c e l e r a t i o n .  

b)  ( 1 s t  and 2nd c y c l e s ) 2 i  minutes  a t  i n t e rmed ia t e  contingency power. 
(Remaining c y c l e s )  2$ minutes  a t  maximum take-off  power, 
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c )  Dece le ra t ion .  

d)  2 3  minutes a t  ground i d l i n g  and approach c o n d i t i o n s  a l t e r n a t e l y .  

3.6 S t a r t s  

One hundred s t a r t s  a r e  made, of which: 

a)  twenty-five s t a r t s  a r e  preceded by a  2-hour o r  longer  engine  shutdown; 

b) t e n  s t a r t s  a r e  f a l s e  wi th  t h e  minimum s p e c i f i e d  combustion chamber 
d ra inage  t i m e  between t h e s e  s u c c e s s i v e  s t a r t s ;  

c )  t e n  s t a r t s  a r e  r e - s t a r t s  w i t h  n o t  longer  t h a n  1 5  minutes  between 
s u c c e s s i v e  r e - s t a r t s .  

Func t iona l  t e s t  

The engine  i s  sub jec t ed  t o  whatever a d d i t i o n a l  t e s t s  a r e  cons ide red  necessa ry  t o  
e s t a b l i s h  t h e  f u n c t i o n a l  c h a r a c t e r i s t i c s  of t h e  engine .  

Note:- These t e s t s  a r e  sometimes run  i n  con junc t ion  wi th  t h e  endurance - 
test p r e s c r i b e d  i n  3.5. 

R e c a l i b r a t i o n  check 

A t  t h e  completion of t h e  t e s t s  p r e s c r i b e d  i n  a p p l i c a b l e  p o r t i o n s  of 3.4.3.5,  and 
3 .6 ,  t h e  endurance  t e s t  engine  i s  s u b j e c t e d  t o  a  c a l i b r a t i o n  check t o  de termine  any 
change i n  power c h a r a c t e r i s t i c s  caused by t h e s e  tests. There should be  no s u b s t a n t i a l  
dec rease  i n  power and/or  t h r u s t  a s  a  r e s u l t  of t h e s e  tests. 

3.9 Power r a t i n g s  

Power r a t i n g s  a r e  based upon t h e  c a l i b r a t i o n  t e s t  p r e s c r i b e d  i n  3 .4  t a k i n g  i n t o  
account any a p p r e c i a b l e  d e v i a t i o n s  from t h e  d e c l a r e d  v a l u e s  occur r ing  du r ing  t h e  endur- 
ance  t e s t  of 3.5 and under t h e  fo l lowing  a tmospher ic  c o n d i t i o n s :  

a )  d ry  a i r  ( i f  c o r r e c t i o n  i s  s i g n i f i c a n t ) ;  

b) i n t a k e  a i r  tempera ture  of 1 5 ' ~  (5g°F); 

c )  a tmospher ic  p r e s s u r e  of 1013.25 m i l l i b a r s  ( 2 9 . 9 2  inches  of mercury) ,  
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4.- ENGINE ADJUSTMENT AND PARTS REPLACEMENT DURING TESTS 

4 . 1  During t h e  t e s t s  of 3 ,  a l lowab le  maintenance should be conf ined t o  
s e r v i c i n g  and minor r e p a i r s ,  except  t h a t  major r e p a i r s  o r  replacement of p a r t s  a r e  made 
i n  excep t iona l  c i rcumstances  i n  which c a s e  t h e  p a r t s  i n  q u e s t i o n  a r e  sub jec t ed  t o  
a d d i t i o n a l  p e n a l t y  tests.  The e x t e n t  of t h e s e  p e n a l t y  t e s t s  is  dependent upon t h e  n a t u r e  
and e x t e n t  of t h e  r e p a i r s  o r  replacements  involved.  
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Endurance Test  Requirements f o r  Turbine Engine Without 
Contingency Rat ing for  Use i n  Aeroplanes and f o r  

Turbine Engines wi th  Contingency Rat ings  f o r  use  i n  
Multi-Engined He l i cop te r s  

(Reference Paragraph 3.5) 

T o t a l  Number of Hours of Operation f o r  25 c y c l e s  

- END - 

Condition 

 ax. Contingency 

Take-of f 

In termediate  
Contingency 

Max. Continuous 

Incremental  

I d l i n g  

T o t a l  

Aeroplanes 
Ref. Para.  3.5.1 

Hours Mins. 

- - 

18 45 

- - 

45 0 

6 2 30 

2 3 4 5 

150 hours 

Multi-Engined 
Ref. Para.  3.5.2.1 

Hours Mins. 

2 5 

11 40 

12 30 

50 0 

5 0 0 

2 3 45 

150 hours  

He l i cop te r s  
Ref. Para.  3.5.2.2 

Hours Mins . 
1 274 

20 50 

2 6 2 1  

35 2 5 

5 4 10 

12 5 

150 hours  
- 1 



ICAO TECHNICAL PUBLICATIONS 

The fol1ou;ing summary gives the status, and also 
describes in general terms the contents of the various 
series of technical publications issued by the Inter- 
natwnul Civil Aviation Organization. I t  does not include 
specialized publications that do not fall specifically 
toithin one of the series, such us the ICAO Aeronautical 
Chart Catalogue or the Meteorological Tables for 
Interni~tional Air Navigation. 

INZ'ERNAZ'IONAL STANDARDS AND RECOM- 
i\fENUED PRACTICES are adopted by the Council 
in ;~ccortl,ince with Articles 54, 37 and 90 of thc Con- 
vck~~tion on Internation.~l Civil Aviatiori .uld xre d(-,ig- 
rl,itctl, for convenic~ncc., ,I$ An11exe4 to the Convcntioi~. 
'rlit, t~tiifortn iipplicatio~~ by Contr'lcting State7 of the 
spec~fic.~tionq comprised in the International Stc~ndarcls 
is recognized os necessary for the safety or regularity 
of international air navigation while the uniforn~ appli- 
cation of the specifications in the Recomn~ended Prac- 
tices is regarded as desirable in the interest of safety, 
regularity or efficiency of international air rtavigation. 
Knowledge of any differences between the national regu- 
1;itions or practices of a State and those established by 
an International Standard is essential to the safety or 
regularity of international air navigation. In the evcnt 
of non-cn~npliance with an International Standard, a 
State has, in fact, an obligation, under Article 38 c ~ f  
the Convention, to notify the Council of any differences. 
Knowledge of differences from Recomrnenclerl Practices 
Inay also be important for the safety of air navigation 
and, although the Convention does not impose any obli- 
gation with regard thereto, the Council has invited Con- 
tracting States to notify such differences in addition to 
those relating to International Standards. 

PROCEDURES FOR AIR NAVIGATION SERVlCES 
(PANS)  are approved hy the Council for world-wide 
application. They compri\e, for the most part, operating 
procedures regarded ;is not yet having attainetl it 5uffi- 

cient degree of maturity for adoption as International 
Standards and Recomnlended Practices, as well as 
material of a more permanent character which is cnn- 
sidered too detailed for incorporation in an Annex, or 
is susceptible to frequent amendment, for which the 
processes of the Convention would be too cumbersome. 
As in the casc of Recommended Practices, the Council 

has invited Contracting States to notify any differences 
between their national practices and the PANS when the 
knowledge of such differences is iniportant for the safety 
of air navigation. 

REGIONAL SUPPLEMENTARY PROCEDURES 
(SUPPS) have a status similar to that of PANS in that they 
are approvecl by the Council, but only for application in 
the rmpwtivc regions. They are prepared in consolidated 
fonn, \ince certain of the procedures apply to overlapping 
regior~s or are common to two or more regions. 

?'he follottiing publicutions are l~repared by authority 
of the Secretary General in accordunce with the j~riiciples 
crt~d policies approved l ~ y  the Council. 

ICAO FIELD MANUALS derive their status from the 
International Standards, Recvmmended Practices and 
PANS from which they are compiled. They are prepared 
primarily for the use of personnel engaged in operations 
in the field, as a service to those Contracting States 
who do not find it practicable, for various reasons, to 
prcparc them for their own use. 

TECHNICAL MANUALS provide guidance and in- 
formation in amplification of the International Standards, 
Recommended Practices and PANS, the implementation 
of which they are designed to facilitate. 

AIR NAVIGATION PLANS detail rq~iirements for 
facilities and services for international air navigation in 
the respective ICAO Air Navigation Regions. They are 
prepared on the authority of the Secretary General on 
the ba\is of recommendations of regional air navigation 
meetings and of the Coctncil .ic.tion thereon. The plar~s 
are an~endtd periodically to rcflect changrs in require- 
ments and in the status of implenientation of the 
recom~nended facilities and services. 

ICAO CIRCULARS make bvailable specialized in- 
formation of interest to Contracting States. This includes 
studies on technical subjects as well as texts of Provi- 
sional Acccptable Means of Compliance. 
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PROCEDURES FOR AIR NAVIGATION SERVICES 

A i r c r a f t  O p e r a t i o n s .  
........... (Doc 8 1 6 8 - 0 ~ ~ / 6 1 1 / 2 ) .  2nd e d i t i o n ,  1 9 6 7 .  1 6 4  pp .  U.S. $3 .00  

R e g i o n a l  S u p p l e m e n t a r y  P r o c e d u r e s .  ( D O C  7 0 3 0 )  
. . . . . . . . . . . . . . . . . . . . . . . . . .  P r i c e  o f  u p - t o - d a t e  c o m p l e t e  volume U.S. $5 .25  

. . . . . . . . . . . . . . . . . . .  One-year s u b s c r i p t i o n  t o  amendment s e r v i c e  U.S. $5 .25  

CIRCULARS 

53-AN/48/2 - Provisional A c c e p t a b l e  Means o f  Compl i ance  - 
T e s t i n g  o f  P r e s s u r e  - S e n s i t i v e  A l t i m e t e r s .  2nd e d i t i o n ,  

1965 .  37 pp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+ . . . . . .  . U.S. $ 0 . 7 5  

55-AN/50 - P r o v i s i o n a l  A c c e p t a b l e  Means o f  Compl i ance  - 
Emergency E v a c u a t i o n  P r o v i s i o n s .  1958 .  9 pp.  . . . . . . . . . . . . . . . . .  U.S. $ 0 . 2 5  

58-AN/53/2 - P r o v i s i o n a l  A c c e p t a b l e  Means o f  Compliance - 
A e r o p l a n e  P e r f o r m a n c e .  2nd e d i t i o n ,  1967 .  34 pp.  . . . . . . . . . . . . .  U.S. $0 .50  

61-AN/56 - P r o v i s i o n a l  A c c e p t a b l e  Means o f  Compl i ance  - 
F a t i g u e  S t r e n g t h  o f  A e r o p l a n e  S t r u c t u r e s .  1 9 6 1 .  6  pp.  . . . . . . . .  U.S.  $0.50 

65-AN/59 - P r o v i s i o n a l  A c c e p t a b l e  Means o f  Compliance - 
S t a n d a r d i z a t i o n  o f  Approved A e r o p l a n e  F l i g h t  Manua l s .  

1 9 6 3 .  7 1  p p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.S. $ 1 . 2 5  

75-AN/65 - Provisional A c c e p t a b l e  Means o f  Compl i ance  - 
A e r o p l a n e  F l y l n g  Q u a l i t i e s  ( R e l a t e d  t o  t h e  PAMC on 
P e r f o r m a n c e ) .  1 9 6 5 .  28 pp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U . S .  $0 .50  

79-AN167 - P r o v i s i o n a l  A c c e p t a b l e  Means o f  Compl i ance  - 
Gust  C r i t e r i a .  1 9 6 7 .  1 3  pp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U . S .  $0 .50  

81-AN/68 - P r o v i s i o n a l  A c c e p t a b l e  Means of Compl i ance  - 
A e r o p l a n e  S t a t i c  P r e s s u r e  Sys t em - Unlform Method o f  
C a l i b r a t i o n  o f  P o s i t i o n  E r r o r .  1967 .  1 9  p p .  . . . . . . . . . . . . . . . . . .  U.S.  $0 .50  

N.n.--Cash remittance should nccotnpnny each order. 
Calalogue sen! free on r e q r ~ r s t  

PRICE:  U. S .  $0. 50 
(or equivalent in other currencies) 




