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 Special Condition on Small Jet engine for Sailplane 
Applicable to Sailplanes category  

 
Introductory note 
The following Special Condition has been classified as an important Special Condition 
and as such shall be subject to public consultation, in accordance with EASA 
Management Board decision 02/04 dated 30 March 2004, Article 3 (2.) of which 
states: 
 

Deviations from the applicable airworthiness codes, environmental protection 
certification specifications and/or acceptable means of compliance with Part 
21, as well as important special conditions and equivalent safety findings, 
shall be submitted to the panel of experts and be subject to a public 
consultation of at least 3 weeks, except if they have been previously agreed 
and published in the Official Publication of the Agency. The final decision shall 
be published in the Official Publication of the Agency.  

 
Since the Turbine Engine design is not yet covered by CS-22, subpart H, Special 
conditions are required in accordance with par. 21A.16B(a)(1) to address this design.  
 
Statement of Issue 
An applicant has submitted a proposal to establish a safe rotor life for a small jet 
engine for sailplanes as an alternative means of compliance to justify no Hazardous 
Engine effect because of potential release of High Energy Debris subsequent to Disc 
Failure. 
 
History 
To cover the turbine engine in CS-22, a set of special conditions have been 
developed between EASA, CAA-CZ and LBA in order to address the turbine engine 
design. The introduction of these 18 special conditions specifically addresses the 
turbine engine design. SC 13 and SC 14 require a containment test to show 
containment of high energy rotating parts after a hub failure. These Special 
Conditions1 are already agreed after public consultation on 22.08.2007.  
 
Discussion 
Experience with other small turbine design has shown that because of the design 
specifics of such single shaft jet engines it may be practically impossible to achieve a 
tri-hub burst at the required conditions. 
Therefore, it is proposed to establish a safe rotor life as an alternative means of 
compliance to the Special Conditions 13 and 14.  
 

Special Condition 13: Rotor Containment requires the engine to provide 
containment of the maximum kinetic energy fragments from the hub failure 
as described in SC14(c) 
 
Special Condition 14: Containment 
This Special Condition describes the details about the required substantiation 
of the compliance with SC13.  

 
 

                                          
1 Ref: Attachment 1 
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New Special Conditions: 
 
Special Condition 13 revised 
To prevent the release of high energy debris, which is considered a hazardous engine 
effect, it is required to either provide containment as described in SC14(c) or to 
establish a rotor approved life as described in SC19.  
 
Special Condition 19  
To establish an approved life for a rotor, the following tests must be highly 
conservative.   
 
Approved Life: The mandatory replacement of a part which is approved by the 
agency. 
 
A highly conservative way will be achieved by using pre-prepared rotors with an 
initial crack at the most critical position from a stress point of view. The test engine 
should be pre-prepared with such a crack at the most critical positions in both 
compressor and turbine rotors.  
 
The initial anomaly size is at least one of the following: 
o 0,381mm x 0.762mm (0.015 inches x 0.030 inches) for an assumed 

(semicircular) surface anomaly. 
o 0.381mm x 0.381mm (0.015 inches x 0.015 inches) for an assumed (quarter-

circular) corner anomaly. 
 
Cycling 
(a)  The start-stop cycle to be applied should be defined considering the assumed 
flight cycle of the typical engine installation as well as the related environmental and 
engine conditions. Because in this case the fatigue life is based on test data obtained 
from cyclic testing, the test results should be corrected for inherent scatter. 

 
(b) To establish a conservative and acceptable cycle life, the engine test can be 
performed with a real engine on a bench. The approved life should be very 
conservative by means of an appropriate reduction factor (RF) of the cycles shown in 
the test without burst, or significant crack growth. An appropriate reduction factor 
based on number of test specimens and consideration of the differences between 
reference flight cycle and test cycle has to be determined by the applicant. Only one 
rotor/shaft assembly can be used for the test (one set of Compressor, Turbine and 
Shaft). If during the test other parts fail (like bearings), they can be changed in 
between.  
 
(c)  Cycling Test 
o The applicant to define a suitable test with representative start-stop cycles 

considering the operating envelope and typical flight usage profile of the 
engine.  

o Run the engine for  x-cycles 
o Inspect  => no cracks 
o Release RF of x      y 
o y= Approved Life Limit 

 
Rotor Integrity 
(a) For each compressor and turbine rotor it must be established by test and analysis 
that a rotor with the most adverse combination of material properties and 
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dimensional tolerances allowed by its type design will not burst when it is operated in 
the engine for 5 minutes at the most critical condition.  
 
(b) The following speeds must be evaluated, in conjunction with their associated 
temperatures and temperature gradients, throughout the engine’s operating 
envelope: 
 

1) 120% of the max permissible rotor speeds associated with any of the ratings  
2) 105% of the highest rotor speed that would result from either: 

i. The failure of the component that is most critical with respect to over 
speeding. 

ii. The failure of any component that in combination with the failure of a 
component or system that would normally not be detected during a 
routine pre-flight or during normal flight operation that is the most critical 
with respect to over speeding. 

3) 100% of the highest rotor speed that would result from the Failure of the 
component or system which in a representative installation of the engine, is 
the most critical with respect to over speeding when operating at any rating 
condition.  

 
Growth of the rotor while it is operating at the applicable conditions must not cause 
the Engine to: 

i. Catch fire, 
ii. Release high energy debris through the Engine's casing or result in a 

hazardous Failure of the Engine's casing, 
iii. Generate loads greater than those ultimate loads for which the Engine's 

mountings have been designed in compliance with CS-22.1823 and SC16, 
or 

iv. Lose the capability of being shut down. 
 
After the applicable period of operation, the rotor must not exhibit conditions such as 
cracking or distortion which preclude the safe operation of the Engine during any 
likely continued operation following such an over-speed event in service. 
 
The applicant must develop: 
 

i. An engineering plan, the execution of which establishes and maintains that 
the combinations of loads, material properties, environmental influences 
and operating conditions, are sufficiently well known to allow the rotor to be 
withdrawn from service at the approved life before hazardous engine effects 
can occur. This includes the determination of the most critical location for 
the artificial cracks induced for the test, and the definition of the spin cycle 
including the specific test conditions. The Approved Life must be published. 

 
ii. A manufacturing plan, defining the material specifications and traceability, 

appropriate NDT evidence and acceptable test methods necessary to 
consistently produce rotors with the attributes required by the engineering 
plan. 

 
iii. A Service Management Plan which defines in-service processes for 

maintenance and repair of the rotor which will maintain attributes consistent 
with those required by the Engineering Plan. These processes must become 
part of the instructions for continued airworthiness. 
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Attachment 1 
Agreed Special Conditions, after public consultation on 22.08.2007 
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Operating Conditions

Starting idle

Max Power / Thrust

Cooling run (idle)

Maximum Power / Thrust

Cooling run (idle)

Max continuous Power / thrust

Cooling run

Acceleration and deceleration of 6 cycles from ground idling to maximum 
power / thrust, maintaining Maximum power/thrust for a period of 30 
seconds, the remaining time being at ground idling

Cooling run (idle) and stop

Duration 

1

10

1

5

1

30

1

10

1-3

Sequence

1

2

3

4

5

6

7

8

9

Operating Conditions

Starting idle

Max Power / Thrust

Cooling run (idle)

Maximum Power / Thrust

Cooling run (idle)

Max continuous Power / thrust

Cooling run

Acceleration and deceleration of 6 cycles from ground idling to maximum 
power / thrust, maintaining Maximum power/thrust for a period of 30 
seconds, the remaining time being at ground idling

Cooling run (idle) and stop

Duration 

1

10

1

5

1

30

1

10

1-3

Sequence

1

2

3

4

5

6

7

8

9  
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