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D-01 (SC): Flight Instrument External Probes – Qualification in Icing Conditions 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1309, CS 25.1322, CS 25.1323(h), CS 25.1323(i), CS 25.1325(b), CS 
25.1326, CS 25.1419, CS 25.1529 

ADVISORY MATERIAL: ETSO C16a & C54, AMC 25.1323(h), AMC 25.1323(i), AMC 25.1325(b), AMC 
25.1093(b)(1), AMC 25.1419 

 
Special Condition  

Replace CS  25.1323(i), AMC 25.1323(i) and 25.1326 by SC 2 & 3 and respective AMC’s 
 
Flight Instrument External Probes Heating Systems 
 
Each flight instrument external probes systems, including, but not necessarily limited to, pitot tubes, pitot-
static tubes, static probes, angle of attack sensors, side slip vanes, and temperature probes, must be heated 
or have an equivalent means of preventing malfunction in the heavy rain conditions defined in table of this 
paragraph, in the icing conditions as defined in CS 25 Appendices C and in mixed phase / ice crystal 
conditions as defined in Appendix 1 of this Special Condition 
Rain test conditions 
 

Altitude Range 
Liquid Water 
Content 

Horizontal Extent Droplet MVD 

(ft) (m) (g/m3) (km) (NM) (µm) 

0 to 10000 0 to 3000 

1 100 50 

500 to 2000 6 5 3 

15 1 0.5 

 
Flight Instrument External Probes heat alerting systems 
 
If a flight instrument external probe heating system is installed, an alert  must be provided to  the flight crew 
when the flight instrument external probe heating system is not operating or not functioning normally. The alert 
must comply with the following requirements: 
 
(a) The alert provided must conform to the Caution alert indications. 
 
(b) The alert provided must be triggered if either of the following conditions exists: 

 
(1) The flight instrument external probe heating system is switched ‘off’. 
 
(2) The flight instrument external probe heating system is switched ‘on’ and  is not functioning normally. 

 
(see AMC  in Appendix 2 of this SC) 
 

Appendix 1 
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Special Condition D-01 

Mixed Phase and Ice Crystal Icing Envelope (Deep Convective Clouds) 
 
 
References 
 
1. THE ANALYSIS OF MEASUREMENTS OF FREE ICE AND ICE/WATER CONCENTRATIONS IN THE 

ATMOSPHERE OF THE EQUATORIAL ZONE, IAN I. MCNAUGHTON, B.SC., DIP. R.T.C., ROYAL AIRCRAFT 
ESTABLISHMENT (FARNBOROUGH) TECHNICAL NOTE NO: MECH. ENG. 283 

 
2. SNOW AND ICE PARTICLE SIZES AND MASS CONCENTRATIONS AT ALTITUDES UP TO 9 KM ( 30,000 FT), 

R. K. JECK, DOT/FAA/AR-97/66, AUGUST, 1998. 
 
3. CLOUD MICROPHYSICAL MEASUREMENTS IN THUNDERSTORM OUTFLOW REGIONS DURING 

ALLIED/BAE 1997 FLIGHT TRIALS, STRAPP, J.W., P. CHOW, M. MALTBY, A.D. BEZER, A. KOROLEV, I. 
STOMBERG, AND J. HALLETT, 37TH AIAA AEROSPACE SCIENCES MEETING AND EXHIBIT, JAN. 11-14, 1999, 
RENO, NV.  AIAA 99-0498. 

 
4. ARAC EHWG PROPOSED APPENDIX D TO 14 CFR PART 33 
 
 
Ice crystal conditions associated with convective storm cloud formations exist within the CS 25 Appendix C 
Intermittent Maximum Icing envelope (including the extension to -40 deg C) and the Mil Standard 310 Hot 
Day envelope.  This ice crystal icing envelope is depicted in the Figure D-1. 

 

FAR 33 Appendix D Icing Envelope Limits

-70

-60

-50

-40

-30

-20

-10

0

0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

Altitude -  ft

A
m

b
ie

n
t 

T
e
m

p
e
ra

tu
re

 -
 d

e
g

 C

Appendix D



 

Model 700 

 
Explanatory Note No.:  

TCDS EASA.IM.A.620 
 

 

 

Disclaimer – This document is not exhaustive and it will be updated gradually. 
 

TE.CERT.00053-002 © European Union Aviation Safety Agency. All rights reserved. ISO9001 Certified.   Page 4 of 76 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  

An agency of the European Union 

 

Figure D-1   Convective Cloud Ice Crystal Envelope 
 
 
Within the envelope, total water content (TWC) in gms/m3 have been assessed based upon the adiabatic 
lapse defined by the convective rise of 90% relative humidity air from sea level to higher altitudes and scaled 
by a factor of 0.65 to a standard cloud length of 17.4 nautical miles.  TWC is displayed for this distance over 
a range of ambient temperature within the boundaries of the ice crystal envelope in Figure D-2.   
 
 

 
Figure D-2   Total Water Content 

 
Ice crystal size median mass dimension (MMD) range is 50 - 200 microns (equivalent spherical size) based 
upon measurements near convective storm cores.  
 
The TWC can be treated as completely glaciated except as noted in the Table D-1. 
 

Temperature 
Range – deg C 

Horizontal Cloud Length LWC – gm/m3 

0 to -20 </= 50 miles </=1.0 

0 to -20 Indefinite </=0.5 

< -20  0 

 
Table D-1 Supercooled Liquid Portion of TWC 

 

TWC Levels: Standard Exposure Length of 17.4 Nautical Miles

(Scaled from Adiabatic Lapse from Sea Level @ 90% Relative Humidity) 
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The TWC levels displayed in Figure D-2 represent TWC values for a standard exposure distance (horizontal 
cloud length) of 17.4 nautical miles that must be adjusted with length of icing exposure.  The assessment 
from data measurements in References 1 supports the reduction factor with exposure length shown in Figure 
D-3. 
 

 
 

Figure D-3   Exposure Length Influence on TWC 
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Appendix 2 
 

Acceptable Means of Compliance D-01 
Flight Instrument External Probes – Qualification in Icing Conditions 

 
1. Nomenclature 
 
 
SAT: Static Air Temperature 
LWC: Liquid Water Content  
MVD: Mean Volume Diameter  
IWC: Ice Water Content 
IMMD: Ice Median Mass Dimension 
L(i): “Liquid” supercooled water conditions 
M(i): Mixed phase icing conditions, contain both supercooled water and ice crystals.  
G(i): Glaciated conditions  are icing conditions  totally composed of ice crystals. 
R(i): Rain conditions 
SD: supercooled droplet 
SLD: supercooled large drop 
WC: water content 
 

2. Test setup and Conditions to be testedWind Tunnels  
 
If wind tunnel testing is proposed, all conditions must be appropriately corrected to respect the similarity 
relationship between actual and wind tunnel conditions (due to pressure and scale differences for example). 
It is the applicant responsibility to determine and justify the various derivations and corrections to be made 
to the upstream conditions in order to determine actual test conditions (local and scaled).  When the tests 
are conducted in non-altitude conditions, the system power supply and the external aerodynamic and 
atmospheric conditions should be so modified as to represent the required altitude condition as closely as 
possible. 
 
The Icing Wind tunnel calibration  should have been verified, in accordance with SAE ARP 5905 with an 
established programme to maintain calibration of the facility Calibration records should be examined to 
ensure  the local liquid water concentration at the location of the probe complies with values required in the 
test specification.  
 
2.2. Test setup 
 
The test setup installation in the wind tunnel must be shown to be equivalent to the installation on aircraft. 
In particular, the probe must be installed in such a way that the heat sink capacity of the mount is equal to 
or greater than the aircraft installation.  
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Surface temperature measurements could be made, during icing wind tunnel tests to verify thermal 
analyses and to allow extrapolation to conditions not reachable due to the wind tunnel limitations. 
 
2.3. Local conditions 
 
The Water Content (WC) values provided in this AMC or in the Appendix 1 are upstream values, independent 
of the aircraft installation. Local WC values (at the probe location) need to be derived from the upstream 
values according to the streamline behavior around the aircraft.  Overconcentration of the WC at the probe 
location may occur due to the aerodynamic effects of the fuselage in particular. 
 
Local conditions shall be determined based on many parameters which could include: 

• Aircraft specific  
o A/C fuselage shape  
o Probe location on aircraft  fuselage (X, Y, Z coordinates)  
o Aircraft speed and altitude (Climb, Cruise, Descent …)  

• Environmental Conditions specific  
o Type (SD, SLD, Crystals, Rain)  
o Size (from 0 to 2000 micron)  
o Density  

• Probe specific:  
o mast/strut length 

 
Concerning the type and size of the particles, the local WC shall be computed considering the full distribution 
of the particles sizes that is actually present in the real atmosphere, even if the wind tunnel tests are then 
performed at a given single size (20 micron for supercooled droplets, 150 micron for ice crystals, 500 to 2000 
micron for rain drops). The local conditions may also be affected by the “bouncing effect” and “shattering 
effect” for solid particles or the “splashing effects” for large liquid particles. As no model exists today to 
represent ice particles trajectories and these particular effects, an assessment based on the best available 
state of the art shall be made. 
 
2.4. Operational Conditions 
 
The conditions are to be tested at several Mach and Angle of Attack (AoA) values in order to cover the 
operational flight envelope of the aircraft. It is the applicant responsibility to select and justify, for each of 
the conditions listed in each Cloud Matrix below, the relevant operational conditions to be tested (Mach, 
AoA and Mode…).  
 
It is expected that several operational conditions will be identified for each environmental conditions but 
exhaustive testing is not intended. 
 
2.5. Power supply  
 
The heating power supply used during the tests shall be the minimum value expected at the probe location 
on the aircraft. It is commonly accepted to test the probe at 10% below the nominal rated voltage.  
 
2.6. Flight deck indication 
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When a flight instrument external probe heating system is installed, CS 25.1326 requires an alert to be 
provided to the flight crew when that flight instrument external probe heating system is not operating or not 
functioning normally. 
 
All performances of the probe ice protection system, in particular the icing tests described in this AMC are 
expected to be demonstrated with equipment selected with heating power set to the minimum value 
triggering the flight deck indication. 
 
2.7. Test article selection 
 
To be delivered, an article has to meet an Acceptance Test Procedure (ATP) established by the equipment 
supplier. The ATP is a production test performed on each item to show it meets the performance 
specification. Both the performance of the ice protection  system and the icing tests described hereafter  are 
expected to be demonstrated with an equipment selected at the lowest value of the ATP with the respect to 
the acceptability of the heating performance. This can be accomplished by adjusting the test voltage, heating 
cycles and/or any other applicable parameters, to simulate the lowest performing probe. Note that this has 
to be applied in addition to the power supply reduction mentioned in paragraph 2.5 above. 
 
2.8. Mode of Operation 
 
The modes of operation of the probe are to be assessed in the two following tests. However, depending on 
the mode of operation of the heating systems, other intermediate modes may have to be tested (e.g. if 
heating power is varied as a function of the outside temperature, etc.) 
 
Anti-icing test:  
 
During this test, the icing protection of the probe (typically resistance heating) is assumed to be switched 
“on” prior exposure to icing conditions.  
 
De-icing test:  
 
During this test, the icing protection of the probe (typically resistance heating) must be “off” until 0.5 inch of 
ice has accumulated on the probe. For ice crystal tests in de-icing mode, since no accretion is usually 
observed, an agreed “Off”  time duration should be agreed before the test. In the past a one-minute time 
duration without heating power has been accepted. This mode need not be tested if, in all operational 
scenarios (including all dispatch cases), the probe heating systems are activated automatically at aircraft  
power “On” and cannot be switched to manual operation later during the flight.  
 
2.9. Supercooled Liquid (L) Conditions 
 
The following proposed test points are intended to provide the most critical conditions of the complete CS-
25 Appendix C icing envelope, however, a Critical Points Analysis (CPA) may be used to justify different 
values. 
 
2.9.1 - Stabilized conditions 
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Test 
# 

SAT 
(°C) 

Altitude Range LWC(*) 
(g/m3) 

Duration 
(min) 

MVD(*) 
(µm) 

SL1 − 20 0 to 22,000 ft. 0 to 6,706 m 0.22 to 0.3 15 15 to 20 

SL2 − 30 0 to 22,000 ft. 0 to 6,706 m 0.14 to 0.2 15 15 to 20 

SL3 − 20 4,000 to 31,000 
ft. 

1,219 to 9,449m 1.7 to 1.9 5 15 to 20 

SL4 − 30 4,000 to 31,000 
ft. 

1,219 to 9,449 m 1 to 1.1 5 15 to 20 

Table 1: Stabilized Liquid icing test conditions 
(*) Note: 
 
The upstream LWC values of the table are based on CS-25 Appendix C and correspond to a droplet diameter 
of 20 µm or 15 µm. Considering that the local collection efficiency is function of the MVD and the probe 
location with respect to the boundary layer, and that the upstream LWC value is higher for an MVD of 15 µm 
as compared to 20 µm, the applicant shall establish the conditions leading to the highest local LWC at probe 
location and test accordingly.  
 
It is acceptable to run the tests at the highest determined local LWC but using a droplet diameter of 20 µm 
since most of the wind tunnel are calibrated for that value. 
 
2.9.2 - Cycling conditions 
 
A separate test should be conducted at each temperature condition of Table 2 below, the test being made 
up of repetitions of either the cycle: 

a) 28 km in the conditions of column (a) appropriate to the temperature, followed by 5 km in the 
conditions of column (b) appropriate to the temperature, for a duration of 30 minutes, or 

b) 6 km in the conditions of column (a) appropriate to the temperature, followed by 5 km in the 
conditions of column (b) appropriate to the temperature, for a duration of 10 minutes. 

 

Test 
# 

SAT 
(°C) 

Altitude Range LWC 
(g/m³) 

MVD 
(µm) (ft) (m) 

(a) (b)  
 

20 
SL6 − 10 17, 000 5,182 0.6 2.2 

SL7 − 20 20, 000 6,096 0.3 1.7 

SL8 − 30 25, 000 7,620 0.2 1.0 

 
Table 2: Cycling Liquid icing test conditions 
 
2.10. Supercooled Large Drop Liquid Conditions  
 
Based on the design of the probe, the drop size may not be a significant factor to consider as compared to 
the other parameters and in particular the Liquid Water Content. The SLD LWC between 0.18 and 0.44 g/m3 
are largely covered by the Appendix C continuous maximum LWC (between 0.2 and 0.8 g/m3) and the 
Appendix C intermittent maximum LWC (between 0.25 and 2.9 g/m3).  
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Testing SLD conditions may not be necessary if it can be shown that the Supercooled Liquid Conditions of 
Appendix C are more critical. If some doubt exists, the applicant shall propose a set of critical test points to 
cover adequately SLD conditions. 
 
2.11. Mixed Phase (M) and Glaciated (G) Conditions  
 
The applicant should propose a set of critical test points to cover adequately the Icing Environment as 
proposed in Appendix 1 of this CRI.  
 
Testing should be performed at representative altitude as the effect of altitude on probe behaviour is not yet 
fully understood, unless demonstration can be made that application of scaling laws leads to conservative 
approach of testing. 
 
The following considerations shall be taken into account. 
 
Glaciated Conditions  
 
As indicated in the Appendix 1, the total water content (TWC) in g/m3 have been assessed based upon the 
adiabatic lapse defined by the convective rise of 90% relative humidity air from sea level to higher altitudes 
and scaled by a factor of 0.65 to a standard cloud length of 17.4 nautical miles (NM).   
 
In service occurrences show that several Pitot icing events in Glaciated Conditions, above  30 000ft, are 
outside of the Appendix 1 domain in term of Altitude and outside air temperature. In that context, the 
Appendix 1, Figure 1 (Convective cloud ice crystal envelope) should be enlarged to encompass ISA +30°C 
conditions. Furthermore, a reported event occurred at a temperature of – 70 °C. Testing may not be possible 
at such a low temperature due to simulation tool limitations. However, the presence of Ice Crystals has been 
observed, and it is anticipated that an extrapolation of existing test data at higher temperature should allow 
assessing the predicted performance of the probe heating down to this minimum temperature. 
 
In addition, based on several sources of information including the Eurocae WG 89, , the Agency  is of the 
opinion  that the standard cloud of 17.4 NM and the associated average TWC concentration values provided 
by appendix 1 may not provide the most conservative conditions for Flight Instrument External probes 
testing.  
 
The “max” or “peak” TWC concentration values should be considered instead of the “17.4 NM” values 
provided by the Appendix 1. These max or peak values are available  in FAA document DOT/FAA/AR-09/13. 
They correspond to the “17.4 NM” values multiplied by a factor of 1.538 (1/0.65).  The “max” concentration 
values (TWC) are provided below: 
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Mixed Phase Conditions 
 
In service occurrences show several Pitot icing events in Mixed phase conditions, between 20 000 & 30 000 
ft, outside of the Appendix 1 domain in term of Altitude and outside air  Temperature. 
Based on several sources of information including the Eurocae WG-89 , the agency is of the opinion  that the 
“2.6 NM” TWC concentration values should be considered instead of the “17.4 NM” values, as the CS 25 
Appendix C Intermittent conditions provide data for a 2.6 NM cloud.  
 
The “2.6 NM” values are given by the “17.4 NM” values scaled by the F factor for 2.6 NM clouds which is 
1.175 and are provided below: 
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It is commonly recognised that below -40°C no liquid conditions exist anymore. Therefore testing in mixed 
phase conditions does not need to consider temperatures below -40°C. 
 
Ice Particles 
 
Several methods of generating ice particles are used in testing and produce a wide range of particle sizes.  
Some methods of generating ice particles results in irregular shapes which are difficult to quantify in terms 
of mean particle diameter.   It is acceptable to specify ice particle sizes based on the available range of ice 
particle generation techniques in the MMD range of 50 to 200 µm as provided in Appendix 1. Higher values 
may be used if justified. 
 
For mixed phase icing, the heat requirements are driven primarily by the quantity of ice collected in the probe 
rather than the size of the ice particles. Supercooled liquid droplet MVD size of 20 µm should be used.  
 
Duration 
 
For each condition a minimum of 2 minutes exposure time should be tested. This is the minimum time 
needed to reach a steady state and stabilised condition. 
 
Total Air Temperature design consideration 
 
It is recognised that due to the intrinsic function of the total air temperature probes it may not be possible 
to design the temperature sensor with sufficient heating capability to ensure both adequate protection 
across the complete icing environment of Appendix 1 and accurate temperature measurements. In this case 
it may be acceptable that the temperature probe is not fully protected over a portion of the Appendix 1 icing 
environment provided that the malfunction of the probe will not prevent continued safe flight and landing. 
System safety assessments must include common mode failure conditions. Mitigation for potential icing 
related failures at the aircraft level should be accomplished as required by the Air Data System and/or by the 
primary data consumers. Examples of mitigation methods include comparing air data from multiple sources 
and from sources of dissimilar technologies. 
 
2.12. Rain (R )Conditions 
 
 
Flight instrument external probes must be evaluated in the heavy rain conditions provided in table of the SC 
§2. A test temperature below 10°C is considered acceptable. Testing may be performed at a higher 
temperature if it can be demonstrated that the increase in evaporation rate due to the higher ambient 
temperature does not decrease the severity of the test. 
 
2.13. Pass/fail criteria 
 
The pass/fail criteria of a given test are as follows: 
 
The output of the probe should quickly stabilize to the correct value after the start of an anti-icing test or 
once the icing protection is restored in a de-icing test. This value has to be agreed before the test between 
the applicant and Agency, and it must stay correct as long as the icing protection is maintained. The 
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measurement is considered to be correct if any observed fluctuation, when assessed by the applicant has no 
effect at the aircraft level. 
 
In addition, for pitot probes and especially during ice crystal or mixed phase conditions tests, it should be 
observed that the measured pressure is not ‘frozen’ (pressure signal without any noise, i.e. completely flat), 
which would indicate an internal blockage resulting in a captured pressure measurement. 
 
After each test, any water accumulating in the probe connection line should be collected and assessed. The 
amount of water trapped in the probe (i.e. in the line conveying the air to the electronics) should not interfere 
with the output correctness when the probe is installed on the aeroplane. 
 
3. Flight instrument external probes heating systems alert  
 
If a flight instrument external probe heating system is installed, an alert must be provided to the flight crew 
when the flight instrument external probes heating system is not operating or not functioning normally. 
 
It is expected that probe heating system failures are indicated to the flight crew if such failures have an impact 
on the performance of the heating system to the extent of having an “effect on operational capability or 
safety” (see CS 25.1309). 
 
In accordance with CS 25.1309(c) and CS 25.1322(b), a Caution category of alert is required by CS 25.1326 for 
immediate crew awareness and subsequent crew action. 
 
It should be assumed that icing conditions exist during the failure event. The decision to provide heating 
system failure indication should not be based on the numerical probability of the failure event. If the failure 
could potentially have hazardous or catastrophic consequences, then this failure must be indicated. 
 
The reliability of the system performing the probe heating system failure detection and alerting should be 
consistent with the safety effect induced by the failure. Refer to AMC 25.1309, chapter 9(c) for more detailed 
guidance. 
 
3. Further Guidance 

 
Further guidance can be found in the following documents: 
 

• BS 2G135 revised “Specification for Electrically-heated pitot and pitotstatic pressure heads  

• AS8006  “Minimum performance standard for pitot and pitot-static tubes” 

• AS 5562 “Ice an Rain Minimum Qualification Standards for Pitot and Pitot-static Probes” 

• MIL-HDBK-310 “Global climatic data for developing Military products” 
 

– END –
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D-05 (SC): Control Surface Position Awareness / EFCS 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.671 & 25.672 

ADVISORY MATERIAL: AMC 25.671 and AMC 25.672, Aviation Rulemaking Advisory Committee 
(ARAC) Flight Control Harmonisation Working Group (FCHWG) Report 
25.671 & 25.672 dated 17 May 2002 

 
Special Condition  

 
In addition to current CS 25.671 paragraph, the following conditions are applicable: 
 
Modify CS 25.671(a) to read: 
 
(a) Each control and control system must operate with the ease, smoothness and positiveness appropriate 

to its function. The flight control system shall be designed to continue to operate and must not hinder 
aeroplane recovery from any attitude. 

 
Introduce new CS 25.671(e) and (f): 
 
(e) The system design must ensure that the flight crew is made suitably aware whenever the primary control 

means nears the limit of control authority. 
 
(f) If the design of the flight control system has multiple modes of operation, a means must be provided to 

indicate to the crew any mode that significantly changes or degrades the normal handling or operational 
characteristics of the aeroplane. 

 
– END –
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D-09 (SC): Airworthiness Standards for aircraft operations under snow both falling and blowing 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1093(b), CS 25J1093(b) 

ADVISORY MATERIAL: NPA 25E-341, AMC 25.1093 Amdt. 16 

 
Special Condition  

Modify CS 25.1093(b)(1) to read as follows : 
 
(b) Turbine engines 
(1) Each turbine engine must operate throughout the flight power range of the engine (including idling), 
without the accumulation of ice on the engine, inlet system components, or airframe components that would 
adversely affect engine operation or cause a serious loss of power or thrust 

(i) Under the icing conditions specified in Appendix C. 
(ii) In falling and blowing snow within the limitations established for the airplane for such operation. 

 
 

– END –



 

Model 700 

 
Explanatory Note No.:  

TCDS EASA.IM.A.620 
 

 

 

Disclaimer – This document is not exhaustive and it will be updated gradually. 
 

TE.CERT.00053-002 © European Union Aviation Safety Agency. All rights reserved. ISO9001 Certified.   Page 16 of 76 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  

An agency of the European Union 

 

D-18 (SC): Rudder Control Reversal Load Conditions 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.351, CS 25.671(a) 

ADVISORY MATERIAL: -- 

 
Special Condition   

Rudder control reversal load conditions 
 
The aeroplane must be designed for loads, considered as ultimate, resulting from the yaw manoeuvre 
conditions specified in paragraphs (a) through (e) of this requirement from the highest airspeed for which it 
is possible to achieve maximum rudder deflection at zero sideslip or VMC, whichever is greater, to VC/MC. 
These conditions are to be considered with the landing gear retracted and speed brakes (or spoilers when 
used as speed brakes) retracted. Flaps (or flaperons or any other aerodynamic devices when used as flaps) 
and slats extended configurations are also to be considered if they are used in en-route conditions. 
Unbalanced aerodynamic moments about the centre of gravity must be reacted in a rational or conservative 
manner considering the aeroplane inertia forces. In computing the loads on the aeroplane, the yawing 
velocity may be assumed to be zero. 
 
(a) With the aeroplane in unaccelerated flight at zero yaw, it is assumed that the cockpit rudder control is 
displaced as specified in CS 25.351(a) and (b), with the exception that only 890 N (200 lbf) need be applied. 
 
(b) With the aeroplane yawed to the overswing sideslip angle, it is assumed that the cockpit rudder control 
is suddenly displaced in the opposite direction to achieve the resulting rudder deflection, as limited by the 
control system or control surface stops, and as limited by the pilot force of 890 N (200 lbf). 
 
(c) With the aeroplane yawed to the opposite overswing sideslip angle, it is assumed that the cockpit rudder 
control is suddenly displaced in the opposite direction to achieve the resulting rudder deflection, as limited 
by the control system or control surface stops, and as limited by the pilot force of 890 N (200 lbf). 
 
(d) With the aeroplane yawed to the subsequent overswing sideslip angle, it is assumed that the cockpit 
rudder control is suddenly displaced in the opposite direction to achieve the resulting rudder deflection, as 
limited by the control system or control surface stops, and as limited by the pilot force of 890 N (200 lbf). 
 
(e) With the aeroplane yawed to the opposite overswing sideslip angle, it is assumed that the cockpit rudder 
control is suddenly returned to neutral. 

– END – 
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D-19 (SC): High Altitude Operation above 41.000 ft / High Cabin Heat Load 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.831, CS 25.841, CS 25.903, CS 25.1309 

ADVISORY MATERIAL: AMC 20-128A, AMC 25.1309, INT/POL/25/16 

 
Special Condition   

 
 
A - PRESSURE VESSEL INTEGRITY 
 
For the damage tolerance evaluation, in addition to the damage sizes critical for residual strength, the 
damage sizes critical for depressurisation decay must be considered, taking also into account the (normal) 
unflawed pressurised cabin leakage rate. The resulting leakage rate must not result in the cabin altitude 
exceeding the cabin altitude time history shown in Figure 4. 
 
B - VENTILATION 
 
In lieu of the requirements of CS 25.831(a), the ventilation system must be designed to provide a sufficient 
amount of uncontaminated air to enable the crew members to perform their duties without undue 
discomfort and fatigue and to provide reasonable passenger comfort during normal operating conditions and 
also in the event of any probable failure of any system which could adversely affect the cabin ventilating air. 
For normal operations, crew members and passengers must be provided with at least 0·55 lb/min of fresh 
air per person or the equivalent in filtered, recirculated air based on the volume and composition at the 
corresponding cabin pressure altitude of not more than 8000 ft. 
 
The supply of fresh air in the event of the loss of one source, should not be less than 0·4 lb/min per person 
for any period exceeding five minutes. However, reductions below this flow rate may be accepted provided 
that the compartment environment can be maintained at a level which is not hazardous to the occupant (text 
of the AMC 25.831(a) of  CS 25). 
 
 
C - AIR CONDITIONNING 
 
In addition to the requirements of CS 25.831, paragraphs (b) through (e), the cabin cooling system must be 
designed to meet the following conditions during flight above 15 000 ft mean sea level (MSL): 
 
1. After any probable failure, the cabin temperature-time history may not exceed the values shown in 

Figure 1. 
 
2. After any improbable failure, the cabin temperature-time history may not exceed the values shown in 

Figure 2. 
 
Other temperatures standards could be accepted by the EASA if they provide an equivalent level of safety. 
 
 
D - PRESSURISATION 
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In addition to the requirements of CS 25.841, the following apply:  
 
1. The pressurisation system, which includes for this purpose bleed air, air conditioning and pressure 

control systems, must prevent the cabin altitude from exceeding the cabin altitude-time history shown 
in Figure 3 after each of the following : 
 
a) Any probable double failure in the pressurisation system (CS 25.1309 may be applied). 
 
b) Any single failure in the pressurisation system combined with the occurrence of a leak produced by 

a complete loss of a door seal element, or a fuselage leak through an opening having an effective 
area 2.0 times the effective area which produces the maximum permissible fuselage leak rate 
approved for normal operation, whichever produces a more severe leak. 

 
2. The cabin altitude-time history may not exceed that shown in Figure 4 after each of the following : 

 
a) The pressure vessel opening or duct failure resulting from probable damage (failure effect) while 

under maximum operating cabin pressure differential due to a tyre burst, loss of antennas or stall 
warning vanes, or any probable equipment failure (bleed air, pressure control, air conditioning, 
electrical source(s) ...) that affects pressurisation. 

 
b) Complete loss of thrust from engines. 
 

3. In showing compliance with paragraph D.1 and D.2 of this special condition, it may be assumed that an 
emergency descent is made by an approved emergency procedure. A 17-seconds crew recognition and 
reaction time must be applied between cabin altitude warning and the initiation of emergency descent.  
 
For flight evaluation of the rapid descent, the test article must have the cabin volume representative of 
what is expected to be normal 
 

4. Engine rotor failures must be assessed according to the requirements of JAR 25.903(d)(1). 
 
In considering paragraph 8.d(2) of AMJ 20-128A, consideration must be given to the practicability and 

feasibility of minimising the depressurisation effects, assessing each aircraft configuration on a case-

by-case basis, and taking into account the practices in the industry for each configuration. 

 
E - OXYGEN SUPPLY 
 
AFM procedure must be introduced to require that when operating at flight altitudes above flight level 410, 
one pilot at the controls of the airplane shall at all times wear and use an oxygen mask secured, sealed, and 
supplying oxygen. If certification for operation above 41,000 feet without equipment donned is intended, 
the applicant must substantiate that if a rapid depressurization occurs, the crew can recognize it and don 
equipment quickly enough to prevent unacceptable levels of hypoxia. 
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shows that the cabin alt itude limit  of  this curve is exceeded, the following alternate limitat ions apply:  After depressurizat ion, the 

maximum cabin alt itude exceedence is limited to 30,000 feet.  The maximum t ime the cabin alt itude may exceed 25,000 feet is 2 

minutes; t ime start ing when the cabin alt itude exceeds 25,000 feet and ending when it  returns to 25,000 feet.
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shows that the cabin alt itude limit  of  this curve is exceeded, the following alternate limitat ions apply:  After depressurizat ion, the 

maximum cabin alt itude exceedence is limited to 40,000 feet.  The maximum t ime the cabin alt itude may exceed 25,000 feet is 2 

minutes; t ime start ing when the cabin alt itude exceeds 25,000 feet and ending when it  returns to 25,000 feet.
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D-27 (SC): Side-Facing Seats – Installation of Airbag Systems 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.785(b), 25.562 

ADVISORY MATERIAL: FAA PS-ANM-25-03-R1 

 
Special Condition   

See sections “The Special Conditions” in FAA Special Condition 25-721-SC attached, complemented with 
the following additional conditions: 

 

a) The following clarification is provided to special condition n.7 and is considered part of this special 
condition: When making a compliance finding for condition number 7 there are two requirements to 
consider. The first being that an airbag deployment must not cause injury to anyone who may be 
positioned close to the structure-mounted airbag (e.g., seated in an adjacent seat, or standing 
adjacent to the airbag installation or the subject seat). Cases where a structure-mounted airbag is 
inadvertently deployed near a seated occupant or an empty seat must be considered. The second is 
potential injuries that could impede rapid egress of the airplane. The applicant must demonstrate 
that an inadvertent deployment that could cause injury to a standing or sitting person is improbable. 
Compliance for these requirements may be shown by company provided static test deployment of the 
airbag system and a qualitative evaluation of potential injuries to the occupants by review of head 
accelerometer data and video data of head, neck and upper torso motion. 

b) Evaluation of the deployment of the airbag must take into account the deflection or deformation of 
the installation during the crash pulse. If installed in a monument used for stowage, this should 
include the possible range of loading conditions. The effects of any loads imposed by the airbag 
deployment on the positioning of the airbag should also be included in the evaluation. The HIC test 
may be performed with the airbag deploying from a rigid test fixture provided that the above factors 
and the occupant size considerations in paragraph 4) are taken into account. A rational analysis 
supported by static deployment tests would be acceptable. 
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– END –
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D-33 (SC): Occupant Protection for Side-Facing Seat Installed Forward of Aft-Facing Seat 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25. 25.561, 25.562, 25.785, 25.1301 amdt. 15 

ADVISORY MATERIAL: -- 

 
Special Condition   

See sections “The Special Conditions” in FAA Special Condition 25-724-SC attached. 
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– END –
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D-34 (SC): Pilot compartment view – Hydrophobic coatings in lieu of windshield wipers                                                      

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.603, CS 25.773(a), CS 25.773(b)(1), CS 25.773(b)(2), CS 25.1301, CS 
25.1309, CS 25.1523, CS 25.1529 amdt. 15 

ADVISORY MATERIAL: -- 

 
Special Condition   

1. CS 25.773(b)(1) is replaced by the following: 

“The airplane must have a means to maintain a clear portion of the windshield, during precipitation 
conditions, enough for both pilots to have a sufficiently extensive view along the ground or flight path 
in normal, taxi and flight attitudes of the airplane. This means must be designed to function, without 
continuous attention on the part of the crew, in -” 

 

2. CS 25.773(b)(1)(i) is replaced by the following: 

“Conditions from light misting precipitation to heavy rain at speeds from fully stopped in still air, to 
1.5 VSR1 with lift and drag devices retracted; and” 

 

3. All the reference in the regulation to CS 25.773 (b)(1) & (b)(1)(i) should be intended as amended 
above. 

 
– END –
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E-05 (SC): Water / Ice in Fuel 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.951(c), CS 25J951(c) 

ADVISORY MATERIAL: -- 

 
Special Condition   

The applicant shall establish that: 
 
1) The free water (or ice) remains evenly dispersed in the fuel under all operating conditions, or 

 
2) The applicant must establish the threat(s) (quantity of ice, temperature) that can be released. The 

complete fuel system (including the engine) must be shown to be tolerant to such sudden release of ice, 
without significant adverse effect(s) on the powerplant system. 

 
– END –
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E-09 (SC): Engine Cowling Retention 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1193 

ADVISORY MATERIAL: -- 

 
Special Condition   

The following requirements 25.1193(e)(4) and 25.1193 (f) shall be considered in addition to the existing 
CS.25.1193 requirement: 
 (e) Each aeroplane must--  
(…) 
(4) Be designed and constructed to minimize any inflight opening or loss of engine cowling which could 
prevent continued safe flight and landing.  
(f) The retention system for each removable or openable cowling must—  
(1) Keep the cowling closed and secured under the operational loads identified in paragraph (a) of CS 25.1193 
requirement following each of these specific conditions:  
Improper fastening of any single latching, locking, or other retention device, or the failure of single latch or 
hinge  
(2) Have readily accessible means of closing and securing the cowling that do not require excessive force or 
manual dexterity; and  
(3) Have a reliable means for effectively verifying that the cowling is secured prior to each departure.  
 
Note 1: all dispatch configuration (MMEL and CDL) shall be considered for showing compliance with this 
Special condition.  
 
Note 2: typically, for turbofan, the cowling addressed under this Special Condition are fan cowling; thrust 
reverser cowls have shown a satisfactory in-service experience and are not intended to be addressed under 
the requirements of this Special Condition. 

 
– END –



 

Model 700 

 
Explanatory Note No.:  

TCDS EASA.IM.A.620 
 

 

 

Disclaimer – This document is not exhaustive and it will be updated gradually. 
 

TE.CERT.00053-002 © European Union Aviation Safety Agency. All rights reserved. ISO9001 Certified.   Page 35 of 76 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  

An agency of the European Union 

 

SC-E25.904-01 (SC): Use of Automatic Power Reserve (APR) for Go-Around Performance Credit 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.20; 25.904 Appendix I 

ADVISORY MATERIAL: -- 

 
Special Condition   

See sections “The Special Conditions” in FAA Special Condition 25-700-SC attached.  
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F-09 (SC): Flight Recorders including Data Link Recording 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1301, 25.1457, 25.1459 

ADVISORY MATERIAL: AMCs associated to the requirements listed above, EUROCAE ED-112, 
EUROCAE ED-93, FAA AC 20-160 

 
Special Condition   

The flight recorder (Cockpit Voice Recorder or Flight Data Recorder) shall record: 
 

(a) Data link communications related to air traffic services (ATS Communications*) to and from the 
aeroplane. 
 

(b) All messages whereby the flight path of the aircraft is authorized, directed or controlled, and 
which are relayed over a digital data link rather than by voice communication.  
 

(c) The minimum recording duration shall be equal to the duration of the Cockpit Voice Recorder, 
and the recorded data shall be time correlated to the recorded cockpit audio. 
 

(d) To enable an aircraft operator to meet the intent of European Commission Regulation (EU) No 
965/2012, Annex IV, Part CAT, Subpart D, Section 1, CAT.IDE.A.195, information shall be 
provided explaining how the recorded data can be converted back to the format of the original 
data link messages in order to determine an accurate sequence of events for the aircraft and 
the cockpit operation 
 

* ATS communications (ATSC) are defined by ICAO as communications related to air traffic services including 
air traffic control, aeronautical and meteorological information, position reporting and services related to 
safety and regularity of flight.  

 
– END –
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F-12 (SC): Security Protection of Aircraft Systems and Networks 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1309 

ADVISORY MATERIAL: EUROCAE ED-202 and the associated AMC 

 
Special Condition   

a) The applicant shall ensure security protection of the systems and networks of the aircraft from any 
remote or local access by unauthorized sources if corruption of these systems and networks (including 
hardware, software, data) by an inadvertent or intentional attack would impair safety, and 

 
b) The applicant shall ensure that the security threats to the aircraft, including those possibly caused by 

maintenance activity or by any unprotected connecting equipment/devices inside or outside the A/C, 
are identified, assessed and risk mitigation strategies are implemented to protect the aircraft systems 
from all adverse impacts on safety, and 

 
c) Appropriate procedures shall be established to ensure that the approved security protection of the 

aircraft’s systems and networks is maintained following future changes to the Type Certificated design. 
– END –
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F-20 (SC): Rechargeable Lithium battery installations 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.601, 25.863, 25.1353 

ADVISORY MATERIAL: -- 

Special Condition   

In lieu of the requirements of CS 25.1353(c) the following applies: 

(a) Lithium batteries and battery installations must be designed and installed as follows: 
(1) Safe cell temperatures and pressures must be maintained during any probable charging or 

discharging condition, or during any failure of the charging or battery monitoring system not shown 
to be extremely remote. The Li battery installation must be designed to preclude explosion in the 
event of those failures. 

(2) Li batteries must be designed to preclude the occurrence of self-sustaining, uncontrolled increases 
in temperature or pressure. 

(3) No explosive or toxic gasses emitted by any Li battery in normal operation or as the result of any 
failure of the battery charging or monitoring system, or battery installation not shown to be 
extremely remote, may accumulate in hazardous quantities within the aeroplane. 

(4) Li battery installations must meet the requirements of CS 25.863(a) through (d). 
(5) No corrosive fluids or gasses that may escape from any Li battery may damage surrounding 

aeroplane structures or adjacent essential equipment. 
(6) Each Li battery installation must have provisions to prevent any hazardous effect on structure or 

essential systems that may be caused by the maximum amount of heat the battery can generate 
during a short circuit of the battery or of its individual cells. 

(7) Li battery installations must have a system to control the charging rate of the battery automatically 
so as to prevent battery overheating or overcharging, and, 
(i) A battery temperature sensing and over-temperature warning system with a means for 

automatically disconnecting the battery from its charging source in the event of an over-
temperature condition or, 

(ii) A battery failure sensing and warning system with a means for automatically disconnecting the 
battery from its charging source in the event of battery failure. 

(8) Any Li battery installation whose function is required for safe operation of the aeroplane, must 
incorporate a monitoring and warning feature that will provide an indication to the appropriate 
flight crewmembers, whenever the capacity and SOC of the batteries have fallen below levels 
considered acceptable for dispatch of the aeroplane. 

(9) The Instructions for Continued Airworthiness must contain maintenance procedures for Lithium-
ion batteries in spares storage to prevent the replacement of batteries whose function is required 
for safe operation of the aeroplane, with batteries that have experienced degraded charge 
retention ability or other damage due to prolonged storage at low SOC. 

(b) Compliance with the requirements of this Special Condition must be shown by test or, with the 
concurrence of EASA, by analysis. 

Minimum Operational Performance Standards (MOPS) for Rechargeable Lithium Batteries DO-311A is an 
acceptable means of compliance with these requirements. 

Alternative Means of Compliance can be proposed by the applicant to show compliance with the SC’s 
included in this CRI and agreed by EASA in a case by case basis.” 

– END –
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F-24 (SC): Non-rechargeable Lithium Battery Installations 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.601, 25.863, 25.869, 25.1301, 25.1309, 25.1353(c), 25.1529, 
25.1360 (b) 

ADVISORY MATERIAL: -- 

Special Condition   
In lieu of the requirements of CS 25.1353(c) (1) through (c)(4), non-rechargeable Lithium batteries and 
battery installations must comply with the following special conditions: 
 
1. Be designed so that safe cell temperatures and pressures are maintained under all foreseeable operating 

conditions to preclude fire and explosion. 
 

2. Be designed to preclude the occurrence of self-sustaining, uncontrolled increases in temperature or 
pressure. 
 

3. Not emit explosive or toxic gases in normal operation, or as a result of its failure, that may accumulate in 
hazardous quantities within the airplane. 
 

4. Must meet the requirements of CS 25.863(a) through (d). 
 

5. Not damage surrounding structure or adjacent systems, equipment or electrical wiring of the airplane 
from corrosive fluids or gases that may escape. 
 

6. Have provisions to prevent any hazardous effect on structure or essential systems caused by the 
maximum amount of heat it can generate due to any failure of it or its individual cells. 

7. Have a means to detect its failure and alert the flight crew in case its failure affects safe operation of the 
aircraft. 

 
8. Have a means for the flight crew or maintenance personnel to determine the battery charge state if its 

function is required for safe operation of the airplane. 
 

Note 1: A battery system consists of the battery and any protective, monitoring and alerting circuitry or 
hardware inside or outside of the battery.  It also includes vents (where necessary) and packaging.  For the 
purpose of this special condition, a battery and battery system are referred to as a battery. 

Note 2: These special conditions apply to all non-rechargeable lithium battery installations in lieu of 
25.1353(c)(1) through (c)(4). Section 25.1353(c)(1) through (c)(4) will remain in effect for other battery 
installations. 

Note 3: For Very Small Non-rechargeable Lithium Batteries (equal or less than 2 Watt-hour of energy), an 
acceptable MoC with this Special Conditions is showing these batteries compliant with Underwriters 
Laboratories (UL) 1642  

Note 4: For the purpose of SCs 7 and 8, “safe operation of the airplane” is defined as continued safe flight 
and landing following failures or other non-normal conditions. The following are examples of devices with 
batteries that are not required for safe operation of the airplane: emergency locator transmitters, 
underwater locator beacons, seat belt air bag initiators and flashlights. A backup flight instrument with a non-
rechargeable lithium battery is an example that would be required for safe operation of the airplane. 
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Minimum Operational Performance Standards (MOPS) for Non–Rechargeable Lithium Batteries DO-227A + 
risk assessment at A/C level (limited to Special Conditions 3, 4, 5 & 6) is an acceptable MoC to the Special 
Conditions 1 to 6 contained in this CRI.  

Alternative Means of Compliance can be proposed by the applicant to show compliance with the SC’s 
included in this CRI and agreed by EASA in a case by case basis.” 

– END –
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MCSD-01 (SC): MCS Data certification basis 

APPLICABILITY: Model 700 

REQUIREMENTS: 21.A.17B of Annex (Part 21) to Regulation (EU) 748/2012 (at the 
amendment specified in CRI A-01 

ADVISORY MATERIAL: Certification Memo CM-MCSD-001 issue 1 (dated: 29th October 2015 

Special Condition   
 
1. Type Rating Determination 
 
The type rating proposed by Textron Aviation and evaluated by the Agency is the type rating for the purpose 
of Part-66 Aircraft Maintenance Licence (AML). Based on a favourable conclusion of the evaluation, this type 
rating will be included in the Type Certificate Data Sheet (TCDS). 
 
The type rating(s) determined should address all (new) models/variants specified in the TCDS. 
 
Following criteria should be evaluated to require a different maintenance type rating separate from the 
existing type ratings: 
a) the aircraft is subject to a different aircraft type certificate; or 
b) the aircraft is subject to a major modification for installation of another type of engine; or 
c) the aircraft is subject to a STC for installation of another type of engine; or 
d) the analysis on the minimum syllabus content and/or training duration results in an evident and 

substantial difference; or 
e) such a recommendation is made by the Applicant or the Agency. 
 
 
2. Minimum Syllabus Content 
 
Textron Aviation shall provide the minimum syllabus content specified for the type. The minimum syllabus 
content should be clearly identified and allocated to one of the four “box” categories identified in GM No 3 
to 21.A.15(d) (see Figure 1) in order to identify its mandatory or non-mandatory status. The contents should 
address the minimum theoretical and practical type training for Maintenance Certifying Staff. 
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Figure 1 

Box1 

• Type rating determination (see para. 1). 

• The base aircraft configuration relevant to maintenance type training and which should be addressed in 
accordance with the certificated type design. This configuration should be detailed to the ATA system – 
subsystem level and include the categorisation of technical information to be addressed in training (e.g. 
location, description, indication, normal operation, abnormal operation, MMEL specific maintenance 
actions called in some MMEL items dispatch condition as maintenance procedure(s) (M)). The list should 
be detailed to ATA component level in cases when the novelty or other characteristics of the component 
justify/require such a detail. The certificated a/c configuration detailed in Box1 should cover the complete 
base aircraft configuration relevant to maintenance type rating training and should leave the certificated 
configuration options (i.e. options at system, subsystem or equipment/appliance level in addition to/in 
place of the base configuration) to be addressed in Boxes 3 and 4. 

• MASE (Maintenance Area of Special Emphasis): any element considered by the applicant as having a 
degree of novelty, specificity or uniqueness relevant to the maintenance of his product. This could be a 
technical or operational feature that maintenance personnel need to be aware of and take into 
consideration.  

 
Box2 

• Student prerequisites (knowledge, experience, qualification) for the particular a/c type training (e.g. 
previous exposure to and type of a/c maintenance experience; a/c type maintenance related elements 
for composite repair and bonding and appropriate knowledge, experience, and awareness in accordance 
with AMC 20-29, SAE AIR 5719) 

• The logical sequence (i.e. time wise order) of imparting training elements from minimum syllabus if any 
(e.g. ATA29 training on hydraulic system(s) configuration should precede ATA27 training on flight controls 
actuation). 
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Box3 

• All elements which should be considered in addressing difference training between types or between 
models under the same type (as categorised in Appendix I to AMCs of Part-66). Those elements should be 
identified using the same criteria utilised for Box 1. 

• Optional systems. 
 
Box4 

• All and any elements identified by applying the Box2 type of content rationale and which should be 
considered in addressing a difference training between types or models under the same type (as 
categorised in Appendix I to AMCs of Part-66). 

• Course outline, which may include footprints, all learning objectives, examination elements… or full 
developed course on request when available. 

• Potential use of specific Maintenance Simulation Training Devices (MSTD) to be used in imparting some 
of the type training minimum syllabus elements; 

• Type rating training course instructional duration (i.e. consolidated per the whole course and/or 
segregated per elements of the minimum syllabus); 
Note: in the absence of any recommendation about the overall course length, the figures as mentioned 
in Part 66, Appendix III, 3.1 will apply. 

• Outlines of any other supplemental courses e.g. for engine run-up, advanced T/S, special complex 
composite repairs, specific basic knowledge training needed. 

• Any other additional elements (i.e. in addition to and beyond the Box1, Box2 and Box3 content) which are 
recommended by the TCH to the OSD-MCSD user. 

– END –
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DEV-E25.981-01 (Deviation): Deviation to CS 25.981(b)(3), M25.1(a), M25.1(b) and M25.2(b) of 
appendix M of CS 25 amdt. 15 for fuel tank flammability reduction means 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.981 (b)(3), M25.1(a), M25.1(b) and M25.2(b) of appendix M as they 
relate to the requirements of CS 25.981(b) amdt.15 

ADVISORY MATERIAL: -- 

Deviation 

1.1 AFFECTED CS 

CS 25.981 (b)(3) 

Any active Flammability Reduction means introduced to allow compliance with sub-paragraph (2) must meet 
appendix M of CS-25. 

M25.1 Fuel tank flammability exposure requirements 

(a) The Fleet Average Flammability Exposure level of each fuel tank, as determined in accordance with 
Appendix N of CS-25, must not exceed 3 percent of the Flammability Exposure Evaluation Time 
(FEET), as defined in Appendix N of CS-25. If flammability reduction means (FRM) are used, neither 
time periods when any FRM is operational but the fuel tank is not inert, nor time periods when any 
FRM is inoperative may contribute more than 1.8 percent to the 3 percent average fleet flammability 
exposure of a tank. 

(b) The Fleet Average Flammability Exposure, as defined in Appendix N of this part, of each fuel tank for 
ground, takeoff/climb phases of flight during warm days must not exceed 3 percent of FEET in each of 
these phases. The analysis must consider the following conditions. 

(1) The analysis must use the subset of flights starting with a sea level ground ambient temperature 
of 26.7°C [80° F] (standard day plus 11.7°C (21  F) atmosphere) or more, from the flammability 
exposure analysis done for overall performance. 

(2) For the ground, takeoff/climb phases of flight, the average flammability exposure must be 
calculated by dividing the time during the specific flight phase the fuel tank is flammable by the total 
time of the specific flight phase. 

(3) Compliance with this paragraph may be shown using only those flights for which the aeroplane is 

dispatched with the flammability reduction means operational. 

M25.2 Showing compliance 

(b) The applicant must validate that the FRM meets the requirements of paragraph M25.1 of this 
appendix with any aeroplane or engine configuration affecting the performance of the FRM for which 
approval is sought. 

 

1.2 PRE-CONDITIONS FOR APPLICATION OF THE DEVIATION 

None. 

1. APPLICABLE ESSENTIAL REQUIREMENTS OF REGULATION (EU) 2018/1139 TO BE COMPLIED WITH  

Annex II (Essential requirements for airworthiness)  
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1.3. Systems and equipment (other than non-installed equipment): 

1.3.1. The aircraft must not have design features or details that experience has shown to be 
hazardous. 

2.3. Product operations must be protected from hazards resulting from adverse external and internal 
conditions, including environmental conditions. 

 

2. MITIGATING FACTORS 

The following mitigating factors shall be met:  

• Flammability performance comparable to a Conventional Unheated Aluminum Wing fuel Tank 
without a FRM (For example a dual electric pump engine feed system) is demonstrated; 

• No involvement of external heat exchanger(s) is ensured that could introduce flammable fluid 
leakage issues in areas outside of the tank; 

• The introduction of ignition sources by the FRM into the fuel tank is minimized in comparison to 
a classic dual electric pumps engine feeding system; 

The time the FRM system is inoperative is limited to an amount to be agreed by EASA. 

– END –
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D-20 (ESF): Pressurisation and Low Pressure Pneumatic System 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1438 

ADVISORY MATERIAL: AMC 25.1438 

ESF 
CS 25.1438 Pressurisation and Low Pressure Pneumatic System 
 
a) This requirement applies to pneumatic systems and elements (components and ducting) served by gas 

storage devices such as, evacuation, water systems, accumulators and/or pressurised gas from 
compressors such as engine and APU bleed air, air conditioning, pressurisation, engine starting, ice 
protection, and pneumatic actuation systems. Design compliance may be in the form of analysis, test, 
or combination of analysis and test. All foreseen normal and failure mode combinations of 
environmental loads (installation, thermal, vibration, and aerodynamic), pressures, temperatures, 
material properties, and dimensional tolerances must be considered. This requirement is not applicable 
to portable gas storage devices. 

 
b) Each element of the system must be designed to operate without detrimental permanent deformation 

or increase in design leakage that would prevent the element from performing its intended function.  
 

For demonstrating compliance, the following factors are to be applied to the pressure at the associated 
temperature for the most critical of the following conditions. The pressure must be applied long enough 
to ensure complete expansion of the test element. After being subjected to the above conditions and 
on normal operating conditions being restored, the element should operate as designed. 

 
1) 1.5 times maximum normal operating pressure 
 
2) 1.33 times the failure pressure occurring in the probability range between 10E-03 to 10E-05 failures 

per flight hour 
 
3) 1.0 times the failure pressure occurring in the probability range between 10E-05 and 10E-07 failures 

per flight hour 
 
4) 1.0 times the maximum normal operating pressure in combination with the limit structural loads. 

 
c) Each element of the system must be designed to operate without rupture or increase in design leakage 

that is likely to endanger the aeroplane or its occupants. For demonstrating compliance, the following 
factors are to be applied to the pressure at the associated temperature for the most critical of the 
following conditions. The pressure must be applied long enough to ensure complete expansion of the 
test element. After being subjected to the above conditions and on normal operating conditions being 
restored, the element need not operate normally. 
 
1) 3.0 times maximum normal operating pressure. Except for pressurisation system elements, which 

shall use a factor of 2.0 time maximum normal operating pressure 
 
2) 2.66 times the failure pressure occurring in the probability range between 10E-03 to 10E-05 failures 

per flight hour  
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3) 1.5 times the failure pressure occurring in the probability range between 10E-05 to 10E-07 

failures/flight hour is applicable to components. Except for ducting which shall use a factor of 2.0 
times the failure pressure occurring in the probability range between 10E-05 to 10E-07 failures per 
flight hour 

 
4) 1.0 times the failure pressure occurring in the probability range 10E-07 and 10E-09 failures per flight 

hour 
 
5) 1.5 times the maximum normal operating pressure in combination with the 1.0 times the ultimate 

structural loads. 
 

d) If the failure of an element can result in a hazardous condition, it must be designed to withstand the 
fatigue effects of all cyclic pressures, including transients, and associated externally induced loads and 
perform as intended for the design life of the element under all environmental conditions for which the 
aeroplane is certified. 

 
e) In addition, each gas storage device installed on an aeroplane must meet the requirement of this rule 

and not cause hazardous effects by exploding. 
– END –
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D-24 (ESF): Flight Control System Failure Criteria 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.671(c)(2), 25.1309 

ADVISORY MATERIAL: FCHWG §25.671 ARAC recommendation 

ESF 
CS 25.671(c)(2) requires that the aeroplane is shown to be capable of Continued Safe Flight and Landing 
(CSFL) within the normal flight envelope, and without requiring exceptional piloting skill or strength, after 
“Any combination of failures not shown to be extremely improbable, excluding jamming (for example, dual 
electrical or hydraulic system failures, or any single failure in combination with any probable hydraulic or 
electrical failure)”. 

The “single plus probable” criterion stipulated in subparagraph (c)(2) has generated a fair amount of 
confusion in terms of the expected means of compliance. The strictest interpretation of the rule is not easily 
met, and it has not been uniformly applied. An ARAC group was established to address this and other 
elements of §25.671. The ARAC recommendation proposes to replace the current “single plus probable” 
criterion with a clearer standard. 
In lieu of paragraph 25.671(c)(2), the following, as proposed in the ARAC recommendation, would apply: 

“(c) The airplane must be shown by analysis, test, or both, to be capable of continued safe flight and landing 
after any of the following failures, including jamming, in the flight control system and surfaces (including trim, 
lift, drag, and feel systems) within the normal flight envelope, without requiring exceptional piloting skill or 
strength. Probable failures must have only minor effects and must be capable of being readily counteracted 
by the pilot.  

… 
(2) Any combination of failures not shown to be extremely improbable.  Furthermore, in the presence of any 
single failure in the flight control system, any additional failure states that could prevent continued safe flight 
and landing shall have a combined probability of less than 1 in 1000.  This paragraph excludes failures of the 
type defined in (c)(3).” 

Definitions 

• Latent = dormant = hidden 
• A failure is latent until it is made known to the flight crew or maintenance personnel. 
• A significant latent failure is one, which would in combination with one or more specific failures, 

or events result in a Hazardous or Catastrophic Failure Condition (AMC 25.1309 5.o). 

 
– END –



 

Model 700 

 
Explanatory Note No.:  

TCDS EASA.IM.A.620 
 

 

 

Disclaimer – This document is not exhaustive and it will be updated gradually. 
 

TE.CERT.00053-002 © European Union Aviation Safety Agency. All rights reserved. ISO9001 Certified.   Page 52 of 76 
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.  

An agency of the European Union 

 

D-30 (ESF): Cabin Outflow Valve 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.841 (b)(1), CS 25.843(b)(1), amdt. 15 

ADVISORY MATERIAL: -- 

ESF 

1. Affected CS  

CS 25.841 (b)(1) and CS 25.841 (b)(3) at amdt.15 

2. Intent of the CS, compensating Factors and/or alternative requirements 

See section “Description of compensating design features or alternative standards which allow the granting 
of the ELOS finding (including design changes, limitations or equipment need for equivalency)” and 
“Explanation of how design features or alternative standards provide an ELOS to that intended by the 
regulation” in the ELOS Memo “TXTAV-014180-SM-12” attached.  
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– END –
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D-31 (ESF): Cabin Entry Door Latching and Locking Independence 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.783(d)(2) amdt. 15 

ADVISORY MATERIAL: -- 

ESF 

1. Affected CS  

CS 25.783(d)(2) at amdt.15 

2. Intent of the CS, compensating Factors and/or alternative requirements 

See section “Description of compensating design features or alternative standards which allow the granting 
of the ELOS finding (including design changes, limitations or equipment need for equivalency)” and 
“Explanation of how design features or alternative standards provide an ELOS to that intended by the 
regulation” in the ELOS Memo “TXTAV-014180-SM-10” attached.  
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D-32 (ESF): Ditching Emergency Exits for Passengers 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.807(i), 25.1411(a)(b) amdt. 15 

ADVISORY MATERIAL: -- 

ESF 

1. Affected CS  

CS 25.807 (i) amdt. 15 

 

2. Intent of the CS, compensating Factors and/or alternative requirements 

See section “Description of compensating design features or alternative standards which allow the granting 
of the ELOS finding (including design changes, limitations or equipment need for equivalency)” and 
“Explanation of how design features or alternative standards provide an ELOS to that intended by the 
regulation” in the ELOS Memo “TXTAV-014180-A-04” attached.  
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E-07 (ESF): Digital-Only Display of Engine Operating Parameters 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1549(a)(b)(c) amdt. 15 

ADVISORY MATERIAL: -- 

ESF 

1. Affected CS  

CS 25.1549(a)(b)(c) at amdt.15 

 

2. Intent of the CS, compensating Factors and/or alternative requirements 

See section “Description of compensating design features or alternative standards which allow the granting 
of the ELOS finding (including design changes, limitations or equipment need for equivalency)” and 
“Explanation of how design features or alternative standards provide an ELOS to that intended by the 
regulation” in the ELOS Memo “TXTAV-014180-P-13” attached.  
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E-08 (ESF): Thrust Reverser Testing 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.934, CS-E 890 

ADVISORY MATERIAL: EASA CM-PFIS-002 Issue 1, dated 8th March 2012 “Approval of Engine Use 
with a Thrust Reverser” 

ESF 
Use of EASA CM-PFIS-002 provides for an already acceptable alternative to meet the requirements in subject. 
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ESF-E25.1141-01 (ESF): Powerplant Valve Indication 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1141 (f)(2) amdt. 15 

ADVISORY MATERIAL: -- 

ESF 

1. Affected CS  

CS 25.1141(f)(2).     

 

2. Intent of the CS, compensating Factors and/or alternative requirements 

See section “Description of compensating design features or alternative standards which allow the granting 
of the ELOS finding (including design changes, limitations or equipment need for equivalency)” and 
“Explanation of how design features or alternative standards provide an ELOS to that intended by the 
regulation” in the ELOS Memo “TXTAV-014180-P-05” attached.  
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F-26 (ESF): Non-magnetic Standby Compass 

APPLICABILITY: Model 700 

REQUIREMENTS: CS 25.1303(a)(3), 25.1327 (b), and 25.1547 

ADVISORY MATERIAL: AMC 25.1327 

ESF 
 

1) Independency from the primary and standby system (source and display of heading information) 
should be established in all foreseeable operating conditions. In normal conditions, each PFD 
uses the on side source for heading, and other sources may be used both as a backup to the PFD 
sources and to the electronic standby indicator. Hence, required independency may be 
compromised in the event that the same heading source is selected for the electronic standby 
indicator and on one PFD; 

2) The applicant to provide assessment that the reliability of the electronic standby indicator is 
commensurate with the identified hazard level. 

3) Additional availability assessments should be provided; 

a) Direction indication should be available immediately following the loss of the primary 
dedicated navigation (heading data) source without additional crewmember action, and 
after any single failure or combination of failures. The alternative magnetic heading 
source must provide availability at least equivalent to the availability level offered by a 
traditional non-stabilized magnetic direction indicator. 
Automatic reversion of the alternate source for heading data is expected, in case of 
failure of the primary source of heading information. 
For the proposed ESF, a crew action is required to select the alternate heading source 
when the normal electronic standby indicator heading source fails. However, heading 
source availability may be compromised. The applicant is requested to justify why the 
manual reversion to the alternate heading source in case of failure of the primary 
heading source is acceptable. 

b) Direction indication should not be adversely affected following a power interruption. 

c) Operation during and after exposure to HIRF environment should be established. 

d) Operation after exposure to indirect effect of lightning should be established. 
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Acronyms and Abbreviations 
 

TCDS Type Certificate Data Sheet 

SC Special Condition 

DEV Deviation 

ESF Equivalent Safety Finding 
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