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Note: Part 21 requires to describe all procedures required for the scope of the DO. In case of TC (and a large number of changes as well) this includes Flight Testing. Currently no specific requirements for flight testing procedures are defined in Part 21, but on-going rulemaking tasks will introduce such requirements. For this template anticipated Part 21 changes have been taken into account as well as some elements of SMS that, with only little effort, could contribute significantly to safety. The form of a separate Flight Test Operations Manual (as an Appendix to the DOH template) has been chosen as this is more easily adaptable to future rule changes. The form of a separate manual is not required, though, and it’s up to each organization to identify the appropriate way to provide the required information.
Elements that are already required are:
· Organization (position within the DO)
· Flight test procedure (including deliverables to be produced)
· Interfaces to maintenance (aircraft and equipment, incl. FTE)
· Configuration control of the test a/c
· Qualification requirements for flight crew
· Risk assessment (=substantiation for Flight Conditions)

According to Opinion 07/2013 the FTOM shall include:
(i)	a description of the organisation’s processes for flight test, including the flight test organisation involvement into the permit to fly issuance process; 
(ii)	crewing policy, including composition, competency, currency and flight time limitations, in accordance with Appendix XII to this Part, where applicable; 
(iii)	procedures for the carriage of persons other than crew members and for flight test training, when applicable;
(iv)	a policy for risk and safety management and associated methodologies;
(v)	procedures to identify the instruments and equipment to be carried; and
(vi)	a list of documents that need to be produced for flight test.

Important note:
This template provides a proposal for an FTOM’s structure. Examples are given to illustrate what kind of information would be expected under each chapter. This template shall by no means introduce additional requirements to those included in Part 21, nor should it be regarded as a kind of AMC material. It shall only provide further information and assistance to organisations creating their Flight Test Operations Manual or Flight Test procedures. 
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[bookmark: _Toc372554887]1. Organisation

Provide organizational chart, if appropriate

[bookmark: _Toc372554888]1.1 Head of Flight Test Department
Responsibilities
[…]
Qualification Requirements
[…]

[bookmark: _Toc372554889]1.2 Chief Test Pilot
Responsibilities
[…]
Qualification Requirements
[…]

[bookmark: _Toc372554890]1.3 Safety Manager
Responsibilities
[note: the position of a Safety Manager is not required by Part 21, but especially Organizations performing regular flight test activities might consider installing this function. Main functions would be to (according to EHEST SMS Manual):
- 	facilitate hazard identification, risk analysis and management; 
- 	monitor the implementation of actions taken to mitigate risks as listed in the safety action plan; 
- 	provide periodic reports on safety performance; 
- 	ensure maintenance of safety management documentation; 
- 	ensure that there is safety management training available and that it meets acceptable standards; 
- 	provide advice on safety matters; 
- 	ensure initiation and follow-up of internal occurrence/accident investigations.
The Safety Manager is the focal point for collecting and analysing hazards and maintaining a register of hazards, risks, and risk controls (mitigations).]

Qualification Requirements
[…]


[bookmark: _Toc372554891]2. Flight Test Personnel
[bookmark: _Toc372554892]2.1 Flight Test Categories
(Note: categorization is i.a.w. Appendix XII to Part 21 as specified in Opinion 07/2013. As this Appendix is only applicable to aircraft certified or to be certified in accordance with CS-23 for aircraft with a maximum take-off mass (MTOM) above 2 000 kg, CS-25, CS-27, CS-29 or equivalent airworthiness codes, a different categorization might be chosen for other aircraft. Categorization of test flights has to be seen in conjunction with specification of crew requirements, defining different categories allows for more flexibility, i.e. lower qualification could be accepted for ‘simple’ tests.)
Category 1:	-	Initial flight(s) of a new type of aircraft or of an aircraft of which flight 	or handling characteristics may have been significantly modified; 
-	Flights during which it can be envisaged to potentially encounter flight 	characteristics significantly different from those already known; 
-	Flights to investigate novel or unusual aircraft design features or 	techniques; 
-	Flights to determine or expand the flight envelope; 
-	Flights to determine the regulatory performances, flight characteristics 	and handling qualities when flight envelope limits are approached; 
-Flight test training for Category 1 flight tests.	
Category 2:	-	Flights not classified as Category 1 on an aircraft whose type is not yet 		certified; 
-	Flights not classified Category 1 on an aircraft of an already 	certified type, after embodiment of a not yet approved modification and which: 
	- require an assessment of the general behaviour of the aircraft; or 
		- require an assessment of basic crew procedures, when a new 	or 	modified system is operating or is needed; or 
	- are required to intentionally fly outside of the limitations of the 	currently 	approved operational envelope, but within the 	investigated flight 	envelope. 
- Flight test training for Category 2 flight tests.
Category 3:	not used for DOA
Category 4:	-	Flights not classified as Category 1 or 2 on an aircraft of an already 	certified type, in case of an embodiment of a not yet approved design 	change

[bookmark: _Toc372554893]2.2 Pilots qualification
Following minimum qualification is required per flight test category:
[bookmark: OLE_LINK5](Note: On European level there are no legal requirements specific to pilots performing test flights on aeroplanes below 2000kg MTOW, but national requirements for pilots performing test flights might be applicable. Each organization has to define its own qualification requirements and take into account such national requirements if applicable. The following example has been prepared for an LSA case. The requirements are just an example (based on specific national requirements for VLA) of how such qualification requirements could be defined)
Category 1:	-   valid PPL and
· Aerobatic rating
· Flight Test introductory training performed by a pilot with flight test experience
· Minimum experience of [xx] flight hours as PiC (pilot in command) and a minimum of [yy] flight hours during the last  [zz] months performing category 2 flights as PiC and [zz] flight hours on category 1 flights as CP (co-pilot)
Category 2:	-   valid PPL and
· Aerobatic rating
· Flight Test introductory training performed by a pilot with flight test experience
· Minimum experience of [xx] flight hours as PiC and a minimum of [yy] flight hours during the 	last  [zz] months including [zz] flight hours on category 2 flights as CP (co-pilot)
Category 4:	-   valid PPL and
· Minimum experience of [xx] flight hours as PiC and a minimum of [yy] flight hours during the last  [zz] months
· Introduction to category 4 test flights

Each pilot performing test flights shall hold a valid company authorization. The authorization shall be issued by [name responsible function] for a period limited to 12 months. The authorization shall be extended under following conditions:
· Licences and ratings required remain valid
· Presentation of valid medical issued in the last [x] days
· Minimum of a total of [yy] flight hours as PiC in the last [zz] months including [xx] flight hours as PiC on test flights 
· Proof of successful participation to following trainings during the last [ww] months:
· CRM training
· Training on company flight test procedures
· etc.

[bookmark: _Toc372554894]2.3 Flight Test Engineers qualification
A Flight Test Engineer shall be understood as any engineer involved in flight test operations either on the ground or in flight. 
A Lead Flight Test Engineer shall be understood as a flight test engineer assigned for duties in an aircraft for the purpose of conducting flight tests or assisting the pilot in the operation of the aircraft and its systems during flight test activities. 
(Note: proposed Appendix XII does not specify requirements specific to Lead Flight Test Engineers participating in flight tests on aeroplanes below 2000kg MTOW)
Flight test Engineers shall fulfil following minimum qualification requirements:
[…]
Lead Flight test Engineers shall fulfil following minimum qualification requirements:
[…]

[bookmark: _Toc372554895]2.4 Crew composition
Flight tests shall be performed with the minimum crew required to perform the test. 
Except for the cases stated below the crew consists of one test pilot and one flight test engineer.
Flights related to [e.g. handling characteristics, operations etc.] shall be performed by two test pilots 
The following high risk flights shall be performed by one test pilot only:
[e.g. specific emergency procedures etc.]
Additional persons are not accepted on board. Exceptions to this may be granted by [name responsible function, e.g. Head of Design Organization], when participation in the test flight is related to the training of Flight Test Engineer or test pilot candidates in accordance with the accepted training plan. General approval shall be given in [document reference] and the trainee shall be included in the Flight Test Order as Observer (“O”) for FTE candidates and as Co-Pilot (CP) for test pilot candidates.

[bookmark: _Toc372554896]2.5 Flight Time Limitations
Maximum Flight Duty Time for each crew member shall not exceed [xx] hours per day. It has to be preceded by a minimum rest period of [yy] hours but not less than the previous day’s actual flight duty time. The maximum Flight Duty Time per week shall not exceed [zz] hours.
If a flight is scheduled to end during night, the maximum flight duty time shall be reduced to a maximum of [ww] hours.
Flight Duty Time is understood to be the time from when the crew member begins to work for the organization on the day of flight (even if non-related to the flight) until the end of the de-briefing after the flight.
Rest period is understood to be the time where the flight crew member follows no duties for the organization and has access to appropriate facilities to rest, including sleep.
[Note: The above is meant to be an example on how to address organisation’s Flight Duty Time regulations. It is up to the organization to identify its own safe approach.]


[bookmark: _Toc372554897]3. Facilities/Services
[bookmark: _Toc372554898]3.1 Airfield
3.1.1 Local Airfield
[identify airfield; state local procedures/specifics if applicable (e.g. prior notification of ATC, specific areas/runways to be used, noise-abatement procedures, radio-frequencies etc.]
3.1.2 Other Airfields
[identify procedure to assess airfields appropriateness for the intended tests and to clarify local specifics / interfaces before commencing flight tests]

[bookmark: _Toc372554899]3.2 Test-A/C maintenance
Refer to DOH chapter 9.2

[bookmark: _Toc372554900]3.3 Safety Equipment:
[organization name] holds the safety equipment listed in Annex III:
Maintenance of the equipment will be performed by [e.g. R&S shop based on OEM maintenance documentation; OEM i.a.w. maintenance contract; etc.]. 
[Note: be aware that for maintenance and release to service of equipment not installed in the aircraft (e.g. rescue-parachutes) national regulations might be applicable]
[name responsible function] is responsible to maintain a current list of scheduled maintenance tasks for each safety equipment and to arrange for timely performance of those tasks.
The Flight Crew is responsible to perform a general visual inspection of the equipment before and after use and to report any damages to [name responsible function]
Safety equipment for which the time limit for scheduled maintenance has been expired or that is found to be damaged must not be used for a flight.  
Safety equipment required for a specific flight will be determined by [name responsible function] based on 
· Assessment of the risks associated to the flight (see chapter 4)
· Risks associated to the area where the flight test will be conducted (e.g. over sea, mountainous area, remote area etc.)
· etc.
The required equipment will be included in the Flight Test Order.

[bookmark: _Toc372554901]3.4 Flight Test Equipment and Flight Test Instrumentation:	
[organization name] holds the Flight Test Equipment and Flight test Instrumentation listed in Annex IV:
Maintenance and calibration of the equipment will be performed by [e.g. FTI shop based on OEM maintenance documentation; OEM i.a.w. maintenance contract; etc.]. 
[name responsible function] is responsible to maintain a current list of scheduled maintenance tasks and calibration planning for each test equipment and to arrange for timely performance of those tasks.
The maintenance staff preparing the a/c for test is responsible to check the calibration status of each installed test equipment / test instrumentation and record the respective calibration expiry date in the TechLog. The earliest expiry date of all installed test equipment shall be referred to in the A/C conformity statement (“Calibration status of all FTE/FTI has been checked and will not expire before [date]”).

[bookmark: _Toc372554902]3.5 Rescue Services
[If organization holds own rescue services state their involvement in flight tests. If organization relies on local rescue services specify interfaces (e.g. introduction to design specifics (rescue systems, installed pyrotechnics etc.) before test campaign; information on scheduled test flights etc.)]



[bookmark: _Toc372554903]4. Safety and Risk management
[bookmark: _Toc372554904]4.1 Safety Management
tbd

[bookmark: _Toc372554905]4.2 Risk management
[note: this approach is based on Appendices C and D to FAA Order 4040.26B. Examples and additional explanations provided in that document have not been copied. Further information on Risk Management can also be found on the EHEST SMS Toolkit.]
a. Identify the test technique involved. 
Generally, risk associated with flight test results from specific test techniques that place the crew and/or aircraft at a risk higher than that associated with operational flying. 
However, there may be risks associated with flying a test airplane that result strictly from the airplane’s configuration or the environment into which it is flown and these sources of risk must also be considered—in which case the words “test technique” would be broadened to include “normal” flight operations. An example of this would be an aircraft—which is otherwise capable of and normally flown in known icing conditions—being flown purposefully into heavy icing conditions. 
b. Identify the hazard(s) associated with the test technique.
Ask “What adverse events might happen when accomplishing this test technique?” Note that one test technique may have several hazards and each should be addressed (e.g., another hazard with this test technique would be engine failure caused by inlet distortion, or fuel starvation). 
c. List the cause of each hazard. 
Ask “Why might the hazard happen?” 
d. List the effect of each hazard. 
Ask “What will be the effect?” These should be related to either injury/loss of life or damage to aircraft/property. 
e. Perform a subjective risk assessment by: 
(1) Estimating the probability of each hazard occurring. Defined as improbable, remote, occasional, probable, or frequent. 
(2) Estimating the severity of each hazard, if it occurs. Defined as no safety effect, minor, major, hazardous, or catastrophic. 
(3) Defining the risk of each hazard as a combination of the probability and severity. Defined as low, medium, high, or avoid. 

[image: ]
f. Describe the steps for Mitigation of causes for each hazard. 
Develop controls that mitigate all risks to an acceptable level. Mitigations are actions to minimize, understand, prepare or respond to causes of the hazards. They are actions the flight test crew has control over or events that the test crew can confirm have occurred (e.g., lab testing, simulator evaluations). Mitigations will address reducing either the probability of a cause, the severity of the effect, or both. Mitigations should be detailed and specific in nature. 
g. Describe any Emergency Procedures to accomplish if the hazard occurs, despite mitigation steps. 
h. Document and verify RM. 
Risk management shall be documented in form [xx] (see Annex V). The risk level after mitigation shall be highlighted. It shall be independently technically verified by an engineer holding an appropriate CVE authorization.


[bookmark: _Toc372554906]5. Flight Test Procedure
	







	1	A Flight Test Programme shall be 	established based on the Certification 	programme. The Flight Test 	Programme should contain:
	-	Sequence and planning of flights
		(with phases if needed)
		- Reference to the applicable
	requirements (certification flights)
	- Method of test flight
	- Safety provisions (analysis,
	emergency devices, airspace…)
	- 	Design Limitations
	- 	Ground and flight crew
	- 	Facilities information
	- 	Test aircraft configuration versus
	target configuration
	- 	Flight test instrumentation
	- 	Maintenance of the test aircraft
	Flight Test Matrix (Annex V) will be used for this.
	The Flight Test Programme shall be approved by [name responsible function]

[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK6]2	A Flight Test Card is prepared for each single test point. A Risk analysis i.a.w. chapter 4 of this FTOM  shall be performed for each test point and mitigating measures to minimize identified risks will be included in the test card. 

3	For each test flight a specific Flight Test Order will be prepared identifying the sequence of test points and the associated Flight Test Cards. An additional risk analysis i.a.w. chapter 4 of this FTOM  will be performed specifically addressing the sequence of test points (i.e. those aspects that are not properly covered by risk assessment of each single test point). The Flight Test Order contains:
	- The crew
	- Communication information
	- The required facilities and airspace
	-	The required and actual weather 	conditions
	- Weight and balance
	- The aircraft configuration (directly or 	indirectly)
	- 	The limitations applicable to the 	flight
	- 	Emergency procedures
	- 	Test points, with test method and 	mean 	used for the recording 	(FTI, FTE, Cooper 	Harper)
	- 	that an operational safety analysis 	has been performed for all 	test points
	 -	Conditions that could lead to 	interrupt the flight should be clearly 	identified
	-	the flight profile



4	Flight Conditions shall be established and approval obtained i.a.w. provisions of DOH chapter 8.1 
	FTO and FTC with the associated risk analysis should be considered as substantiation for the FC.	


5	Permit to Fly shall be obtained i.a.w. provisions of DOH chapter 8.2

6	The test aircraft shall be prepared for flight test by [identify maintenance responsible]. Completion of required modification and FTI installation shall be recorded and released in TechLog. A statement of conformity with the defined test configuration shall be provided by [name responsible function]. The conformity statement document must include a clear reference to the documents defining the configuration, including any FTE and FTI.


7	Everyone involved in the flight test (i.e. flight crew, ground crew, maintenance staff releasing the a/c, eventually rescue services) will participate in the pre-flight briefing. Following subjects shall be addressed:
 	-	Purpose of the test flight
	-	Test crew (names, functions and 	responsibilities)
	-	Test aircraft (configuration and 	status)
	-	Local info (aerodrome info, en-	route info, 	weather info)
	-	Test details (discussion of the 	Flight Test Order)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	If all questions have been answered satisfactorily during the briefing the Flight Test Order shall be approved by [name responsible function] and accepted by the PiC by signature. The FTO shall be taken on board the a/c during the test flight. A signed copy shall remain with the DO.









8	The flight may only be commenced if 
	-	there is a valid Permit to Fly
	-	there is appropriate insurance 	coverage
	-	there is a maintenance release of 	the 	a/c
	-	there is proof of conformity of the 	test 	a/c to the configuration 	identified in 	the approved Flight 	Conditions
	-	the weather minima identified in the 	FTO are fulfilled
	-	no flight crew member feels unfit to 	properly perform her/his duties.
	Following documents have to be on board the test a/c during the flight:
	-	Permit to Fly
	-	approved Flight Conditions
	-	proof of insurance
	-	Flight Test Order 
	The test flight shall be conducted in accordance with the Flight Test Order. Sequence of test points shall not be changed during the flight. Single test points may only be omitted if specifically identified to be eligible for omitting in the Flight Test Order. The test flight shall be aborted immediately if any member of the flight test crew identifies any issue that would jeopardize the safe conduct of the flight. 
	After the Flight the PiC shall record any deviations to the planned flight (e.g. test abort, omitted test points etc.) together with appropriate justification in the Flight Test Order.
	Any technical issues that have to be addressed to maintenance shall be recorded by the PiC in the TechLog.

9	Everyone involved in the flight test (i.e. flight crew, ground crew, maintenance staff releasing the a/c) will participate in the de-briefing. Following subjects shall be addressed:
	-	Test aircraft (status after the flight, 	technical issues encountered during 	flight)
	-	Test conduct (feedback on 	appropriateness of planning, 	performance of test flight)
	-	Test results (as far as already 	known)
	-	Lessons learned (e.g. improvements 	for next flight; incidents etc.)






[bookmark: _Toc372554907]List of Annexes:

Annex I		List of authorized test pilots
Annex II	List of authorized Flight Test Engineers
Annex III	List of Safety Equipment
Annex IV	List of FTE/FTI
Annex V	Flight Test Matrix template
Annex VI	Risk management forms
Annex VII	Emergency Response Plan (recommended)
Annex VIII	Abbreviations
Annex IX	References



Annex I
List of authorized Test Pilots

	Name
	Status
	A/C Type
	Cat 1
	Cat 2
	Cat 4
	Remarks / Limitations:

	X.X.
	PiC
	XX-1
	X
	X
	X
	

	
	PiC
	XX-2
	
	X
	X
	

	
	PiC
	XX-3
	
	
	X
	

	Y.Y.
	CP
	XX-1
	X
	
	
	

	
	PiC
	XX-1
	
	X
	X
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	






Annex II
List of authorized (Lead) Flight Test Engineers





Annex III
List of Safety Equipment

	Kind of equipment
	Type /PNR
	Manufacturer
	Amount
	Remarks

	Rescue parachute
	xxxxx
	yyyyy
	4
	

	Life Vests
	Zzzzz
	Wwwww
	6
	

	Survival Kits (sea)
	
	
	2
	Contents: …

	
	
	
	
	






Annex IV
List of Flight Test Equipment / Flight Test Instruments


Annex V
Flight Test Matrix template
(proposal)



[image: ]
(Note: to open the matrix in Excel use right-mouse-click, chose ‘Worksheet Object’ and ‘Open’) 


Annex VI
Risk Management Forms
(Examples)
Example 1:

Test: 	Description of test or test maneuver (could also be a reference to the Flight Test Card number)
	Risk
	Management

	Hazard
	Cause
	Effect
	Probability1
	Severity2
	Risk3
	Mitigation
	Emer Proc
	Risk *

	Describe “what might happen?”
	Describe the “why might it happen?” 
	Describe the effect
	Describe the chances of the hazard occurring
	Describe the consequences if the hazard does occur
	State the overall risk
	Describe how the risk is minimized
	Describe what will be done IF the hazard occurs
	State the overall risk after mitigation



1	improbable, remote, occasional, probable or frequent
2	no safety effect, minor, major, hazardous or catastrophic
3	low, medium, high, avoid (refer to 4.2 e))
*	after mitigation



Example 2:

	Hazard number:
	
	Risk Assessment

	Test Plan:
	
	Catastrophic
	Avoid
	High
	High
	Medium
	Low

	Flight Test technique
	
	Hazardous
	Avoid
	High
	Medium
	Medium
	Low

	Hazard:
	
	Major
	High
	High
	Medium
	Medium
	Low

	
	
	Minor
	Medium
	Medium
	Medium
	Low
	Low

	
	
	No safety effect
	Low
	Low
	Low
	Low
	Low

	Cause:
	
	Severity
                 probability
	Frequent
	Probable
	Occasional
	Remote
	Improbable

	Effect:
	
	

	Minimizing Procedure:





	Emergency Procedures:




	Weather requirements:




	Crew requirements:

	Safety Equipment:

	RISK
	LOW	□
	MEDIUM	□
	HIGH	□
	AVOID	□







Annex VII
Emergency Response Plan (recommended)

Refer to EHEST Emergency Response Plan, which would need to be adapted to the limited operations performed in flight test activities, for guidance.


Annex VIII
Abbreviations

	A/C
	Aircraft

	ATC
	Air Traffic Control

	CP
	Co-Pilot

	CRM
	Crew Resource Management

	CVE
	Certification Verification Engineer

	DO
	Design Organisation

	DOH
	Design Organisation Handbook

	EHEST
	European Helicopter Safety Team

	FC
	Flight Conditions

	FTC
	Flight Test Card

	FTE
	Flight Test Equipment

	FTI
	Flight Test Instrumentation

	FTO
	Flight Test Order

	FTOM
	Flight Test Operations Manual

	LSA
	Light Sports Aeroplane

	MTOW
	Maximum take-off weight

	OEM
	Original Equipment Manufacturer

	PiC
	Pilot in Command

	PPL
	Private Pilot Licence

	R&S
	Rescue-and-Safety equipment

	RM
	Risk Management

	SMS
	Safety Management System

	TechLog
	Technical Logbook

	VLA
	Very Light Aeroplane
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Flight number Test point Title Reference Requirement
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Requirements and methods of compliance Flight


Microsoft_Excel_97-2003_Worksheet1.xls
Sheet 1 - Table 1

				Flight						Requirements and methods of compliance								Data				Configuration required														Limitations		Safety						Progress

		Item		Category/
Competence		Flight number		Test point		Title		Reference		Requirement		Method of compliance		Data recorded		Recording means		Weight		CG		Flaps		Spoliers		Landing gear		Power		Start alt.		Design limitations		Hazard level		Mitigation measures		Risk		Status		EASA involvment

		1																				MTOW: 650 kg +32,5/-65kg		FW: 20%  ± 1%		TO: 15°						25%												Pending		Tbd

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21
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Categorisation of the test point in order to determine crew competences

As planned and updated all along the campaign.

In order to build up a logical sequence in the flight test order.

Copied from the certification specifications.

Copied from the certification specifications.

Copied from the certification specifications.

Copied from the AMC or proposed by the applicant

FTP/FTP notes from instruments reading, measurements, data from FTI...

Applicant to propose a list like FTI, Pilot Statement, Notes, Audio recording, video...

Standard list created from the CS. Record a value, like MTOW 650 kg, including tolerances.

Standard list created from the CS. Record a value, like FW 20%, including tolerances.

Standard list created from the CS. Record a value, like TO: 15°

Off, Full, 50%

UP, DWN

In percentage

Minimum starting altitude for the test point

VNE, VFE, VFO, VLE, VLO, n, …

Hazard level before mitigation: Spins, Stalls, VMO -> High

Altitude, Parachute, Spin chute, Helmet, Crew specific traing...

Risk after mitigation.

rolando:
Pending, passed, failed, discussion...

Flight panel involvment
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