ELECTRONIC FLIGHT BAG – VALIDATION FLIGHT SCENARIOS 
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	Introduction

	In-flight validation tests may be needed to fully determine the suitability of an EFB. The following event-based scenarios may be helpful in constructing EFB validation scenarios. The examples below are only generic suggestions; each operator’s proposed EFB functionality and software will vary and scenarios should be customized for the particular situation by the inspector and applicant. 
Where appropriate, some of the tests could be conducted as part of the operator’s 6-month field test of the EFB. If the operator has approved line operational scenarios, the EFB could be integrated into these existing scenarios to provide a basis for evaluation. Some of the suggested simulated emergency procedures may only be appropriate in a simulator or training device. The most appropriate means for the validation should be determined together by the inspector and applicant.
At the end of the validation flight(s), it should be evident that, as applicable, information provided by the EFB is at least equal to that obtained from pre-EFB methods.

	Scenarios Overview

	The validation flight scenarios should be used to ensure that EFB use has been adequately transitioned into the operator’s overall training and operations programs. The scenarios should not be combined so as to overload an individual pilot or crew. Note that the tasks below do not specify how the EFB will be used in detail; they merely specify what the crew must accomplish. In some cases, the task will be completed entirely with an EFB, and in other cases, the EFB may be used together with other sources of information (e.g. paper charts or documents), depending on the capabilities of the EFB and its operational implementation.
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The following six classes of scenarios are presented below, based on the phase of flight.
	Item
	Phase of Flight
	Details
	Remarks
	Notes

	
	
	
	(Yes/ No)
	

	1
	Pre-flight Planning
	Observe crew actions and EFB use in preparing for the flight (e.g. in calculating aircraft weight and balance, takeoff, climb and maneuvering speeds).
	
	          
	
	
	· Comparing values from the EFB with values computed from previously approved methods. Check at least three samples throughout the range of performance (i.e. minimum to maximum)
	☐ Yes     ☐ No
	          
	
	
	· Observe how the pilot/crew maintains critical data for immediate reference (e.g. fuel quantity, ‘V speeds’, etc.)
	☐ Yes     ☐ No
	          
	
	
	· During taxi, introduce a runway change and, if an EFB is used for critical aircraft system information, initiate the need to reference one or more applicable items such as an airframe deicing fluid requirement, MEL item, etc.
	☐ Yes     ☐ No
	          
	
	
	· Introduce time critical adjustments prior to block out/taxi and takeoff (e.g. fuel, passenger load, etc.)
	☐ Yes     ☐ No
	          
	2
	Take-off
	Observe crew actions and EFB use during several types of departures
	
	

	
	
	· Combine a complex Standard Instrument Departure (SID) or Departure Procedure (DP) with an abnormal or emergency event during the departure climb-out.
	☐ Yes     ☐ No
	          
	
	
	· Establish take-off on a runway that requires recognition/briefing special operator engine-out procedure (if applicable).
	☐ Yes     ☐ No
	          
	
	
	· Introduce an engine failure or other significant emergency that requires a return to the departure or alternate departure airport
	☐ Yes     ☐ No
	          
	
	
	· On takeoff roll, observe actions taken when all EFB screens fail (‘blank out’) prior to V1 (or rotation, as applicable)
	☐ Yes     ☐ No
	          
	
	
	· Immediately after takeoff, observe actions taken when all EFB screens fail (‘blank out’), or when one of two EFBs fail, requiring one pilot to rely on the EFB of the other pilot.
	☐ Yes     ☐ No
	          
	3
	Level-off/ Cruise
	Observe crew actions and EFB use during abnormal situations in cruise.
	
	

	
	
	· Initiate an engine-failure/ fire with possible condition of destination below weather minimums. (if applicable, require drift down solution.)
	☐ Yes     ☐ No
	          
	
	
	· Initiate electrical smoke in the cockpit requiring use of smoke mask/ goggles while completing checklists, using EFB for approach briefing, etc.
	☐ Yes     ☐ No
	          
	
	
	· Initiate abnormal condition requiring EFB for reference of MEL or other procedural guidance (as applicable)
	☐ Yes     ☐ No
	          
	
	
	· If cabin crew interact with the flight crew through EFB in anyway, introduce an abnormal situation, medical emergency, maintenance item, etc. (These could be added to any other flight phase scenario, if applicable)
	☐ Yes     ☐ No
	          
	4
	Descent
	Observe crew actions and EFB use during preparation for landing.
	
	

	
	
	· During approach to landing, introduce a runway change, holding, and/or the need to re-compute landing weight and V speeds.
	☐ Yes     ☐ No
	          
	
	
	· During descent, tell the crew that reported runway conditions require references to operational limitations due to contamination, wind, etc.
	☐ Yes     ☐ No
	          
	5
	Approach/  Landing
	Observe crew actions and EFB use under poor weather conditions, or to airports with complex taxi routes.
	
	

	
	
	· During approach/ landing, tell the crew that conditions require reference to SMGCS taxi routing or a complex clearance.
	☐ Yes     ☐ No
	          
	
	
	· Initiate an ATC request for specific taxiway turn off during rollout after landing.
	☐ Yes     ☐ No
	          
	6
	Destination Ground Operations
	Observe crew actions and EFB use during ground operations.
	
	

	
	
	· Initiate EFB partial failure or simulate possible erroneous output requiring maintenance discrepancy to be entered
	☐ Yes     ☐ No
	          


	Expanded Scenarios Overview

	The EFB validation-flight scenarios given above could be affected by different factors, such as:
· Software: Type of EFB software application(s) (Type A, B, or C)
· Hardware: Class of EFB hardware (Portable or Installed), which includes factors such as location in the flight deck, and connectivity to other aircraft systems.
· Aircraft/ Operations: Type of aircraft and operations (e.g. single pilot vs. dual pilot, single EFB vs. dual EFB)
· Weather: Weather conditions (e.g. visual vs. instrument, or very low visibility)



The four examples below illustrate how these factors could affect the use of the EFB in more details. In each example, various conditions are assumed, and consequences for the EFB evaluation are explored.
	Item
	Phase of Flight
	Details
	Compliance
	Remarks

	
	
	
	(Yes/ No)
	

	1
	Pre-flight Planning
	Observe how pilot/crew maintains ‘V speeds’ for immediate reference. In particular, V speeds must be visible in front of the crews during takeoff (regardless of the type of operation).
	
	

	
	
	· Software: Assume Flight Performance calculations, a Type B application
	☐ Yes     ☐ No
	          
	
	
	· Hardware: “portable” EFBs are generally not located directly in front of the pilot during takeoff. Therefore, V speed calculations completed on “portable” EFBs would need to be transferred from the EFB (e.g. onto a display bug, or piece of paper) and placed in the pilot’s forward field of view for takeoff. An “installed” EFB may have communication capabilities so that V speeds calculated on the EFB could be transferred electronically to displays that are directly in front of the crew
	☐ Yes     ☐ No
	          
	
	
	· Aircraft/ Operations: This task applies to all operations
	☐ Yes     ☐ No
	          
	
	
	· Weather: Performance of this task would not vary with weather.
	☐ Yes     ☐ No
	          
	2
	Take-off
	Assume that the EFB is displaying an electronic chart during take-off. The EFB goes blank prior to V1 (or rotation, as applicable).
	
	

	
	
	· Software: Assume Type B (Interactive) Electronic charts application
	☐ Yes     ☐ No
	          
	
	
	· Hardware: A “portable” EFB cannot be in use during takeoff, and so this example applies only to “installed” EFBs.
	☐ Yes     ☐ No
	          
	
	
	· Aircraft/Operations: This task is applicable to all aircraft/operation during takeoff.
	☐ Yes     ☐ No
	          
	
	
	· Weather: In visual flight conditions, the pilot could continue the takeoff without the information provided by the EFB. In low visibility or instrument conditions, considerations should be given to returning to the field or diverting to an alternate airport.
	☐ Yes     ☐ No
	          
	3
	Level-off/ Cruise
	Initiate a diversion to a destination that is below weather minimums. The diversion could be caused by weather, a maintenance issue, or an emergency, such as an engine-failure/fire.
	
	

	
	
	· Software: Could have electronic checklists, electronic charts, electronic documents, or any combination of these on the EFB. The electronic checklists may or may not include emergency checklists. The applications could share information between them, or be completely independent from one another.
	☐ Yes     ☐ No
	          
	
	
	· Hardware: EFB could be of any hardware class. Single or dual EFBs could be present. If there are dual EFBs, they could be independent so that the pilot-flying and the pilot-non-flying could refer to different information
	☐ Yes     ☐ No
	          
	
	
	· Aircraft/ Operations: In a single-pilot, single EFB condition; it would be difficult to use an EFB effectively to manage an emergency situation. In a dual-crew, dual-EFB, “installed” system with fully integrated electronic emergency checklists, the EFB could make an emergency situation easier to handle.
	☐ Yes     ☐ No
	          
	
	
	· Weather: During turbulence, managing the EFB could be more difficult. Depending on the weather, alternate approach procedures may need to be considered, implying heavy use of an electronic chart application.
	☐ Yes     ☐ No
	          
	4
	Descent/ Approach/ Landing
	During descent into an airport experiencing low visibility conditions, the pilot/crew needs to access information about operational limitations. During approach/ landing into the field, conditions require reference to SMGCS (low visibility) taxi routing or a complex clearance.
	
	

	
	
	· Software Application(s): Assume Type B (Interactive) Electronic charts application. Relevant documents could also be available on the EFB.
	☐ Yes     ☐ No
	          
	
	
	· Hardware: EFB could be of any hardware class. Although “portable” hardware is generally not permitted to be used at low altitudes, it could be used during the beginning of the descent, and during surface operations.
	☐ Yes     ☐ No
	          
	
	
	· Aircraft/Operations: This scenario is applicable for evaluating EFB use by airlines landing at airports with SMGCS routes. (CAT II and III conditions require special ground routes, equipment, and charts.) The SMGCS procedure could be displayed on an EFB in an electronic chart application. Because these charts show complex taxi routes, the crew may need to zoom in and out of the chart often to maintain a view of the route, implying increased workload (in an already difficult situation). The SMGCS procedures may also need to be in the pilot’s primary field of view. This could be difficult scenario for a single pilot who is using a “portable” EFB.
	☐ Yes     ☐ No
	          
	
	
	· Weather: Reported runway conditions could require reference to documents to obtain information about operational limitations due to contamination, wind, etc. during descent. Turbulence during the descent/ approach could also affect use of the EFB.
	☐ Yes     ☐ No
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