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Summary

This policy statement provides guidance for acceptable methods of establishing the hazard classification for runway excursions caused by airplane system failures during takeoff or landing. When assessing such failure conditions applicants should consider the nature (angle, distance, duration, etc.) and consequences (landing gear collapse, fuel tank rupture, fuselage impact damage, etc.) of the excursion.  Lessons learned on this subject from issue papers used for several recent certification projects were incorporated into this policy statement.  Therefore, if applicants follow the guidance in this policy statement, issue papers regarding runway excursion may not be necessary for most certification projects.
Definition of Key Terms 

In the text below the terms “must,” “should,” and “recommend” have a specific meaning that is explained in Attachment 1.
Current Regulatory and Advisory Material

The regulations applicable to hazard classifications of runway excursions are Title 14, Code of Federal Regulations (14 CFR) 25.671(c), 25.672(c), 25.901(c), and 25.1309(b).  These sections share the common objective that a catastrophe must not be caused by a single failure or any combination of failures that are not shown to be extremely improbable.  Sections 25.901(c) and 25.1309(b) also include additional requirements for less severe outcomes.

Guidance related to hazard classifications and runway designs are discussed in the following advisory circulars (ACs): AC 25.1309-1A, System Design and Analysis, dated June 21, 1988; Aviation Rulemaking Advisory Committee (ARAC) recommended AC 25.1309-Arsenal, System Design and Analysis, dated June 10, 2002;  AC 25-7B, Flight Test Guide for Certification of Transport Category Airplanes, dated December 7, 2011; and AC 150/5300-13, Airport Design, dated September 29, 1989.
Relevant Past Practice

The hazard classification for a failure condition should reflect the anticipated worst-case outcome given the causal failure that occurs under any of the approved operating and environmental conditions.  The service history of transport category airplanes indicates that runway excursions can be catastrophic.  However, the service history also indicates that excursions at low speed and low thrust conditions usually result in no injuries or damage to the airplane.  A catastrophic event (in terms of multiple fatalities, usually with the loss of the airplane) is less probable at low speed because of lower airplane kinetic energy, a higher survivability margin for the airplane, and a higher controllability margin to avert the excursion or to lessen its severity.  Therefore, the FAA has acknowledged that uniformly imposing a catastrophic hazard classification for all runway excursions is not realistic.  However, because catastrophic hazard classification is a conservative option, the FAA has accepted it without requiring further substantiation by the applicant.
Because failures in a number of systems can cause a runway excursion (either off the side of the runway, or off the end of the runway), the event should be evaluated in light of the specific system failure condition. The airworthiness requirements associated with those systems should also be reviewed.  Systems where a failure could cause a runway excursion include flight controls, nose and main landing gear, brakes, and propulsion. When assessing the criticality of a failure condition leading to runway excursion, the applicant is advised to consider any anticipated intensifying factors.  These factors include, but are not limited to, atmospheric conditions expected to be encountered in service, such as wind and rain and the associated effects on runway conditions.  Weather could also influence the off-runway surface conditions, which would affect the stopping distance and structural loads on the landing gear (e.g., stopping in mud).  

The obstacles, runway surface conditions, and other hazards associated with and adjacent to runways are diverse.  The risks posed by these factors during a runway excursion greatly depend on the geometry, structural strength, and features of the airplane (e.g., landing gear, fuel tanks and fuel line installation, and engine ground clearance).  Additional risk factors include where and how the excursion occurs.  Consequently, the criticality of a failure condition that results in a runway excursion is difficult to predict and cannot be determined based solely on airplane speed and the initial direction of the excursion, as some applicants have proposed.  For applicants that used speed as the primary parameter in their hazard classification, the FAA used issue papers to convey its concerns and to share the guidance it developed to help them substantiate their use of speed for hazard classification.  That guidance is included in the Policy section of this document.
Policy 

1.
If an applicant classifies any runway excursion as catastrophic, the FAA will accept that classification without requiring the applicant to further substantiate it.  The relevant systems will then be designed according to that classification.  If the applicant plans to assign classifications other than catastrophic for runway excursions, then follow the additional guidance in paragraph 2 of this policy section.
2.
The guidance below defines acceptable methods of establishing the hazard classification 
for runway excursions caused by system failures.
a.
In addition to excursion speed, the evaluation for each system failure condition 

potentially involving a runway excursion should take into consideration:
(1)
Unique threats posed by the failure condition itself, for example, sustained uncontrollable high thrust during excursion; landing gear collapse before excursion; and loss of braking, steering, or other relevant capabilities;
(2)
All relevant airplane design features, for example, controllability and stopping capability as affected by engine thrust, speed brakes, landing gear, ground handling characteristics, brakes, and nose wheel steering; and effects of off- runway operation on landing gear, engines, flammable fluid carrying components, brakes, steering, and fuselage integrity;
(3)
Anticipated combination of independent adverse operating and environmental conditions approved for the airplane; for example, weight, center of gravity, flap setting, cross wind, tail wind; and
(4)
General configurations, features, and characteristics of the airports into which the airplane model is designed to operate, for example, runway dimensions and surface conditions, presence or absence of runway safety areas capable of supporting the airplane model; off-runway wet surface load bearing capability; and types and locations of critical terrain features and obstacles.  It is not our intent that the applicant surveys all the airports into which the airplane model will operate.  Rather, the intent is to consider these external factors that could intensify or alleviate the risk of an excursion.
b.
The FAA is mainly concerned with two top-level failure conditions: 
(1)
Uncontrolled fire or explosion following a runway excursion, due to engine or fuel tank damage, and
(2)
Impacts or sudden decelerations that cause fatalities.


c.
On recent certification projects, the FAA observed that applicants typically used speed as the primary parameter in their hazard classification, but frequently did so without adequate substantiation.  The FAA developed the following guidance to help applicants substantiate their use of speed for hazard classification.  Compliance with the catastrophic failure prevention provisions of §§ 25.671(c), 25.672(c), 25.901(c), and 25.1309 can be shown by demonstrating that a catastrophic runway excursion due to a failure addressed by these requirements is not anticipated to occur during the expected operational life of the fleet.  Compliance can be shown by: 


(1)  
Establishing the maximum allowable off-runway excursion speed for each subject failure condition.  This speed is the threshold below which it can be demonstrated that the worst anticipated outcome is not catastrophic.  The off-runway excursion speed is the ground speed when any landing gear first departs the runway during a given excursion scenario.  In addition to the general considerations discussed in paragraph 2a of this policy statement, when assessing the worst anticipated outcome, concentrate on demonstrating that: 



(a)
There is sufficient ground clearance to avoid substantial flammable 



fluid leakage due to impacting components of the engine fuel 




system, or any other significant flammable fluid carrying 





components, when a maximum gross weight airplane sinks into the 



soil surrounding the runway;  



(b)
The airplane can be:





1
Brought to rest within the runway safety area that meets 





the design criteria in AC150/5300-13 or equivalent,
















2
Brought to rest beyond the end or sides of the runway 





considering the maximum runway excursion speed






and surface condition (assuming an appropriate braking 





coefficient for the off-
runway tire-to-ground surface), or










3
Protected from impacting significant obstacles in some





other acceptable manner.


(2)
Demonstrating that no single failure or combination of failures not shown 



to be extremely improbable will result in an off-runway excursion speed 



above the maximum speed established in paragraph 2c(1) above.  When 



the failure condition consists of multiple independent failures the 




probability of the conditions leading to the catastrophic failure 



 
may be considered as well as the probability of the failure condition itself.  


Examples of these conditions are environmental, those that limit runway 




performance, and general airport configuration, features, and characteristics.

d.
Compliance with the remaining failure mitigation provisions of §§ 25.901(c) and 


25.1309(b) can be shown by:


(1)
Following the general guidance in paragraphs 2a and 2b of this policy 



statement to establish the worst anticipated outcome, and 
(2)
Matching that outcome with the appropriate hazard classification (including the “hazardous” classification) in accordance with the guidance in ARAC recommended AC 25.1309-Arsenal. 

e.
These results can be used to show compliance with § 25.901(c).  Any failure 


condition classified as “Major” or less may be assumed to not “jeopardize 



the safe operation of the airplane.”
Effect of Policy

The general policy stated in this document does not constitute a new regulation.  Agency employees and their designees and delegations must not depart from this policy statement without appropriate justification and concurrence from the FAA management that issued this policy statement.  
Whenever a proposed method of compliance is outside this established policy, the project aircraft certification office has to coordinate it with the policy issuing office using an issue paper.  Similarly, if the project aircraft certification office becomes aware of reasons that an applicant’s proposal that meets this policy should not be approved, the office must coordinate its response with the policy issuing office.  Applicants should expect that certificating officials would consider this information when making findings of compliance relevant to new certificate actions.  In addition, as with all guidance material, this policy statement identifies one means, but not the only means, of compliance.

Implementation

This policy discusses compliance methods that should be applied to type certificate, amended type certificate, supplemental type certificate, and amended supplemental type certification programs.  The compliance methods apply to those programs with an application date that is on or after the effective date of the final policy.  If the date of application precedes the effective date of the final policy, and the methods of compliance have already been coordinated with and approved by the FAA or its designee, the applicant may choose to either follow the previously acceptable methods of compliance or follow the guidance contained in this policy.
Conclusion 

The FAA will consider revising the intent and content of this policy statement if other data are presented which are contrary to the guidance contained in this document.
END
Attachment
Terms 

Table A-1 defines the use of key terms in this policy statement.  The table describes the intended functional impact.  

Table A-1 Definition of Key Terms

	
	Regulatory Requirements
	Acceptable Methods of Compliance (MOC)
	Recommendations

	Language
	Must
	Should  
	Recommend  

	Meaning
	Refers to a regulatory requirement that is mandatory for design approval
	Refers to instructions for a particular MOC
	Refers to a recommended practice that is optional

	Functional Impact
	No Design Approval if not met
	Alternative MOC has to be approved by issue paper.
	None, because it is optional


