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Summary

This policy establishes a safety continuum for certificating systems and equipment installed on normal category (14 Code of Federal Regulations (CFR) Part 27) rotorcraft. The policy sets classes of normal category rotorcraft used for establishing a graduated scale for the certification standards for systems and equipment. These classes are based on aircraft weight, engine type and count, and passenger capacity for rotorcraft weighing up to 7,000 pounds. The purpose of the safety continuum concept established by this policy is to facilitate a more rapid incorporation of advances in technology for systems and equipment by recognizing a balanced approach between the risk and safety benefits for installing such technology.  
Current Regulatory and Advisory Material

The regulation applicable to this subject is 14 CFR §27.1309. This section lays out the regulatory basis for the installation and approval of systems and equipment on normal category rotorcraft. Guidance on this subject is discussed in Advisory Circular (AC) 27-1B, Certification of Normal Category Rotorcraft. 
Background

[bookmark: _GoBack]The airworthiness standards for certificating normal category rotorcraft are prescribed in 14 CFR Part 27. These airworthiness standards apply to rotorcraft with a maximum gross weight of 7,000 lbs. and nine or less passenger seats. Since the promulgation of 14 CFR Part 27, large variations in size, capability, and performance have developed among the normal category rotorcraft models. Part 27 rotorcraft can range from a single reciprocating engine to twin-turbine engine rotorcraft models with up to nine occupants. These rotorcraft perform a wide variety of operations such as flight training, helicopter air ambulance, search and rescue, external loads/utility, firefighting, electronic newsgathering, and air tourism. The composition of the U.S. civil rotorcraft fleet ranges from models certificated over 50 years ago under the Civil Aviation Regulations (CAR) 6, the precursor to the current Part 27 airworthiness standards, to those certificated under the most recent amendments of Part 27.
Recognizing that advancements in rotorcraft systems and equipment technology have the potential to enhance rotorcraft safety, and recognizing the existence of the broad variations in the population of Part 27 rotorcraft, the FAA re-evaluated the application of the standards for the certification of systems and equipment under 14 CFR §27.1309. This effort resulted in the establishment of this policy statement, which applies the FAA’s safety continuum concept to the certification of Part 27 Normal Category rotorcraft systems and equipment. The safety continuum allows standards, policy, and oversight to be adaptable over a broad range of aircraft types and operations.
Application of this policy statement can be especially effective in improving safety for rotorcraft primarily used in private, flight instruction, and agricultural operations. A small segment of the U.S. Part 27 rotorcraft fleet is used for private operations under 14 CFR Part 91 and agricultural operations under 14 CFR Part 137. However, private, instruction, and aerial application operations account for more than 50% of normal category rotorcraft accidents with a disproportionately lower amount of flight hours when compared to other operational segments. As a result, the FAA explored intervention strategies for reducing accidents for these types of operation. The application of the FAA’s safety continuum provides a means to accommodate different methods of compliance to make systems and equipment with the potential to enhance safety more affordable for this segment of the rotorcraft community.    
The airworthiness regulations and associated guidance material for normal category rotorcraft systems and equipment have not kept pace with technological advances. Given the accelerated pace of technology, implementing the FAA’s safety continuum recognizes a graduated scale for compliance with the certification standards, policies, and processes for installing systems and equipment on normal category rotorcraft. Without it, the application of a “one size fits all” means of compliance may inhibit the introduction of new safety enhancing technologies, particularly in smaller rotorcraft used for private operations and flight instruction.
The safety continuum concept provides a framework for applying graduated levels of certification demonstration to different classes of rotorcraft within Part 27. For example, rotorcraft used in private operations, flight instruction and training, and aerial applications are primarily considered Class I and II rotorcraft, as defined in this policy. Through the application of the safety continuum, safety-enhancing technologies will become more affordable, and thus more prevalent, for these classes of rotorcraft.  To catalyze the development and installation of new technologies in these aircraft, the level of systems and equipment reliability and certification rigor does not need to meet the same higher reliability levels as those for Class III and IV normal category rotorcraft. This allows the installation and certification of new technologies into Class I and II rotorcraft in an economically feasible manner, while providing operators of those rotorcraft with an enhanced level of safety. The expected effect is an overall increase in safety for Part 27 normal category rotorcraft.
The safety continuum concept recognizes that not all aircraft or aeronautical products are the same and therefore, they should not be viewed in the same light or treated in the exact same manner. The concept of a tiered approach in developing Part 27 rotorcraft “classes” for systems and equipment offers a scalable certification demonstration approach based on aircraft complexity, size, and capability. Otherwise, the means of compliance for systems and equipment is the same for both a small rotorcraft with a single reciprocating engine and a much heavier Part 27 rotorcraft with a twin turbine engine. 
This implementation of the FAA’s safety continuum is similar to that in AC 23.1309-1E, System Safety Analysis and Assessment for Part 23 Airplanes. The Small Airplane Directorate adopted this tiered approach for the small fixed wing community by establishing four aircraft classes based on engine type, count, and gross weight capability. The Rotorcraft Directorate used a similar approach in this policy statement to delineate four classes of normal category rotorcraft systems and equipment. 
The application of the safety continuum concept under this policy statement is not limited to any specific type of operation, such as under visual flight rules or instrument flight rules, and applies to both required and non-required systems and equipment for Part 27 rotorcraft. However, this policy is limited to using SAE ARP 4754A and ARP 4761 as referenced in AC 27-1B 27.1309 as a means of compliance with 14 CFR § 27.1309 for systems and equipment. The proposed equipage group breakdowns provide a tiered approach in the methods of compliance for systems and equipment when applied to Class I, II, and III rotorcraft. The intent is to facilitate and encourage rotorcraft manufacturers, modifiers, owners and operators to install systems and equipment that can enhance rotorcraft safety. The Non-Required Safety Enhancing Equipment (NORSEE) policy, PS-ASW-27, 29-10, can still be used as guidance for any systems and equipment not required by airworthiness, operational, or other regulatory standards. 
Policy

This policy is to be applied when using SAE document ARP 4754A, “Guidelines for Development of Civil Aircraft and Systems,” and document ARP 4761, “Guidelines and Methods for Conducting the Safety Assessment Process on Civil Airborne Systems and Equipment,” to perform the safety analyses to show compliance with 14 CFR § 27.1309. Table 1 contains four classes of normal category rotorcraft based on aircraft complexity, size, and capability. When the applicant performs the Functional Hazard Assessment as called out in ARP 4761, the applicant then refers to Table 2 that provides quantitative probabilities and Development Assurance Levels (DAL)[footnoteRef:1] for each failure condition category for each of the four individual classes of rotorcraft. The DAL levels include both the top level Functional Development Assurance Level (FDAL) and the lower level Item Development Assurance Level (IDAL) as described in ARP 4754A. This policy statement already allows reduction of software and airborne electronic hardware DALs for Class I, II, and III rotorcraft; therefore, no additional reductions from these levels are permitted without Rotorcraft Directorate approval or unless in accordance with other established policy or guidance.  [1:  AC 27-1B 27.1309 specifies DAL as Design Assurance Level. With the next change to this AC, this will be revised to specify DAL as Development Assurance Level, consistent with SAE ARP 4754A and ARP 4761. Until then, the two DAL terms are used interchangeably. ] 

Table 1. Normal Category Rotorcraft Classes
	Class
	Description

	I
	Reciprocating Engine
Occupants 5 or less including crew

	II
	Single Turbine Engine
Occupants 5 or less including crew
Up to 4000lbs Max Gross Weight

	III
	Single Turbine Engine
Occupants 6 or more including crew
4001-7000lbs Max Gross Weight

	IV
	Twin Turbine



Table 2. Relationship Among Normal Category (CAR 6 & Part 27) Rotorcraft Classes, Probabilities, Severity of Failure Conditions, and System Development Assurance Level (FDAL/IDAL) 
	Classification of Failure Conditions
	No Safety Effect
	<----Minor----->
	<----Major---->
	<--Hazardous--->
	< Catastrophic>

	Allowable Qualitative Probability
	No Probability Requirement
	Probable
	Remote
	Extremely Remote
	Extremely Improbable

	Effect on Rotorcraft
	No effect on
operational capabilities or safety
	Slight reduction in
functional capabilities or safety margins
	Significant reduction
in functional capabilities or safety margins
	Large reduction in
functional capabilities or safety margins
	Normally with hull
loss

	Effect on Occupants
	Inconvenience for
passengers
	Physical discomfort
for passengers
	Physical distress to
passengers, possibly including injuries
	Serious or fatal
injury to an occupant
	Multiple
fatalities

	Effect on Flight
Crew
	No effect on flight
crew
	Slight increase in
workload or use of emergency procedures
	Physical discomfort
or a significant increase in workload
	Physical distress or
excessive workload impairs ability to perform tasks
	Fatal Injury or
incapacitation

	Classes of Rotorcraft
	Allowable Quantitative Probabilities and System  Development Assurance Levels (FDAL/IDAL) (Note 1)

	Class I
Reciprocating Engine 
Occupants 5 or less including crew

	
No Probability or Development Assurance Levels Requirement
	
<10-3

D

Notes 1, 2
	
<10-4

C

Notes 1, 2 and 4
	
<10-5

C

Notes1, 2
	
<10-6
 
C

Notes 1, 2 and 3

	Class II
Single Turbine Engine
Occupants 5 or less including crew
Up to 4000lbs Max Gross Weight
	
No Probability or Development Assurance Levels Requirement
	
<10-3

D

Notes 1, 2
	
<10-5
 
C

Notes 1, 2
	
<10-6

C

Notes 1, 2
	
<10-7

C

Notes 1, 2 and 3

	Class III 
Single Turbine Engine
Occupants 6 or more including crew
4001-7000lbs Max Gross Weight
	
No Probability or Development Assurance Levels Requirement
	
<10-3

D

Notes 1, 2
	
<10-5

C

Notes 1, 2
	
<10-7

C

Notes 1, 2
	
<10-8

 B

Notes 1, 2 and 3

	Class IV
Twin Turbine
	
No Probability or Development Assurance Levels Requirement
	
<10-3

D

Notes 1, 2
	
<10-5

C

Notes 1, 2
	
<10-7

 B

Notes 1, 2
	
<10-9

 A

Notes 1, 2 and 3

	Note 1: The letters of the alphabet denote the typical FDAL/IDAL System Development Assurance. 
Note 2: Numerical values indicate an order of probability of failure range and are provided here as a reference.
Note 3: At rotorcraft function level, no single failure will result in a Catastrophic Failure Condition.
Note 4. Secondary System  may not be required to meet probability goals. If installed, it should meet stated criteria.



Effect of Policy

Whenever a proposed method of compliance deviates from the guidance in this policy statement, the project aircraft certification office (ACO) coordinates with the policy issuing office, the Rotorcraft Directorate Standards Staff (ASW-110), using an issue paper. Similarly, if the project ACO becomes aware of reasons to disagree with an applicant’s proposal that meets this policy, the ACO coordinates its response with the ASW-110 office. Applicants should expect that certificating officials would consider this policy when making findings of compliance. 
Implementation

FAA Advisory Circular (AC) 27-1B, sections AC 27.1309 and AC 27.1309A provide acceptable methods of compliance for systems and equipment when applying for a type certificate, amended type certificate, supplemental type certificate, or amended supplemental type certificate. Included in those sections is guidance on establishing DALs for systems and equipment. The methods of compliance established in this policy statement can be used in lieu of the applicable sections AC 27.1309 and AC 27.1309A as of the date of issuance of this policy. 
Conclusion

The Rotorcraft Directorate established four classes of rotorcraft for Part 27 and associated Development Assurance Levels (DAL) to allow a tiered means of compliance for systems and equipment. This policy is intended to account for the broad variances of normal category rotorcraft certificated under Part 27and CAR 6.
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