Exemption No. 10974

UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
RENTON, WASHINGTON 98057-3356

In the matter of the petition of

Embraer S.A.
Regulatory Docket No. FAA-2013-0810
for an exemption from 88 25.562(a) and
25.785(b) of Title 14, Code of Federal
Regulations and FAA Special Conditions
25-495-SC number 2(e).

GRANT OF EXEMPTION

By letters dated September 6, 2013, and November 22, 2013, Mr. Sérgio Augusto Viana
de Carvalho, Airworthiness Director, Embraer S.A., Av. Brigadeiro Faria Lima, 2.170 -
12227-901, Sao Jose dos Campos - SP, Brazil, petitioned the Federal Aviation
Administration (FAA) for an exemption from the requirements of 88§ 25.562(a) and
25.785(b) of Title 14, Code of Federal Regulations (14 CFR) and from FAA Special
Conditions 25-495-SC number 2(e). This exemption, if granted, would permit partial
relief for the lower-leg flail requirements for the forward-most seat position on all
side-facing seats on Embraer Model EMB-550 airplanes, serial numbers 1 through 55.

The petitioner requests relief from the following regulations:

Section 25.562 (a), Amendment 25-64 — (a) The seat and restraint system in the
airplane must be designed as prescribed in this section to protect each occupant
during an emergency landing condition when —

(1) Proper use is made of seats, safety belts, and shoulder harnesses provided for
in the design; and

(2) The occupant is exposed to loads resulting from the conditions prescribed in
this section.

Section 25.785 (b), Amendment 25-88 — (b) Each seat, berth, safety belt,
harness, and adjacent part of the airplane at each station designed as occupiable
during takeoff and landing must be designed so that a person making proper use



of these facilities will not suffer serious injury in an emergency landing as a result
of the inertia forces specified in 88 25.561 and 25.562.

FAA Special Conditions No. 25-495-SC, number 2(e): In addition to the
requirements of 88 25.562 and 25.785, special conditions number 1 and 2 are
proposed as part of the type certification basis for the EMB-550 airplanes with
side-facing seat installations. For seat place(s) that are equipped with an airbag
system in the shoulder belt, additional special conditions numbers 3 through 16
are proposed as part of the type-certification basis.

2. Additional performance measures applicable to tests and rational analysis
conducted to show compliance with §§ 25.562 and 25.785 for side-facing
seats:

(e) Leg: Axial rotation of the upper-leg (femur) must be limited to 35 degrees
in either direction from the nominal seated position.

The petitioner supports the request with the following information:

This section quotes the relevant information from the petitioner’s request with minor
edits for clarity. The complete petition and submittal of additional information are
available at the Department of Transportation’s Federal Docket Management System, on
the Internet at http://regulations.gov, in Docket No. FAA-2013-0810.

According to 14 CFR 11.81, Embraer is seeking an exemption from

14 CFR 25.562(a) Amendment 25-64, 25.785(b) Amendment 25-88, and FAA
Special Conditions 25-495-SC number 2(e) for the installation of the lateral single
and multiple side-facing seats for the first 55 production EMB-550 aircraft. [From
Embraer letter dated November 22, 2013: Embraer would like to amend the
current petition for exemption to also include the model EMB-545 in the initial 55
production airplanes.]

Embraer proposes to certify these lateral seats to the applicable requirements of
14 CFR 25.562 and 25.785, including all additional requirements contained in the
applicable Special Conditions 25-495-SC, except number 2(e) for which Embraer
requests an exemption for the first 55 production EMB-550 aircraft.

This exemption is being requested because Embraer believes that no mature
system that can be certified is currently available, and it will take time beyond
EMB-550 type certification date to design, test, and certify such a system.
Embraer believes that the period of time necessary will affect the first 55
EMB-550 aircraft produced.

Background:

On April 6, 2009, Embraer submitted to ANAC an application for a new type
certificate for the EMB-550 airplane, and on April 23, 2009 Embraer submitted an
application to the FAA. At that time the existing criteria for lateral single and
multiple side-facing seats was the FAA Policy ANM-03-115-30, which was the



criteria initially considered by the Authorities for the EMB-550 type certification
basis.

On August 22, 2011 FAA proposed the new criteria for side-facing seats through
the Policy PS-ANM-25-03 “draft” and then on November 5, 2012, FAA officially
issued Policy PS-ANM 25-03 “Technical Criteria for Approving Side-Facing
Seats,” incorporating modifications to the original draft resulting from the public
comments process. This new directive contains the means of compliance that shall
be applied to the new seat certification programs that are not covered by existing
exemptions for multiple side-facing seats and/or special conditions for single side-
facing seats.

These means of compliance apply to new seat certification programs with
approval dates after the effective date of this directive. This directive describes
that if the program application date precedes the effective date of this final
directive, the applicant is expected to follow the section ‘in work’. The section ‘in
work’ provides two options: follow the criteria contained in the new directive or
petition for exemption.

Since the proposal for a more rigorous standard was first raised in the issue paper
of 2011, Embraer and our suppliers have been working to develop a design that
fully complies with the new requirements for side-facing seats, especially
regarding the new lateral legs flailing requirement. Because of the difficulty in
finding a sufficiently mature system suitable for certification, Embraer requests an
exemption to allow the EMB-550 to be certified and enter into service with side-
facing seats that do not meet the leg flail requirements of the special conditions.

Embraer believes that the time for production of 55 initial EMB-550 aircraft is
sufficient to allow a compliant design to be developed, certified, and to enter into
production. Embraer does not believe that the leg flail limitation device will be
able to be retrofitted into already-produced airplanes/seats, so Embraer does not
propose to retrofit the initial 55 aircraft.

Embraer proposes not to require retrofit because the leg retention system
installation is not so self-contained, requiring allocation of adequate space,
provision for separation/protection of nearby systems (inflator gas tube has a
6000 psi internal pressure), limitations on installation of the activation module (G
switch) and routing/protection of the gas hose (connects the inflator gas tube to
the airbag). This installation is feasible on new production seats but very complex
on in service seats.

Public Interest:

The granting of this exemption would be in the public interest because the
previously approved side-facing seats have complied only with head-injury
criteria (HIC), Thoracic Trauma Index (TTI) and lateral pelvic acceleration
criteria. Now if this exemption is granted the side-facing seat will comply with
neck, thorax, abdomen, torso 40 °, and pelvis criteria. These new criteria are more
biofidelic than all previous ones.



Considering that EMB-550 will have a maximum twelve passengers, and Embraer
predicts that a maximum of 50% of the first 55 aircraft will have interior
configurations with the optional side-facing seats (2 divans and belted toilet)
installed, and that only three places of side-facing seats will not comply with leg
flailing criteria, the following can be concluded:

* First 55 airplanes times 12 seats per airplane equals 660 seats.

» 28 airplanes (50% of first 55) times 3 seats equals 84 seats, which will not
comply with leg flailing criterion.

* If this exemption is granted, 12% of delivered seats will not comply with
leg flailing criterion.

Note that the 12% of the total passenger seats are still provided a level of safety
significantly higher than similar side-facing seats in current production airplanes
because of the new criteria with which they will comply.

Although Embraer had the option of applying for a permanent exemption, it has
decided to wait for new special conditions criteria once they provide a greater
level of safety. However; during design development for leg flailing criterion;
Embraer has not found any proper technical solution readily available in the
industry.

Side-facing seats are required to meet the marketing expectations in executive
aviation. The granting of this exemption will allow the operators of the first 55
EMB-550 aircraft to use their side facing seats without limitation and with a
safety level significantly higher than all other side facing seats currently offered
and also delivered to date. Embraer believes that the incorporation of currently
feasible safety improvements should be implemented regardless of the provision
in FAA Policy PS-ANM-25-03-R1 to allow reversion to the previous certification
standard. The alleviation of the leg flail requirement is in the public interest
because it simultaneously answers the customer expectation and provides a
significant improvement in overall level of safety compared to other products. In
addition, having in perspective that only 12% of seats will be affected by the
granting of this exemption and the relevant impacts that a retrofit will cause to
owners and operators of EMB-550 versus the slight increase of protection that
would be provided for a limited number of seats, Embraer considers the limited
benefits [of retrofit] to be completely outweighed by the cost.

Conclusions: Not granting the exemption for the number of produced aircraft
would lead to limitations in occupation of some passenger seats, inhibiting the
customer’s flexibility in the use of the cabin and airplane, and would result in a
product that would not be a competitive solution in the market, even though it will
provide an increased level of safety compared to existing designs. Therefore, the
granting of this exemption would not adversely affect safety and is in the public
interest.



Federal Register publication

A summary of the petition was published in the Federal Register on January 2, 2014 (79
FR 180). No comments were received.

The FAA’s analysis

On November 5, 2012, the FAA issued Policy Statement PS-ANM-25-03, Technical
Criteria for Approving Side-Facing Seats. This new policy contains the means of
compliance that shall be applied to the new seat certification programs that are not
covered by existing exemptions for multiple side-facing seats and/or special conditions
for single side-facing seats. The policy provides an option for side-facing seat
certification programs that were already in-work prior to the effective date of the policy
statement. With that option, the applicant can petition for an exemption to use the old
criteria. The second option is to use these new criteria. Embraer elected at that time to use
the new criteria.

The FAA agrees that the new criteria for the side-facing seats is more rigorous than the
previous criteria. The new criteria address the concerns with neck injury and the lower
leg injury as a result of leg flail.

The applicant has requested an exemption for a limited number of airplanes to allow time
to develop a system that would limit the lower leg rotation for the forward-most seat
place on each side-facing seat. The system must be reliable and after deployment must
not be an impediment to rapid egress. The FAA understands that Embraer has been
working on several different possible designs; however, none of the designs has reached a
design maturity to support the planned type certification of the Embraer EMB-550.

The FAA finds that it is in the public interest to grant this exemption to allow Embraer to
proceed with certification of side-facing seats that address the concerns with neck injury,
while providing additional time to develop a design that addresses the leg injury concern.
Embraer is the first applicant to incorporate the new policy on side-facing seats, and is
doing so even though their project was in-work at the time Policy Statement
PS-ANM-25-03 was issued. We find the overall level of safety of the EMB-550 and
EMB-545 fleet will be improved by the granting of this exemption, compared to that if
Embraer had elected to petition to follow the older criteria in place at the time of
application for certification.

The applicant proposed not to retrofit a fully compliant design into the exempted serial
number airplanes because the leg retention system is not self-contained, requiring
allocation of adequate space, provision for separation/protection of nearby systems
(inflator gas tube has a 6000 psi internal pressure), limitations on installation of the
activation module (G switch), and routing/protection of the gas hose (connects the
inflator gas tube to the airbag). Based on the required provisions and space requirements
the FAA agrees that retrofit of the leg flail device is not required for airplanes serial
numbers 1 through 55 of the Embraer EMB-550 airplanes.



The FAA’s decision

In consideration of the foregoing, I find that a grant of exemption is in the public interest.
Therefore, pursuant to the authority contained in 49 U.S.C. 40113 and 44701, delegated
to me by the Administrator, Embraer is hereby granted an exemption from

14 CFR 25.562(a) at Amendment 25-64 and 25.785(b) at Amendment 25-88, and FAA
Special Conditions 25-495-SC, number 2(e), for the lower-leg flail requirements for the
forward-most seat position on all side-facing seats on Embraer Model EMB-550 and
EMB-545 airplanes, serial numbers 1 through 55. Embraer must develop a
comprehensive compliance plan and schedule, supporting a fully compliant certified
design for line number 56 and subsequent airplanes. The plan and schedule must be
presented to the FAA through the Agéncia Nacional de Aviacéo Civil (ANAC) of Brazil,
as the authority for the State of Design, within sixty days of the issuance of this
exemption. Thereafter, Embraer must submit a monthly status report to the FAA through
ANAC identifying all actions completed to date as well as those that remain outstanding
until full compliance is reached. The report must demonstrate Embraer's progressive
performance and accomplishments indicating their projected success in meeting the
schedule.

Issued in Renton Washington, on April 4, 2014.

/sl Jeffrey E. Duven

Jeffrey E. Duven
Manager, Transport Airplane Directorate
Aircraft Certification Service
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