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The Federal Aviation Administration (FAA) chartered a Special Certification Review Team (SCR 
Team) to evaluate specific issues of compliance regarding the type certification of the Eclipse 
Aviation Model 500 (Eclipse 500) airplane. This review was conducted at the direction of the 
Associate Administrator for Aviation Safety, based on a number of concerns raised by FAA 
employees following the issuance of the type certificate (TC). The team’s objective was to review 
the certification program to determine if the Eclipse 500 was certificated in accordance with 14 
CFR part 23, specifically in the following four areas: cockpit displays/screen blanking, stall 
speeds, trim, and flaps. 

The SCR Team was composed of experienced technical and managerial personnel. No team 
members had any prior involvement in the Eclipse 500 type certification program. 

The review was conducted between August 11, 2008, and September 12, 2008. The team met 
with FAA and Eclipse personnel, and reviewed FAA regulations and related policy material, 
compliance documentation including ground and flight tests, and in-service reports. In addition, the 
team was contacted by other individuals who provided useful information. 

The SCR Team concluded the airplane met the applicable requirements of 14 CFR part 23 in the 
four areas. The team discovered that during the course of the type certification program, there 
were situations challenging the FAA certification team. This led to the perception by some that 
the airplane was not ready for type certification. Technical problems were encountered during the 
type certification, but this is not uncommon for a new airplane development program. 

The team also was tasked to review service difficulty reports (SDR), which operators flying 14 
CFR part 135 are required to submit to the FAA. Because of time constraints, the team agreed to 
direct its focus on SDRs in the four areas of concern and determine if the data highlighted 
shortcomings related to the type certification process. Nevertheless, the team also reviewed other 
events believed to be significant and included an assessment of those events in this report. 
Overall, the team concluded the majority of the SDRs resulted from reliability issues separate 
from compliance with the minimum FAA standards. 

During the course of the review, the team identified the following eight findings: 

• The means of compliance proposed for the Eclipse 500 Electronic Flight Information 
System was acceptable. 

• There were no instances of screen blanking affecting multiple screens. 

• The stall warning system was properly certified, but approach speeds were incorrectly 
documented in the Airplane Flight Manual at the time of initial type certification. 

• At the time of certification on conforming flight test articles, there were no trim issues. 

• The flap system was properly certified at the time of type certification. 

• The FAA flight test function of the certification program was not staffed with an 
appropriate mix of flight test engineers and pilots. 
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• Communication among parties was not effective. 

• The objective of Function & Reliability testing was not well-defined. 

Also during the review, the team identified six recommendations. These recommendations 
include improvements in regulatory and policy guidance, and improved coordination between 
FAA offices. 

The team did not identify any unsafe condition needing immediate attention within the areas 
reviewed. 
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1.0 IN T R O D U C T I O N  T O  TH I S  TA S K  

1.1 Team Task 
The Federal Aviation Administration (FAA) chartered the Eclipse Special Certification Review 
Team (SCR Team) to evaluate specific issues of compliance regarding the type certification of 
the Eclipse Aviation (Eclipse) Eclipse 500 in accordance with paragraph 2–7e(1) of FAA Order 
81 10.4C, Type Certification. This review was conducted at the direction of the Associate 
Administrator for Aviation Safety, based on a number of concerns raised by employees since the 
issuance of the type certificate (TC) through a union grievance filed October 2006 and 
whistleblower reports to the Office of Oversight and Investigations of the House Committee on 
Transportation and Infrastructure. 

The SCR Team was tasked to review and evaluate certain areas of type certification and 
continued operational safety information to determine if the type design complies with the 
requirements of part 23 of Title 14, Code of Federal Regulations (14 CFR). Specifically, the 
SCR Team— 

1. Reviewed whether the airplane was properly certificated in the areas of 
cockpit displays/screen blanking, stall speeds, aircraft trim, and flaps in 
accordance with part 23 on the date the TC was issued. 

2. Reviewed service difficulty reports (SDR) to determine whether they indicate 
that concerns raised during the certification process are manifesting themselves in 
operation. 

3. Determined whether SDR data indicate any other areas of concern in the operation 
of the Eclipse. 

The team provides this report to the Associate Administrator for Aviation Safety. 

1.2 Team Composition and Activity 
A team of personnel with experience in type certification who were not involved in the Eclipse 
500 certification was assembled to conduct the special certification review. The team was 
composed of the following personnel: 

• Associate Aircraft Certification Office (ACO) Manager, Wichita ACO, Flight Test 

• Aircraft Certification Service (AIR) Flight Program Manager 

• Manager, Office of Aviation Safety Analytical Services 

• Special Projects Team Leader, Avionics Branch, Aircraft Engineering Division 

• Manager, Transport Airplane Directorate 

• Senior Advisor, Flight Standards Service (AFS) 

• United States Air Force Senior Advisor to the Secretary for Aviation and Space, 
U.S. Department of Transportation 
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• Deputy Associate Administrator for Aviation Safety 

• Independent Certification and Safety Advisor – Team Lead 
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2.0 BA C K G R O U N D  

2.1 Team Approach 
The SCR Team began its review by understanding the charter and the intended focus of its 
review considering both the short-term nature of the task and the need to travel to several 
locations to conduct the evaluations. 

During its first meeting, the SCR Team developed a process, shown in figure 1, to effectively 
conduct its review. The team considered the airplane’s type certification basis (regulations), who 
the team would need to meet with from the FAA and from Eclipse, and how to evaluate SDRs to 
access their connection, if any, to the original certification program. 

During its review, the SCR Team held several meetings and teleconferences to review and 
discuss the data, and its findings and recommendations, and to draft its report. The SCR Team 
also met with personnel at Eclipse in Albuquerque, New Mexico, and conducted interviews, in 
person and on the telephone, with FAA and Eclipse flight test and engineering personnel, the 
FAA ACO, and a certificate management office (CMO) overseeing Eclipse 500 part 135 
operations. The team members reviewed certification documentation and reports. In addition, 
the team interviewed Eclipse personnel; FAA program management, flight test, and flight 
standardization personnel; and other personnel with direct operational experience with the 
Eclipse 500. 
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Figure 1—SCR Team Review Process 
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2.2 Description of the Eclipse 500 Airplane 
The Eclipse 500 is a low-wing, T-tail airplane powered by twin tail-mounted Pratt & Whitney 
Canada PW610F turbofan engines. It is one of the new class of part 23 airplanes, commonly 
referred to as very light jets (VLJ), with modern and highly integrated avionics systems. The 
airplane is capable of carrying up to six occupants, with a standard seating configuration 
accommodating five passengers. The design of the airplane is intended to permit single-pilot 
operation. At the time of the special certification review, approximately 235 Eclipse 500 
airplanes have been delivered to customers. 

Williams International initially applied for FAA type certification for the Eclipse 500 in 
September 2000. At that time, the certification program was under the jurisdiction of the FAA 
Chicago ACO. In July 2001, Eclipse took responsibility for the program and established 
operations in Albuquerque, New Mexico, and the FAA type certification program became the 
responsibility of the Fort Worth ACO. 

Between 2001 and 2006, Eclipse and the FAA engaged in the compliance planning and 
implementation phases of type certification of the Eclipse 500, with flight testing taking place in 
2006. The FAA issued Eclipse a Provisional TC for the Eclipse 500 on July 27, 2006. Normal 
Category TC No. A00002AC was issued on September 30, 2006, and a Production Certificate 
No. 500 was issued on April 26, 2007. 

Electronic Flight Information System (EFIS) Description 
The Eclipse 500 airplane integrated avionics system provides many required controls and 
displays, sensor data processing, and airplane subsystem monitoring and flightcrew interfaces. 
The EFIS is composed of two primary flight display (PFD) units, an multifunction display 
(MFD), an autopilot control panel (ACP), a center switch panel, and a keyboard. Refer to 
figure 2 for a picture of the flightdeck. 

The PFD information is displayed on a 10.1-inch liquid crystal display (LCD) that is connected 
to a general purpose avionics computer. There are two PFDs located directly in front of each pilot 
station. The PFD changes the information displayed based on which pilot is in command using 
the bezel buttons and knobs, keyboard keys, and buttons and controls located on the ACP. In 
normal mode, the PFD provides a traditional electronic flight instrument representation with an 
upper attitude indicator and a lower horizontal situation indicator. In composite mode, the PFD 
provides a reversionary capability showing airplane systems information that may be used in the 
event the MFD fails. 

The MFD is a 15.3-inch diagonal LCD connected to a general purpose avionics computer. In 
normal mode, the MFD provides the flight management system (FMS) function, electronic 
checklists, moving map, airplane system synoptic displays, and crew alerting system (CAS), 
including the visual and aural alerts. The MFD attitude display indicator (ADI) in the upper left 
corner is a smaller version of the top of the PFD and includes flight mode annunciation. 
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Figure 2—Eclipse 500 Instrument Panel1 

Stall Speeds 

The Eclipse 500’s stall warning system uses angle-of-attack (AOA) sensors on the airplane’s nose 
to sense stall conditions. Data from the AOA sensors and flap position are transmitted to the 
airplane’s air data computers (ADCs) for stall computation. If the computed data exceeds the 
threshold value for a stall warning condition, a stall warning will sound. If the computed threshold 
value for a stall is detected, the stick pusher will actuate with 40 pounds of nose-down force on the 
side stick. If the autopilot is engaged, it will automatically disengage. See figure 3 for a depiction 
of the Eclipse 500 flight control systems. 

Trim 
The Eclipse 500 is equipped with pitch, rudder, and roll trim systems actuated by cockpit controls. 
Pitch and roll trim are actuated by a switch on the control stick, and the rudder trim is actuated by 
a rotary knob on the center console. The mechanical components of the pitch and rudder trim 
systems include actuators powered by electrical stepper motors to move trim tabs on the control 
surfaces. The pitch trim system includes independently actuated tabs on the right and left elevators, 
while the rudder trim is provided by a tab on the lower section of the rudder. The mechanical 
components of the roll trim system include actuators that drive spring cartridges to bias the 
surface of the ailerons. See figure 3 for a depiction of the Eclipse 500 flight control systems. 

1 Provided by and used with permission from Eclipse. 
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Flaps 
The Eclipse 500’s flap system is composed of a single flap panel on each wing, each deployed by 
two electromechanical actuators. The flap panels are independently operated without a mechanical 
interconnect between the two flap panels. The flap selector switch is located on the throttle 
quadrant. Flap deployment is monitored by both Aircraft Computer Systems (AC S). In the event 
of an asymmetry of 2.5 degrees or greater between the left and right flap panels, or between the 
flap actuators on a single flap, the ACS will shut down further movement of the flaps. 

The flap position is displayed on the upper portion of the MFD. In the event of a flap position 
mismatch, an amber “FLAP FAIL” caution message will appear on the CAS. Other CAS 
messages also will appear in the event of various sensed failures. 

See figure 3 for a depiction of the Eclipse 500 flight control systems. 

 

Figure 3—Eclipse 500 Flight Control Systems2 

2 Provided by and used with permission from Eclipse. 
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3.0 RE V I E W  O F  CE R T I F I C A T I O N  BA S I S  

3.1 Airplane Certification Basis 
The certification basis for the Eclipse 500 as identified in the TC data sheet was as follows: 

Regulations 

• 14 CFR part 23 through amendment 55 

• 14 CFR part 34 through amendment 34–3 

• 14 CFR part 36 through amendment 36–24 

Special Conditions (SC) 

• 23–128–SC for Engine Fire Extinguishing System 

• 23–121–SC for Electronic Engine Control System 
• 23–1 12A–SC for High Intensity Radiated Fields (HIRF) Protection 

Equivalent Level of Safety Findings 

• ACE–02–19: 14 CFR §§ 23.777(d) and 23.781, Fuel Cutoff Control 

• ACE–05–32: 14 CFR §§ 23.1545(a) and 23.1581(d), Indicated Airspeeds 

• ACE–05–34: 14 CFR §23.181(b), Dynamic Stability 

• ACE–05–35: 14 CFR §23.1353(h), Storage Battery Design and Installation 

• ACE–05–36: 14 CFR §23.1323(c), Airspeed Indicating System 

• ACE–06–0 1: 14 CFR § 23.1 545(b) (4), Airspeed Indicator 

• ACE–06–05: 14 CFR part 23, appendix H, § H23.5, Installation of an 
Automatic Power Reserve System 

• ACE–07–04: 14 CFR § 23.1545(b)(4), Airspeed Indicator 

Exemptions Approved by the FAA Under 14 CFR § 11.27 

• None 

The Eclipse 500 did not demonstrate compliance for issuance of a TC for flight into known or 
forecast icing (at the time of type certification) and ditching. In addition, for this class of airplane, 
Function & Reliability (F&R) testing and the special condition for flight performance, flight 
characteristics, and operating limits were not applicable because of the maximum certificated 
takeoff weight of the Eclipse 500 (less than 6,000 pounds). 
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3.2 Review of Compliance Data as Related to the SCR Task 
The SCR Team reviewed the following documents to assess compliance in the four focus areas: 

• Airplane-level functional hazard assessment (FHA) 

• System safety assessments (SSA) 
• Issue papers3 

• Methods of compliance 

• Compliance reports for the applicable regulations 

• Problem reports before TC issuance 

• Compliance summary 

• Type inspection reports (TIR) 

• Problem reports post TC issuance 

• In-service difficulty reports 

Section 4.0 of this report discusses the specific requirements contained in part 23 that the 
SCR Team evaluated. 

3 An issue paper provides a means for identifying and resolving significant technical, regulatory, and administrative 
issues occurring during the certification process. 
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4.0 CO M P L I A N C E  RE V I E W  

The purpose of this section is to provide information on the evaluation of the four focus areas. To 
accomplish this task, the SCR Team interviewed the key FAA participants in the certification and 
flight test of the Eclipse 500, met with Eclipse technical personnel, and reviewed numerous 
documents related to the certification of the Eclipse 500. 

The SCR systems team reviewed the following documents: 

• Cockpit Design Compliance Report for the Eclipse 500, document No. 
EAC R02–9006, revision B, dated September, 21, 2006 

• Issue Paper SE–1, Allowable Quantitative Probabilities with Respect to § 
23.1309 Compliance 

• Issue Paper SE–2, Allowable Software Development Assurance Levels with 
§ 23.1309 Compliance 

• Issue Paper SE–5, Commercial Off-the-Shelf Databuses 

• Airplane Level Functional Hazard Assessment for the Eclipse Model 500 Airplane, 
document No. R02–5024 

• EFIS System Safety Analysis, document No. R02–5016 
• Compliance summary for the Eclipse 500 EFIS, document No. EAC R02–5014 

The SCR flight test team reviewed the following documents: 

• Pilot’s Operating Handbook and FAA-approved Airplane Flight Manual Eclipse 500, 
Eclipse Aviation Corporation, September 29, 2006 

• Flight Control System Presentation, Eclipse Aviation, Brett Rands, August 19, 2008 

• Flight Characteristics Substantiation Report, R02–8003 Rev B, Eclipse Aviation, 
September 25, 2006 

• Type Inspection Report, Eclipse Model 500, TIR 500–15 Part II; Eclipse Aviation 
Corporation, September 21, 2006; Shannon Hall 

• F&R Briefing; Eclipse Aviation, Albuquerque, NM; August 21, 2008; Jackman 

• Document No. R02–3024, Flap Failure Modes and Asymmetry Test Plan, and 
document No. R02–3025, Flap Failure Modes, Asymmetry Test Report 

• System Level Functional Hazard Assessment for the Eclipse Model 500. document 
No. R02–5032 

• Eclipse Aviation System Safety Analysis for the Eclipse Model 500 Flight Control 
System, document No. R02–3007 

• Qualification Test Report, EMS QTR 1021 
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• Master Minimum Equipment List Eclipse EA 500 

• Production Flight Test Profile and Procedures, Eclipse Aviation Corporation (Draft) 

The team review focused on the four areas to investigate whether aspects of the certification 
process were either overlooked or done improperly. The SCR Team’s main focus included but was 
not limited to cockpit displays/screen blanking, stall speeds, trim, and flaps. Other certification 
issues raised during interviews or in-service difficulty reports also were addressed in this report if 
they impacted the compliance or safety of the Eclipse 500. 

4.1 Screen Blanking 
The review of screen blanking focused on initial certification of the EFIS, post-type certification 
testing, and in-service reports. 

4.1.1 Systems Evaluation Review 
of the EFIS Certification Plan 
The SCR Team reviewed the EFIS certification plan because of changes that occurred during the 
certification process. The initial plan was for the EFIS developer/manufacturer to receive FAA 
approval of the system and software under the technical standard order authorization (TSOA) 
process. The TSOA is used to obtain 14 CFR part 21, subpart O, design and production approval 
to minimum operational performance standards (MOPS) and, if required by the TSOA, 
compliance to DO–178B for the software. 

TSOA approval by itself does not meet the requirements in §§ 23.1301 and 23.1309 and requires a 
separate approval process for installation in an airplane. Although the TSOA process may be used 
for system approval, the TSOA is not required for compliance to §§ 23.1301 and 23.1309. After it 
was determined that the EFIS TSOA would not be available at the time of type certification, 
Eclipse proposed another method of compliance. 

EFIS Compliance to the Applicable Regulations 
The Flight Deck Design Compliance Report for the Eclipse 500, document No. EAC R02–9006, 
revision B, dated September, 21, 2006, shows design compliance to the applicable regulations for 
the integrated cockpit and display systems. The SCR Team focus was primarily on §§ 23.1301 
and 23.1309, which are applicable to EFIS screen blanking. 

Issue Paper SE–1, Allowable Quantitative Probabilities with Respect to § 23.1309 Compliance 
This issue paper, used in combination with Advisory Circular (AC) 23.1309–1 C, Equipment, 
Systems, and Installations in Part 23 Airplanes, provides guidance for a quantitative probability 
determination for system and equipment installed in a multiengine turbine airplane under 6,000 
pounds. The Eclipse EFIS numerical probability for hazardous and catastrophic failure 
classifications was determined to be a class III airplane as described in AC 23.1309–1 C. Figure 
2 in the AC provides the relationship between airplane classes, probabilities, severity of failure 
conditions, and software development assurance levels. 
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Issue Paper SE–2, Allowable Software Development Assurance Levels with § 23.1309 Compliance 
This issue paper, used in combination with AC 23.1309–1C, requires that all Eclipse 500 
airplane system software be developed to class III airplane development assurance. Using this 
issue paper as a means of compliance, the EFIS software should be developed using DO–178B 
level B software guidelines. 

Issue Paper SE–5, Commercial Off-the-Shelf Data Buses 
This issue paper provides a method of compliance to use commercial-off-the-shelf data buses for 
safety-critical applications, including the EFIS data bus interfaces to other avionics systems. 

Review of EFIS Data and Compliance Reports 
Airplane-Level Functional Hazard Assessment 
The airplane FHA was performed and documented in document No. R02–5024, Airplane Level 
Functional Hazard Assessment for the Eclipse Model 500 Airplane. The failure effect 
classification of the EFIS for complete loss of function or hazardously misleading information 
was determined to be catastrophic. The failure classification for loss of function for a 
single PFD was determined to be a minor failure classification. This safety assessment provides 
fault tree analysis to demonstrate that the right and left PFDs are asynchronous and independent, 
and a failure in one system would not propagate into the second system. 

EFIS System Safety Analysis 
The SSA for the Eclipse 500 EFIS is contained in document No. R02–5016, dated May 10, 2006. 
This document provides an SSA for the two PFDs and single MFD, and includes all of the sensors 
and processing required for acquiring primary flight, direction, and engine performance 
information. The SSA is a systematic, comprehensive evaluation of the implemented EFIS, its 
architecture, and its installation, to show that relevant safety requirements are met. The SSA 
presents verification that the implemented system design satisfies both the qualitative and 
quantitative safety requirements as defined in the system FHA and as derived from the airplane-
level FHA. 

EFIS Screen Blanking Fault-Tolerant Design 
For the purpose of this report, screen blanking is defined as loss of all information on either a 
single display or multiple displays. The EFIS has three separate displays, and it is important to 
assess whether individual screen blanking occurred or whether two or all three EFIS displays 
blanked at the same time. As an example, the EFIS fault-tolerant design would classify an 
individual PFD blanking as a minor failure effect classification, and simultaneous blanking of all 
three EFIS displays as a catastrophic failure effect classification. 
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Airplane-Level Validation of Highly Integrated Avionics Systems 
Eclipse designed and built two full-scale laboratories intended to be representative of the actual 
airplane environment for its avionics integration tests. One of these laboratories was conformed 
and used for certification credit for certain avionics tests and demonstrations. During the SCR 
Team site visit, Eclipse described the overall capability of its integration laboratories and 
explained the validation and verification of the EFIS requirements in normal operation and with 
lab-induced failures to ensure proper system fault response. 

During the SCR Team interview process with certain Eclipse personnel, the following 
observations were noted: 

• The airplane-level integration of avionics systems is more complicated than the 
TSOA minimum operational performance standards (MOPS). For this reason the 
EFIS is more likely to have in-service difficulties related to installation and 
integration requirements rather than the TSOA MOPS. 

• The Eclipse 500 airplane uses a traditional federated avionics architecture designed to 
eliminate single point failures, which could cause a catastrophic failure effect. Eclipse’s 
design strategy was that software errors be mitigated by the fault-tolerant design. 

Regardless of the means of compliance proposed, software is not independently approved. 
Software is part of the avionics system, which is certified once the TC is issued. 

Method for Showing Compliance to §§ 23.1301 and 23.1309 
Successful completion of type inspection authorization (TIA) certification ground and flight tests is 
used to demonstrate compliance with various regulations, including §§ 23.1301 and 23.1309. The 
SCR Team interviewed Eclipse and FAA software specialists to obtain information on the 
software compliance to DO–178B at the time of TIA and at the time of type certification. The 
Eclipse and FAA software specialists agreed that partial compliance to DO–178B was sufficient at 
the time of TIA, provided software conformity level II requirements were met. The SCR Team 
reviewed the TIR; no EFIS discrepancies were documented. 

After successful completion of laboratory, ground, and airplane certification flight test activities, 
some of the DO–178B low-level4 verification activities had not yet been completed. For this 
reason, Eclipse proposed another method for software compliance with §§ 23.1301 and 23.1309. 

4 Software development processes produce one or more levels of software requirements. High-level requirements are 
produced directly through analysis of system requirements and system architecture. Usually, these high-level 
requirements are further developed during the software design process, thus producing one or more successive lower 
level requirements. 
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The Eclipse method of compliance included the use of partial credit for the DO–178B processes 
that had been completed. These DO–178B processes, combined with conformed laboratory 
integration test results, system architecture mitigations of the EFIS, SSA, and substantive ground 
and flight test activities, demonstrated compliance with §§ 23.1301 and 23.1309. The use of full-
scale integration tests and demonstrations was intended to ensure the EFIS high-level and low-
level requirements were correct and complete. The proposed method of compliance was not 
documented in an issue paper or policy memorandum, and therefore did not go through normal 
internal coordination. 

The compliance summary for the Eclipse 500 EFIS, document No. EAC R02–5014, 
dated September 22, 2006, documents the EFIS compliance with §§ 23.1301 and 
23.1309. 

The SCR Team reviewed the Eclipse proposed means of compliance for the EFIS as documented in 
this section of the report and, based on the following review, found it to be acceptable to show 
compliance with 23.1301 and 23.1309. 

EFIS Single Screen Blanking Occurrences Pre-Type Certification 
A software coding error in the attitude and heading reference system (AHRS) and a requirements 
error in the ADC could, under certain conditions, disrupt communications between these two 
systems. A left or right PFD display reset of approximately 15 seconds may occur. There may be 
a series of resets before the PFD stabilizes. This failure condition, requiring flightcrew action, was 
detailed in section 3 of the Airplane Flight Manual (AFM), document No. 06 –100106, dated 
September 29, 2006. This AFM procedure provided information to the pilot to maintain proper 
and safe operation of the airplane. 

This discrepancy was corrected by the latest software revision, and Service Bulletin 
(SB) 500–34–003 was issued January 18, 2007 to retrofit in-service airplanes. The 
AFM procedure to address the discrepancy is no longer required. 

Post-Type Certification EFIS Certification Activities 
Although not required for compliance to §§ 23.1301 and 23.1309 for type certification, Eclipse 
agreed to obtain TSOA approval for the EFIS and retrofit legacy Eclipse 500 airplanes post-type 
certification. The TSOA/DO–178B design approval allows a standard process for future EFIS 
software revisions and demonstrates that the TSOA meets industry and FAA MOPS. 

The agreement was formally documented in meeting minutes between the FAA and Eclipse and 
letters stating that all Eclipse 500 airplanes would remain under the control of Eclipse until the 
EFIS TSOA was approved. 

The EFIS received TSOA approval in March 2007, following completion of the low-level 
verification activities. These low-level verification activities revealed no major concerns related to 
the EFIS design and operation. 
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SCR Team Finding No. 1 
The SCR Team found that the means of compliance proposed for the Eclipse 500 EFIS 
was acceptable. 

The SCR Team found that the data presented to the ACO was adequate for showing 
compliance with §§ 23.1301 and 23.1309 for the EFIS at the time of type certification. 

The SCR Team found that because of time constraints, commonly used FAA internal 
communication processes (for example, issue papers or policy memorandums to provide 
guidance to the FAA project team) were not used to document the means of compliance. 
This led to differences of opinion within the certification team of whether the proposed 
guidance was suitable. 

SCR Team Finding No. 2 

The SCR Team did not discover any instances of simultaneous screen blanking affecting 
multiple screens during the certification program or after type certification. The SCR 
Team found that screen blanking was limited to blanking of a single screen, which is 
addressed by AFM procedures. 

4.1.2 Flight Test Evaluation 
The flight test team members reviewed certification documentation and reports, and interviewed 
Eclipse personnel and FAA program management, flight test, and Aircraft Evaluation Group 
(AEG) personnel to generate this report. 

4.2 Stall Speeds 
4.2.1 Systems Evaluation 
The stall speed issues related to stall warning are considered to be operational issues and were 
reviewed under the flight test evaluation. The SCR Team reviewed available documentation, 
and determined stalls and the stall prevention system complied with the applicable regulations. 

4.2.2 Flight Test Evaluation 
The Flight Characteristics Substantiation Report provides details on 120 stalls in all 
configurations to demonstrate compliance with applicable part 23 requirements. Stick pusher 
induced stalls were flown to substantiate compliance. The test report identified one stall at high 
altitude that failed to meet warning criteria, but this stall was flown at a slower than specified 
entry rate and it was determined that this did not constitute a failure. Another anomaly noted was 
that high altitude stalls with maximum thrust tended to produce engine surges; however, the 
engine was reported to recover immediately and showed no sign of damage in post-flight 
inspection. 
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Wings Level, Turning Flight, and Accelerated Turning Stalls (§§ 23.201, 23.203, and 23.691) 
For wings level stalls, it must be possible to produce and correct roll and yaw by unreversed use of 
the appropriate controls up to pusher activation. During entry into and recovery from the stall, it 
must be possible to prevent more than 15 degrees of roll or yaw. Turning flight and accelerated 
turning stalls were satisfactorily demonstrated in all appropriate weight, center of gravity (cg), 
landing gear, flap, and engine thrust configurations. It was shown that after the airplane stalled, it 
was possible to regain wings level flight by normal use of the flight controls without increasing 
power and without exceeding the regulatory requirements. All stalls were defined by a 40-pound 
stick pusher activation that provided a nose-down pitching motion of the airplane. 

Stall Warning Margins (§ 23.207(a), (b), (c), and (e)) 
Stall warning margins were satisfactorily demonstrated in flight concurrent with stall 
characteristics testing in all appropriate weight, cg, landing gear, flap, and engine thrust 
configurations. Stall warning is provided by a CAS audible warning that provides a clearly 
distinguishable indication of an impending stall. Stall warning began at a speed not less than 5 
knots before stick pusher activation and continued until the stick pusher activated during flight 
tests with stall entry rates of 1 knot per second. During all accelerated turning stalls, the audible 
stall warning began sufficiently in advance of the pusher activation to allow the pilot to recover 
before the pusher activated. 

Nuisance Stall Warnings (§ 23.207(d)) 
When following the procedures provided by § 23.1585, it was determined during TIA testing that the 
stall warning did not normally activate during (1) a takeoff with all engines operating, (2) a takeoff 
with one engine inoperative, or (3) an approach to landing. Review of the type inspection data did, 
however, reveal that on one all-engine takeoff a momentary stall warning did occur. That warning 
was attributed to the fact that the pilot pitched the airplane up to approximately 20 degrees. A 
momentary warning also was noted on a single-engine takeoff where some light turbulence 
possibly was encountered. These momentary events were not considered to be a problem and 
likely represented an actual stall warning event activated by g-loading. No nuisance stall warnings 
were recorded during landing approach TIA testing. 

Potential Source of Problems 
Problems reported with the stalls may be related to the activation of the CAS audible stall 
warning during approaches for landing. These reports stemmed from the Flight Standardization 
Board (FSB) evaluations occurring from September 2006 through December 2006. In November 
2006, the ACO dispatched the FAA Certification Program Chief Test Pilot to verify updated 
software functionality in support of the FSB. During his test flight, the stall warning problem was 
identified and reported on November 6, 2006. It was determined at that time that the approach 
speeds published in the AFM were too low. This resulted in the FSB pilots flying at speeds too 
close to the stall, particularly during abnormal approach conditions, and getting stall warning 
system activation. Eclipse validated the problem in December 2006 and changed 
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the approach speeds in the AFM. As a result, the stall warnings during approach essentially 
ceased. Resolution of this problem occurred before any airplanes left the control of Eclipse. 

SCR Team Finding No. 3 

The SCR Team found that the stall warning system was properly certified but the 
published approach speeds in abnormal flap landing configurations were incorrectly 
documented in the AFM at the time of initial type certification. 

4.3 Trim 

4.3.1 Systems Evaluation 

The SCR Team reviewed the SSA, system description, and discrepancy reports and determined 
that the aircraft presented for certification complied with the applicable regulations at the time of 
type certification. The SCR Team reviewed all available SDRs. The trim-related SDRs are 
addressed in section 5.3.3 of this report. The SCR Team also learned of undocumented reports of 
in-service trim failures. The SCR Team was not able to undertake an in-depth review of those 
reports because of the lack of detail. Eclipse acknowledged that it was having problems with 
reliability of trim system components. 

4.3.2 Flight Test Evaluation 

Issues relating to trim did not occur on any airplane during the type certification flight tests, as 
fully conformed airplanes were used as required for official TIA testing. However, issues 
relating to trim occurred during FSB flight evaluation using an airplane that was not in 
conformity with the type design5. FAA certification and Eclipse engineering personnel 
acknowledged that little if any communication existed between the F SB/Eclipse training 
department and the FAA ACO/Eclipse engineering. 

Available Data 
The Flight Characteristics Substantiation Report documents the details of the trim conditions 
flown during certification testing. 

Lateral and Directional Trim (§ 23.161(b)) 
It was demonstrated that the airplane could maintain lateral and directional trim in flight with the 
landing gear and flaps retracted up to a speed of at least VM O . 

5 As understood through SCR Team discussions with Eclipse and FAA personnel. Details of the FSB evaluations are 
contained in appendix B to this report. 
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Longitudinal Trim (§ 23.161(c)) 
Longitudinal trim characteristics were found to be acceptable and meet the regulatory 
requirements for hands-off longitudinal trim with both engines operating for all weight and cg 
combinations for takeoff, climb, cruise, descent, and approach and landing configurations for all 
speeds up to VMO/MMO. The trim system, however, would not produce hands-off elevator trim 
down to the desired 1.3 VS  speed at a forward, regardless of loading in a landing configuration. 
The minimum trim speed for the forward cg, regardless of weight condition in the approach 
configuration, was determined to be 1.36 VS . That speed was therefore determined to be the 
minimum approach speed (VR E F ) .  

Single-Engine Longitudinal, Directional, and Lateral Trim (§ 23.161(d)) 
Longitudinal, directional, and lateral trim were found to be acceptable in the critical engine 
inoperative condition with zero lateral, directional, and longitudinal force inputs by the pilot. 

Pitch Trim Failure (§23.672(d)) 
Flight demonstrations were conducted at the critical weight/cg combinations to show that if the 
pitch trim fails (or jams) at high speed, the trim and stability characteristics were not impaired 
below a level to permit continued safe flight and landing. Both single and dual pitch trim failures 
were satisfactorily tested. An Emergency AFM Pitch Trim Fail Procedure is provided for this 
failure. 

Pitch, Roll, and Yaw Trim Runaways (§ 23.672(d)) 
Flight demonstrations were conducted at the critical weight/cg combinations to show that the 
airplane is safely controllable and that the pilot can perform all maneuvers and operations 
necessary to affect a safe landing following any probable powered trim runaway that reasonably 
might be expected in service, allowing for appropriate time delay after pilot recognition of the 
runaway. An Emergency Trim Uncommanded AFM Procedure is provided for this failure. 

Potential Source of Trim Problems 
During the Phase I FSB evaluation program, the Production 2 flight test airplane was used for 
flight evaluations on September 28 and 29, 2006. During the Phase I FSB flights, the 
Production 2 airplane exhibited both elevator trim and aileron trim issues. At high speeds the 
airplane required 98- to 100-percent full nose-down elevator trim, and essentially 100-percent 
right aileron trim to hold the wings level. Production 2 was one of two test airplanes that 
Eclipse engineering stated to the FAA was not in conformity and had not completed a 
production flight test evaluation. As a result, both of those airplanes were removed from the 
initial FSB evaluations. 

In the subsequent 2 to 3 months, the Production 2 airplane went through an extensive 
troubleshooting process to resolve the trim problems, including a wing change to correct an 
apparent incidence problem. The same airplane after rework was used in the Phase III 
FSB review and did not exhibit any reported trim issues. 
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A review of the SDRs revealed a large number of aileron/roll trim problems, several pitch trim 
problems, and a single rudder trim event. 

Undocumented in-service reports of pitch and rudder trim difficulties indicated problems could 
be related to either reliability or functionality. Eclipse reports that these are reliability problems 
with trim actuators, but Eclipse did not provide evidence of a rigorous root cause analysis to 
determine the underlying origin of the reported trim problems. Eclipse is in the process of 
replacing the actuators to improve performance and reliability. 

Several of the aileron/roll trim issues seem to be related to excess friction and aileron rigging. The 
SCR Team notes that the roll axis does not use trim tabs, but uses a bungee system that only has the 
capability of trimming out approximately 5 pounds of mistrim. With a limited trim capability in 
roll, the airplane will be highly susceptible to any misrigging or production quality issues that 
could cause roll asymmetry. Roll trim issues have been resolved on some airplanes by installing 
Gurney6 tabs on the wing flap. The roll trim problem was attributed to a production tolerance 
stack up between wing build and aileron build. This appears to be a production problem that 
would be revealed during production flight test and resolved before a standard airworthiness 
certificate is issued for an airplane.7 

SCR Team Finding No. 4 

The SCR Team determined that at the time of certification on conforming flight test 
articles there were no trim issues. 

In-service reports indicate problems with reliability and, potentially, functionality of the 
pitch and rudder trim control systems. 

4.4 Flaps 

4.4.1 Systems Evaluation 

Document No. R02–3024, Flap Failure Modes and Asymmetry Test Plan, and 
document No. R02–3025, Flap Failure Modes, Asymmetry Test Report, demonstrate compliance 
with § 23.701, Flap interconnection, through the incorporation of actuator position monitoring and 
software control of position. The testing established the asymmetric limits that could be seen on a 
loaded flap, assuming a structurally failed single actuator. 

Flight test compliance is reported in the Flight Characteristics Substantiation Report. Flight 
testing was performed to validate safe flight characteristics under the worst case asymmetry 
(as defined in R02–3025). 

Document No. R02–5032, System Level Functional Hazard Assessment for the 
Eclipse Model 500, and document No. R02–3 007, Eclipse Aviation System Safety Analysis 
for the Eclipse Model 500 Flight Control System, provide the failure probability in support of the 
electrical design. 

6 The Gurney tab is an L-shaped piece of metal bonded to the bottom of the wing on one side to even out trim. The use 
of a Gurney tab is now part of the Eclipse 500 type design. 
7 See recommendation No. 3 in section 8.0 of this report. 
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Qualification testing is documented in EMS QTR 1021, Qualification Test Report, which 
established endurance and strength limits for the actuators. 

4.4.2 Flight Test Evaluation 

General (§ 23.699) 
This paragraph was not specifically called out in the TIA; however, this requirement with regard to 
controls is a natural fallout from the other tests specified. Flight test personnel indicated 
compliance with these requirements during the review. 

Wing Flap Controls (§ 23.697) 
Throughout the flight test type certification program, the rate of movement of the flaps in 
response to the operation of the pilot’s control or automatic device gave satisfactory flight and 
performance characteristics under steady or changing conditions of airspeed, engine power, 
and attitude. This also was demonstrated during compliance with the appropriate paragraphs of 
§§ 23.143 and 23.145. 

Flap Failure (§ 23.672) 
It was satisfactorily demonstrated by flight test that if the wing flaps fail in any position not 
considered extremely improbable, that the airplane is safely controllable at any speed or altitude 
within the approved operating envelope and the flight characteristics are not impaired below a 
level needed to permit continued safe flight and landing. An AFM Emergency Procedure is 
provided for Landing with Flap Malfunction. 

Flap Interconnection (§ 23.701) 
It was satisfactorily demonstrated by flight test that the airplane has safe flight characteristics 
with the flap surfaces at the maximum possible asymmetric angle as limited by the automatic 
shutdown system. An AFM Emergency Procedure is provided for landing with a “FLAP 
FAIL” message posted. 

Potential Source of Problems 
There were numerous “FLAP FAIL” CAS messages after engine start during both the F&R testing 
and the FSB evaluations. On one occasion during the FSB evaluations, it was reported that the flaps 
stopped between the “UP” and “TAKEOFF” positions, but little additional data on this occurrence 
was available. Eclipse investigated the “FLAP FAIL” problem and determined that the “FLAP 
FAIL” messages after engine start were caused by a software problem, which was corrected. The 
stoppage of the flaps between “UP” and “TAKEOFF” was explained as a software coding 
problem. Eclipse added procedures to the AFM to deal with both problems. Eclipse also issued 
software revisions intended to address both problems. Only one “FLAP FAIL” occurrence has 
been reported in service through the SDR system. It also should be noted that a stoppage of the 
flaps because of a miscompare is a safety design to 
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prevent a split flap condition. Should this condition be encountered in flight, a safe landing can be 
made at any flap setting using the AFM Emergency Procedure. 

SCR Team Finding No. 5 

The SCR Team determined that the flap system was properly certified at the time of type 
certification and there were no type certification issues. The SCR Team found that most 
flap-related events were caused by system requirements errors that were mitigated for 
certification by AFM procedures and eventually resolved by software updates. 
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5.0 RE V I E W  O F  RE P O R T E D  IN C I D E N T S /EV E N T S  

5.1 General 

Under 14 CFR, certificated air carriers are required to submit SDRs detailing the occurrence or 
detection of a variety of described failures, malfunctions, or defects (for example, engine fires 
during flight, loss of brake actuating force, or structural defects requiring major repair). An air 
carrier also is required to report any other failure, malfunction, or defect that, in its opinion, has 
endangered or may endanger the safe operation of its aircraft. Persons other than air carriers, such 
as certificated repair stations, air taxi operators, and members of the general public, may, but are 
not required to, submit similar information in malfunction or defect (M or D) reports. 
Additionally, FAA inspectors discovering conditions potentially adversely affecting safety of 
flight must initiate the appropriate report. 

Data from SDRs and M or D reports are analyzed by the AFS, which issues a daily summary of 
SDR information submitted and maintains a database of past service difficulty information. This 
information is available to assist in correction of conditions adversely affecting continued 
airworthiness of aeronautical products. 

5.2 SDR Review 
The SCR Team reviewed all SDRs for the Eclipse 500 with two objectives in mind: (1) to 
determine if the data in any way highlights possible shortcomings of the certification approach or 
means of compliance demonstration, and (2) to assess those events related to the four focus areas. 
SDR data is not without limitations. Eclipse has established protocols for reviewing SDRs and 
provided an assessment to the FAA ACO. SDRs represent past events and the descriptions are 
limited. Specific details are not consistently reported. 

A total of 85 SDRs pertaining to the Eclipse 500 were identified and reviewed by the SCR Team. 
The SDRs selected for review involved 28 different airplanes. Of these airplanes, all but one was 
operated by DayJet; the other was operated by North American Jet. These SDRs, extracted on June 
14, 2008, include reports submitted between July 29, 2007, and May 13, 2008. After the SCR 
Team study began, an additional 11 reports were received in the SDR system. A review of these 
SDRs did not identify any additional information relevant to the four focus areas. Nevertheless, 
they are included in the SDR data summary in appendix D to this report. 

The SDR data was classified into general categories to help identify trends and records pertinent to 
the SCR Team’s four focus areas. The 85 events were classified into 21 categories, which are 
shown in figure 4. Of these categories, the highest number of reports (13 reports) involved 
“airspeed disagree” messages displayed on the PFD, with the next highest report count 
(11 reports) related to the airplane’s trim systems. It should be noted that these categories should 
not be considered definitive because some of the categories are interrelated. For example, an 
aileron rigging issue could manifest itself as a trim issue or vice versa. 
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Figure 4—Eclipse 500 SDR Classification 

The SCR Team relied on the SDR assessment conducted by the ACO for additional details related 
to SDRs involving component failures and follow-on activities. The SCR Team reviewed the SDR 
data with the ACO and Eclipse. However, because of time constraints, the SCR Team was not able 
to discuss these issues with the component manufacturers and airplane operators. 

The vast majority of the SDRs were reported by DayJet, which is currently operating a fleet of 
28 Eclipse 500 airplanes. These airplanes have accumulated significant flight hours relative to 
the remainder of the Eclipse 500s. The SDRs may be considered a representative sample of 
fleet-wide service difficulties. 

5.3 SDR Review Results 

5.3.1 EFIS Screen Blanking Events 
The SDR data contained two reports characterized as blanking events. However, complete loss of 
the display was not indicated in either report. One event involved smoke from the MFD, 
followed by dimming of the display. The second event involved pixelation of the PFD on final 
approach. In both cases, the displays were replaced to correct the problem. 

Subsequent follow-up by the ACO and Eclipse determined that the event involving smoke from the 
MFD was caused by the failure of a capacitor in the power supply. The capacitor was returned to 
the original equipment manufacturer (OEM) for a failure analysis. The OEM concluded that the 
incident was caused by a random component failure. 
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In the event involving pixelation, the unit was returned to the OEM for analysis. The OEM was not 
able to duplicate the malfunction. 

5.3.2 Stall Events 

The SDR data contained two stall warning events on climb-out that occurred low to the ground. 
One event was addressed by tightening the connector for the center switch panel and the other by 
replacing the left and right pitot probes. In the second stall event, the corrective action indicated 
the cause was a faulty primary pitot/AOA probe. These events were not related to the stall issues 
encountered during the TC program. 

5.3.3 Trim Events 

A review of the SDRs revealed a large number of aileron/roll trim problems, several pitch trim 
problems, and a single rudder trim event. Several of the aileron/roll trim issues were related to 
excess friction and aileron rigging; the root cause of the pitch/rudder trim issues has not been 
established, but they seem to be related to the reliability of the actuators. 

The SCR Team did not discover any trim issues on the conforming airplanes used for the 
certification flight test program. Some trim issues were documented during the Phase I FSB 
flight test program on a nonconforming airplane. Section 4.3.2 and appendix B to this report 
contain additional details regarding these issues. 

5.3.4 Flap Events 

The SDRs contained two reported flap events. One was resolved by replacing the flap actuator, 
and the other event was determined not to be flap-related. 
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6.0 OT H E R  AR E A S  O F  CO N C E R N  

6.1 SDR Data Evaluation 

During its review of the certification of the Eclipse and the SDR data, the SCR Team identified 
several areas of concern other than the four focus areas identified in the charter. The team 
believes these areas should be evaluated further. 

6.1.1 Airspeed Disagree 

The largest reported category in the SDR data was airspeed disagree (13 airspeed disagree events 
were reported). Airspeed disagree events were not experienced during certification flight testing. 
During initial certification, the airplane was predominately flown in a dry climate and in visual 
meteorological conditions. Subsequent in-service experience identified water contamination issues 
with the pitot static system as a source of airspeed disagree issues. The FAA and Eclipse have 
implemented some mitigations and are continuing to address this issue. 

TC Probe 
The design of the pitot probe did not meet the requirements of § 23.1323(c), and Eclipse 
requested an equivalent level of safety determination by the FAA. The FAA prepared an issue 
paper and determined that the Eclipse 500 did meet the criteria for issuance of an equivalent 
level of safety; however, in-service experience indicated that the pitot static system did not 
provide the equivalent level of safety expected. 

After type certification a large number of airspeed disagree events were reported. Investigation 
into the events revealed that during descent, the probe would freeze (total pressure side of the 
probe) and as the airplane moved into warmer temperatures, the problem abated. Eclipse 
determined that moisture contamination was occurring in the total pressure side of the probe. 
Because the probe did not have a drain, accumulated water was not burned off by heat. 

The FAA issued an airworthiness directive (AD) to resolve the problem. The new probe (AD 
probe) incorporated a water drain hole and the redesign of total pressure plumbing. All TC 
probes have been removed from all airplanes. 

FIKI Probe 
Because it was determined that the AD probe did not have sufficiently uniform heat distribution, 
Eclipse developed a new probe that maintained the same aerodynamic design but distributed the 
heat more consistently. The flight into known icing (FIKI) probe was incorporated into production 
before Eclipse received FIKI approval. However, during the FIKI program, Eclipse started 
experiencing airspeed disagrees, and the subsequent investigation determined that the AOA side 
of the probe had no provision for draining and was freezing. The FAA and Eclipse are aware of 
these events and are currently developing corrective action. 
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6.1.2 Brakes 
The SDR data set contained eight reports related to brakes. One additional SDR was received 
subsequent to the analysis to bring the total to nine reports. Subsequent follow-up by the ACO 
and Eclipse concluded that, because the system is unpowered, it is very sensitive to poor brake 
bleeding. Eclipse has detailed procedures in the airplane maintenance manual that, when properly 
followed, eliminate this condition. Eclipse is in the process of detailing a pedal design change to 
address some ergonomic issues raised by pilots. 

6.1.3 Tires 
The SDR data set contained six reports of tire failures upon landing. Three additional SDRs were 
received subsequent to the analysis to bring the total to nine reports. Many factors can contribute 
to the failures of the tires, including airplane speed at touchdown and improper brake application. 
Influencing these factors is the fact that the Eclipse 500 does not have an anti-skid system, speed 
brakes, or a lift dump system. Although these appear to be operational issues, Eclipse addressed 
these issues through pilot training, and is planning additional changes, including a more robust 
tire and ergonomic brake pedal changes that will help address high braking forces. 

6.1.4 Leaking Engine Fire Suppression Bottles 
The SDRs contained four reports of leaking fire bottles. A subsequent meeting with a CMO 
overseeing Eclipse 500 part 135 operations revealed that there have been additional fire 
suppression bottle failures not reported through the SDR system. The leaking bottles have caused 
corrosion damage, and extensive maintenance is required to clear the leak contamination. 
Subsequent follow-up by the ACO and Eclipse identified evidence of corrosion internal to the fire 
extinguisher cartridge. It was determined to be caused by contamination of the fire extinguishing 
agent. Improved quality control of handling of the agent is being implemented at the OEM. 
Changes to the cartridge to incorporate additional corrosion protection are under review. 

6.1.5 Autopilot 
The SDR data set contained two reports related to autopilot. A subsequent meeting with a CMO 
overseeing Eclipse 500 part 135 operations revealed a significant number of servo failures not 
reported through the SDR system. New troubleshooting procedures and software upgrades are 
pending for the yaw servos. REDACT 

In addition, information obtained from the Aviation Safety Hotline revealed that the autopilot 
system is sensitive to turbulence (even in light conditions) and quite often will disengage and will 
not easily reengage. Considering that the airplane is certified for single-pilot operations and 
normally operates in reduced vertical separation minimum airspace, autopilot failures will impact 
pilot workload in single-pilot operations. This information was made available to the SCR Team 
near the end of its evaluation process and requires additional study. 
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6.2 Other Information That Arose During the Special Certification Review 

6.2.1 Single-Pilot Instrument Flight Rules (IFR) Evaluation 

Some concern was raised during interviews conducted by SCR Team members regarding the early 
approval of the Eclipse 500 for single-pilot IFR operations. Although not included in the SCR 
Team charter, the SCR Team did review the crew workload evaluation process to the extent 
possible. To address single-pilot approval, Eclipse conducted a flightcrew workload evaluation 
September 19 through 29, 2006. The evaluation was conducted by Eclipse using FAA subject 
pilots. FAA human factors personnel also participated in the evaluation flights. Eclipse found that 
the workload for single-pilot operation is acceptable, provided the autopilot is operational, a 
headset mounted microphone is used, the transponder Ident button on the control stick is 
operational, and a Quick Reference Handbook (QRH) is available to the pilot to handle abnormal 
and emergency situations. 
The FAA accepted the results of the crew workload evaluation and certified the airplane for 
single-pilot IFR operations. 

6.2.2 Project Management Understaffed 

Flight Test Personnel at A CO 

The flight test element of the FAA’s certification program was staffed by only one flight test pilot 
by the responsible ACO. There were no flight test engineers initially assigned to the program. One 
flight test engineer from another ACO was subsequently temporarily assigned to supplement the 
flight test program, but only after flight testing had commenced. This resulted in a very high 
workload for the pilot, with little support. Eventually, another flight test pilot was designated to be 
the primary flight test pilot. While this did not prevent proper evaluation of flight test elements of 
certification, it contributed to the improper selection of approach speeds and hampered AFM 
development. 

SCR Team Finding No. 6 
The FAA flight test function of the certification program was not staffed with an 
appropriate mix of flight test engineers and pilots. The lack of a full-time flight test 
engineering focal point for the program was detrimental to ensuring efficient 
documentation of issues, coordination, and follow up. This also led to excessive reliance on 
Eclipse personnel for management of the FAA flight test program. 
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Communications and Coordination 
From discussions with both Eclipse and FAA personnel and review of available data, it was 
apparent that cross-organizational communications and coordination were inadequate. AEG 
personnel stated that they did not provide feedback to the ACO, and vice versa. In addition, 
Eclipse Flight Test indicated they did not coordinate with the Eclipse Training organization. These 
apparent lapses in coordination resulted in information not being shared that could have revealed 
problem areas and given direction in early resolution of problems. (Examples can be found in the 
FSB evaluations in appendix B to this report.) Compounding the problem were the 
miscommunications between and among organizations, which appeared to promote a perception 
by some team members of inadequate certification compliance findings. 

SCR Team Finding No. 7 

Communication between departments in Eclipse and within the FAA was not effective 
and appeared to promote the perception by some team members of inadequate 
certification compliance findings. 

Function & Reliability Testing 
Under § 21.35(b)(2), F&R testing is not a requirement for airplanes with a maximum certificated 
weight of 6,000 pounds or less. Historically, the level of complexity of an airplane has been 
proportionate to its weight. Because of its gross weight of less than 6,000 pounds, F&R testing 
was not required for the Eclipse 500. Nevertheless, Eclipse volunteered to do a 200-hour F&R 
test program, with 100 hours to be completed before type certification and 100 hours post-type 
certification. The pre-type certification F&R testing was completed September 29, 2006, the day 
before the TC was issued. 

Although the company voluntarily conducted F&R testing and took limited certification credit 
for those tests, there was no specific pass/fail criteria defined, because it was not viewed by the 
FAA team as a requirement. Eclipse provided AFM procedures to address anomalies 
encountered during F&R testing before TC issuance. 

SCR Team Finding No. 8 

An F&R program was not required for the Eclipse 500. Eclipse voluntarily conducted 
F&R testing, but there were no criteria for determining successful completion of F&R. 
Nevertheless, the results of F&R testing were used to establish compliance with §§ 
23.1301 and 23.1309 in some areas. 

The newly designed VLJs have modern and integrated complex avionics. The traditional 
approach of defining certification requirements for part 23 airplanes based solely on 
maximum certificated weight is no longer valid. 
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7.0 F I N D I N G S  

For ease of reference, the SCR Team findings are presented below. 

Finding No. 1 

The SCR Team found that the means of compliance proposed for the Eclipse 500 EFIS 
was acceptable. 

The SCR Team found that the data presented to the ACO was adequate for showing 
compliance with §§ 23.1301 and 23.1309 for the EFIS at the time of type certification. 

The SCR Team found that because of time constraints, commonly used FAA internal 
communication processes (for example, issue papers or policy memorandums to provide 
guidance to the FAA project team) were not used to document the means of compliance. 
This led to differences of opinion within the certification team of whether the proposed 
guidance was suitable. 

Finding No. 2 

The SCR Team did not discover any instances of simultaneous screen blanking affecting 
multiple screens during the certification program or after type certification. The SCR 
Team found that screen blanking was limited to blanking of a single screen, which is 
addressed by AFM procedures. 

Finding No. 3 

The SCR Team found that the stall warning system was properly certified but the 
published approach speeds in abnormal flap landing configurations were incorrectly 
documented in the AFM at the time of initial type certification. 

Finding No. 4 

The SCR Team determined that at the time of certification on conforming flight test 
articles there were no trim issues. 

In-service reports indicate problems with reliability and, potentially, functionality of the 
trim control system. 

Finding No. 5 
The SCR Team determined that the flap system was properly certified at the time of type 
certification and there were no type certification issues. The SCR Team found that most 
flap-related events were caused by system requirements errors that were mitigated for 
certification by AFM procedures and eventually resolved by software updates. 
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Finding No. 6 

The FAA flight test function of the certification program was not staffed with an 
appropriate mix of flight test engineers and pilots. The lack of a full-time flight test 
engineering focal point for the program was detrimental to ensuring efficient 
documentation of issues, coordination, and follow up. This also led to excessive reliance 
on Eclipse personnel for management of the FAA flight test program. 

Finding No. 7 

Communication between departments in Eclipse and within the FAA was not effective 
and appeared to promote the perception by some team members of inadequate 
certification compliance findings. 

Finding No. 8 

An F&R program was not required for the Eclipse 500. Eclipse voluntarily conducted 
F&R testing, but there were no criteria for determining successful completion of F&R. 
Nevertheless, the results of F&R testing were used to establish compliance with §§ 
23.1301 and 23.1309 in some areas. 

The newly designed VLJs have modern and integrated complex avionics. The traditional 
approach of defining certification requirements for part 23 airplanes based solely on 
maximum certificated weight is no longer valid. 
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8.0 RE C O M M E N D A T I O N S  

Based on its review, the SCR Team’s recommendations are presented below. 

Recommendation No. 1 

The FAA should develop guidance for demonstrating compliance to regulatory 
requirements based on a combination of software and system development processes. 

Recommendation No. 2 
The FAA should revise AC 23.1309–1C, Equipment, Systems, and Installations in 
Part 23 Airplanes, to address the emergence of turbine engine airplanes weighing 
6,000 pounds or less maximum certificated weight. 

Recommendation No. 3 
The FAA and Eclipse should conduct a root cause analysis of the operational trim and 
mistrim issues being reported in the field. 

Recommendation No. 4 
The FAA and Eclipse should conduct a root cause analysis of the trim actuator failures 
documented through the SDR system and other in-service reports. 

Recommendation No. 5 
All cognizant FAA offices (ACO, MIDO, AEG, and CMO) should work together to 
establish appropriate corrective action for fire suppression bottle failure issues 
documented through the SDR system and other in-service reports. 

Recommendation No. 6 
The FAA should reevaluate the criteria for applicability of F&R testing. 
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A P P E N D I X  A  ~  A C R O N Y M S  

14 CFR 
AC 
ACO 
ACP 
ACS 
AD 
ADC 
ADI 
AEG 
AFM 
AFS 
AHRS 
AIR 
AOA 
CAS 
CMO 
EFIS 
F&R 
FAA 
FHA 
FIKI 
FMS 
FSB 
JSAC 
LCD 
MFD 
MOPS 
OEM 
PFD 
QRH 
SB 

Title 14, Code of Federal Regulations 

advisory circular 

aircraft certification office 

autopilot control panel 

aircraft computer systems 

airworthiness directive air 

data computer 

altitude display indicator 

Aircraft Evaluation Group 

airplane flight manual 

Flight Standards Service 

attitude and heading reference system 

Aircraft Certification Service angle of 

attack 
crew alerting system 

certificate management office 

electronic flight information system 

function and reliability Federal 

Aviation Administration functional 

hazard assessment flight into known 

icing flight management system 

Flight Standardization Board 
Joint Aircraft System/Component Code 

liquid crystal display 
multifunction display 

minimum operational performance standard 

original equipment manufacturer primary 

flight display quick reference handbook 

service bulletin 
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SCR 
SDR 
SSA 
TC 
TIA 
TIR 
TSOA 
VLJ 

special certification review 

service difficulty report 

system safety assessment 

type certificate 

type inspection authorization 
type inspection report 
technical standard order authorization 

very light jet 
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REDACT  



REDACT 



REDACT 





REDACT



REDACT  



A P P E N D I X  D  — S D R S U M M A R Y  O F  R A W  D A T A  

This section provides a table containing the raw data for the Eclipse 500 SDRs. 
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