Non-approved EFIS Installations in GA Aircraft


Introduction

Developments in electronic technology have allowed compact yet high functional display units to be introduced into the aircraft instrument panel.  These units are non-approved by FAA engineer.  Initially developed for the experimental aircraft market this equipment is being installed in certified aircraft.  Initial policy, developed jointly by AFS & ACE, did not fully address the issue of these units in aircraft were they were providing a non-primary function.

The purpose of this document is twofold.  Technical discussion and focus will outline the issues to be addressed by future FAA policy for these electronic units.  Additionally discussion on the most efficient and practical means to deliver this policy to internal and external shareholders.

Scope

This document addresses the following manufacturers and model.

	Manufacturer
	Models

	Dynon Avionics

19825 141 Pl. NE

Woodinville, WA 98072

<http://www.dynonavionics.com/>
	EFIS-D100

EFIS-D10A

Flight DEK-D180

EMS-D120

EMS-D10

	Blue Mountain Avionics

5035 Highway 64
Copperhill, TN 37317

<http://www.bluemountainavionics.com/>
	EFIS/Lite Plus G4

EFIS/Lite G4

EFIS/Sport G4

EFIS/One G4

	PC Flight Systems

http://www.pcflightsystems.com/products.html
	EGYRO-2

EGYRO-CG-PLUS


This document will address policy for installation of this equipment in light airplanes and rotorcraft (part 23 & 27) including predecessor regulations.

Reference

1. FAA Memorandum, Dated December 16, 2005, from AFS-300, Installation of non-approved Primary Flight Displays (PFD)
2. 14 CFR part, 21, 23, 25, 27, 29, 91, 135

3. CAR 3

4. FAA Order 8300.10 CHG 18, Figure 1-3, Major Alterations Job Aid
Definitions

Primary:  Those flight instruments or information required by either an operational or airworthiness Federal Regulation.

Secondary:  Those flight instruments or information not required by either an operational or airworthiness Federal Regulation

EFIS (Electronic Flight Information System):  An electronic system that displays primary flight information.

EDIS (Electronic Display Instrument System):  An electronic Instrument that displays non-primary or secondary information.  This information may be related to flight, engine, or situational awareness.

Product:  Any aircraft, engine or propeller that has a Type Certificate Data Sheet or Aircraft, Engine or Propeller Specification

Historical Review

Historically the FAA has told manufacturers of electronic information systems that their products must meet the minimum operational performance standards (mops) to be installed in certified aircraft.  These standards would include (but are not limited to) environmental testing, evaluation for human factors, cabin safety, structural considerations and system performance in specific products.  The guidance in reference 1 & 3 required EFIS installation to be conducted under the STC process.  The STC project engineer would define the MOPS for the project following well established FAA guidance.  This may range from DO-160 testing to full TSO testing including HIRF, EMI, for the specific aircraft make/models requested for approval.  

Manufacturers have been guided to start the STC process to obtain TSO and STC approval.  None has initiated this process.  Units continue to be marketed as “experimental aircraft only”, however these installation is becoming more and more prevalent in certified aircraft.  Forum help and internet blogs are full of advice for the use and installation of this equipment in certified aircraft.

Since the issuance of reference 1 & 3 the general aviation (GA) community has viewed these electronic instruments as non-primary or non-essential.  Therefore if the original instruments were not removed then the Dynon or Blue Mountain EFIS could be installed and documented as a minor alteration requiring only a log-book entry.  This interpretation has begun concern within the FAA that this policy has decreased the safety of installations in GA aircraft.

Manufacturers claim that there equipment meets TSO’s however there are no TSOA issued by the FAA.  The claim that a piece of equipment meets a TSO is very different from a recognized TSOA.  The TSO process is an exercise in self certification, the manufacturer must only state that he has met the MOPS of the TSO.  A TSOA letter indicates that the FAA recognizes the TSO claims of the manufacturer and now the manufacturer can manufacturer, market and mark units with a TSO label.  A TSO is not an installation approval.

Product Airworthiness & Operations

Installation of unapproved electronic display instrument systems (EDIS) should reduce the capability of whole product through limitations.  If the proposed modification is to remove and replace primary instruments (see table 1) then the modification is a major change to Type Design (21.93(a)) and is to be conducted through the STC process.  If the modification does not remove or replace primary instruments, and the aircraft is VFR (VFR day for rotorcraft) then the modification is a minor change to Type Design and can be conducted as a Major Alteration (FAA Form 337).  If the later process is followed then there will be product level limitations required on the aircraft.  Product level limitations are to be specified through placards and/or Aircraft Flight Manual Supplements (AFMS).  

If the Major Alteration process is followed the modification certification basis should be that specified on the TCDS (existing cert. basis).  Change product rule (21.101) does not apply to minor changes to Type Design.

If a EDIS is installed and the required primary equipment is not removed then the installation can be conducted as a Major Alteration and the aircraft will be subject to limitations..

If a EDIS is installed and the required primary equipment is removed then the installation will need to follow the STC process. 

	Equipment
	Part 23 VFR Day / Night
	Part 23 IFR
	Part 27 VFR Day
	Part 27 VFR Night
	Comment

	Flight & Nav

Per 2*.1303
	
	
	
	
	

	Airspeed
	(
	(
	(
	(
	

	Altimeter
	(
	(
	(
	(
	

	Direction Ind.
	(
	(
	(
	(
	Note1

	Free OAT
	(
	(
	
	
	Note 2

	Attitude
	
	(
	
	(
	

	Powerplant per 2*.1305
	
	
	
	
	

	Oil Pressure
	(
	(
	(
	(
	

	Oil Temp.
	(
	(
	(
	(
	

	Oil Tank
	(
	(
	(
	(
	Note 3

	Tachometer
	(
	(
	(
	(
	Engine Speed

	Tachometer
	
	
	(
	(
	Rotor Speed

	CHT
	(
	(
	(
	(
	Note 4

	Man. Pressure
	(
	(
	(
	(
	Note 5 

	Fuel Pressure
	(
	(
	(
	(
	Note 6

	Carb air temp
	
	
	(
	
	

	Low Fuel 
	
	
	
	
	


Table 1:Primary Instruments as dictated by Airworthiness Regulations (

Note1:
Whiskey compass is acceptable.

Note2:
Only for aircraft weight > 6000 lbs and turbine engine

Note 3:
Only if oil tank is present

Note 4:
Required for recip engine with cowl flaps or cooling shutters.

Note 5:
Required for recip engine with constant speed propellers controllable in flight or altitude engines. 

Note 6:
Only for each pump fed engine.

	Equipment
	Part 91 VFR Day / Night
	Part 91 IFR
	Part 135
	Part 135 IFR
	Comment

	Flight & Nav

Per 2*.1303
	
	
	
	
	

	Airspeed
	
	
	
	
	

	Altimeter
	
	
	
	
	

	Direction Ind.
	
	
	
	
	

	Free OAT
	
	
	
	
	

	Attitude
	
	
	
	
	

	Powerplant per 2*.1305
	
	
	
	
	

	Oil Pressure
	
	
	
	
	

	Oil Temp.
	
	
	
	
	

	Oil Tank
	
	
	
	
	

	Tachometer
	
	
	
	
	

	Tachometer
	
	
	
	
	

	CHT
	
	
	
	
	

	Man. Pressure
	
	
	
	
	

	Fuel Pressure
	
	
	
	
	

	Carb air temp
	
	
	
	
	

	Low Fuel 
	
	
	
	
	


Table 2:Primary Instruments as dictated by Operational Regulations (

Airspeed, Altimeter Indication & Pitot Static System

(ref. 23.1323, 23.1325, )

These electronic instruments interface with the pitot static system of the aircraft.  Accordingly after installation the system should be leaked checked in accordance with 14 CFR pat 43 Appendix E.  The airspeed system should also be checked to determine if the primary instrument and the readings on the electronic instrument are within +/- 5mph or 3% of indication for aircraft (CAR 3.663, 14 CFR 23.1323, 14 CFR 27.1323).  For rotorcraft 27.1323 there is additional requirements for indication at 20 knots.

High Intensity Radiated Fields (HIRF)

This will not be addressed in a major alteration

Electro Magnetic Interference (EMI)

An EMI check should be conducted.  Use AC …… for guidance.  Check should be conducted with the remote compass installed.

Electrical Systems

An electrical loads analysis should be performed.  Wiring can be to AC43.13-1B Chapter 11, Section 4&5.  The EFIS should have a dedicated circuit breaker and switch.

Instructions for Continued Airworthiness

How about the Dynon Installation Manual Appendix A?  Should AEG be involved.

Altitude Encoding

(ref. 91.215, 91.217)

The EFIS-D100 and D-10A both allow for altitude encoded output to a Transponder via a RS-232 port.  Operation in the NAS with certified equipment should not be allowed if this feature is utilized.

Human Factors

(ref. 23.771, 23.773)

The installation of the EID should not adversely affect the pilot compartment view with respect to glare, reflections that could interfere with the pilot’s vision.  Compliance must be shown in all operations of the aircraft (ie. day/night).

Typical Installation

Typical system architecture is shown in Figure 1 below.  If the installation is done as a major alteration then the additional functional ability of the electronic instrument display will not be allowed.  This functionality includes angle of attack (AOA), encoded transponder, and integration into additional EDIS.



LIMITATIONS

(ref. 23.1525, 23,1581, 23.1583, 91.9)

Due to the installation of non-approved EID the following limitation must be specified for the aircraft.

Altitude

(ref. 23.1527, 23.1583(i))

System accuracy is of question.  Use of this equipment in class A airspace would be restricted due to VFR only limitation.  If an altitude lower then 18,000 MSL is to be applied then this altitude will need specification and rational.

Maximum number of passenger

(ref. 23.1583(j))

A limitation here may reduce the exposure.

Types of Operation

(ref. 23.1525, 23.1583(j))

For part 23 aircraft a limitation will only allow operation under VFR day/night flight rules.  

For part 27 rotorcraft a limitation will only allow operation under VFR day flight rules.

Flight Manual Supplements

An example of a CAR 3 aircraft flight manual supplements (AFMS) and placards specifying limitations follows.

Typical AFMS will be signed by the manager of the geographical ACO.  Future guidance may allow for AFMS to be signed by Avionics ASI at the local FSDO level.


SECTION I.  LIMITATIONS

The following limitations must be observed in the operation of this airplane:

1. The aircraft is restricted to VFR operations only.

WARNING

The Dynon EFIS-D10A is not approved as a Primary Flight Instrument.

The aircraft shall not be operated by sole reference to the Dynon EFIS.  Because of system reliability and accuracy the airplane is limited to VFR operations only.

2. Placards

a. On the instrument panel in full view of the pilot:

Airplane Operation is LIMITED to VFR Only

SECTION II.  PROCEDURES

1.  Emergency Procedures -- No Change

2.  Normal Procedures -- No Change

SECTION III.  PERFORMANCE – 

No Change

****************  END  ************

Installation Policy Flow Chart
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