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U.S. Department
of Iransportation

Federal Aviation

Transport Airplane Directorate
Aircraft Certification Service

Administration AZ?,}O””&A;’;?" - s'ginqs 4056
n, Washington SANSS..

0CT -4 2006 ™

In Reply

Refer To: 1308-06-578

Ms. Colleen M. Portch Receivn
Certification Seivices Administrator
Honeywel) International, lnc. 0CT 5 - 2008

15001 N.E. 36" Street

Redmond, WA 98052 Certification bacparns:

s S e

Dear Ms. Portch:
Subject: Technical Standard Order (TSQ) Anthorization for TSO C92¢, TSO C151b, and
TSQ C117a far the Honeywell MK V and MK VII Enhanced Ground Proximity
Warning Caomputer (EGPWC) and Authorization for TSO C129a for the
IToneywell MK V and MK VIl EGPWC Global Navigation Satellite Sensar Unit
(GNSSU)

We received vour letters 06F A AQ9S, dated September 25, 2006, and 06FAA 109, dated
October 3, 2006, in which you certificd that a major cliange to the EGPWC constitutes 2
change in EGP'WC function resuliing in new part numbers. You also certified that the new
MKV and MK VII EGPWC part numbers listed below meet the applicable requirements of
TSU-CYZe, T8O-Cl17a, and TSO-C151b Class A and the new MK V and MK VII
EGPWC/GNSSU part numbers listed below meet the applicable requirements uf TSO-C129a
Class C3 and are in conformance with Title 14 Code of Federal Regulations (CFR) part 21,

subpart O.
EGPWC
Type Unique Characteristics Certifieation Baseline New Part Number
MKV 115 VAC, -40°C, na GPS 965-0976 003-224-224 | 965-0976-003-226-226
(ref. 960 0329-025) (el 960-0329-026)
MKV 115 VAC, -40°C, Tnternal 965 0076-020-224-224 | 965-0976-020-226-226
GPS Recejver (ref: 960-0336-012) (ref; S60-0336-013)
MK Vv 28 VDC, -55°C, no GPS 965-0976-040-224-224 | 965-09/6-040-226-226
(rcf: 960-0335-020) |  (ref 96U-0335-021)
MKY 1{§ VAC, 40°C, w/Mercury 965-0976-060-224-224 965-0976-060-226-226
GNSSU (ref. 960-0337-008) (ret: 960-0337-009)
MKV 115 VAC. -40°C, uv GPS 955-167/6-002 065-1676-003
MK VI1 1153 VAC, -40°C, no GPS 965-1076-001-224-224 965-1076-001-226-226
(reft 960-2226-015) (ref: 960-2226-016)
MK ViI 115 VAC, «40°C, w/PXpress 965-1076-020-224-224 965-1076-020-226-226
GPS (ret: 960-2225-013) (ref: 960-2225-014)
MK VIL 28 YDC, ~40°C, w/Pxpress 965-1076-030-224-224 965-1076-030-226-226
GPS (ref: 960-2230-009) (ref: 960-2230-010)
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EGPWC
Type Unique Characteristics Certification Baseline New Part Number

MK vl 28 VDC, -55°C, no GPS 965-1076-040-224-224 | 965-1076-040-226-226
(ref. 960-2224-015) _ (ref: 960-2224-N16)
MK VI 115 VAC, «40°C, w/Mercury 665-1076-060-224-224 965-1076-0N-226.226
GNSSL (ref: 960-2233-008) (ref: 96N-2233-009)

The Federal Aviation Administration (FAA) confirms yowr certification is in conformance
with 14 CFR part 21, subpart O, as described in your letter. Your quality control manual has
been previously approved by the FAA and is on file in the Seattle Manufacturing District
Office (ANM-108S).

Honeywell requested two deviations as described below:

1. Mode 1 Deviation fion the TSO-C151b standard for height ebove terrain:
The major change listed in the Plan for Software Aspects of Certification will place the
lower height above terrain cut-off of the Mode 1 curve higher than that specified fur the
Mode 1, Envelope 3 curve in RTCA/DO-161A  Minimum Pesfurmance Standards —
Airhome Ground Proximity Waming Cquipmcnl, dated May 27, 1976. The revised
Mode 1 envclope meets vr cxveeds the requirements of DO-161A with the exception that
the luwer cut-off height is raised from 10 feet to 130 feet (the lower cut-off of DO 1614,
Mode 1, Envelope 3 is 50+10 feet. The Steep Approach Mode 1 envclope will unly be
active when the flight crew activates a dedicated steep approach switch in the flight deck,
and the aircraft is in a configuration to allow a steep approach (slats/flaps, gear and speed
brakes in appropriate positivns.) When the steep approach switch is activated, the Made 1
alert cwve is modified so that no new alerts will be provided below 130 feet of height
above terrain. ‘

2. Mode 2A Neviation:
TSO-C151b identifies RTCA DO-161A as the minimum operational performance
standard for the equipment. DO-161A specifies in paragraph 2.1.7 and Appendix A page
4, a dynamic envelope of 1250 feet to 1050 feet above ground level (AGL) in Mode ZA
conditions. Honeywell requested a deviation to reduce the Mode 2A maximum altitude
from 1250 to 950 feet. The deviation only affects Excussive Closure Kate to Terrain and
is activated only under a defined set uf conditions that ensure that Terrain Awareness and
Warning System (TAWS) functions provide terrain avoidance protection.

The Seattle Aircraft Certification Office (SACO) reviewed the deviation request and
forwarded it to FA A Headquarters for concurrence viza SACO memorandum 1308-06-460,

dated August 21, 2006. Concurrence was provided via the enclosed AIR-130 memorandum,
dated Scptember 15, 2006.

The manutacturer must put specific details of deviations granted that result in operational or
installation limitations into their installation manual (IM) and/ur component maintenance
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manual (CMM) for continued airworthiness concerns for articles that may be used in other
applications. The details of (hese deviations should be sufficiently described such that any
functional dilferences resulting trom the deviation are fully described.

The MK V and MK VII EGPWC meet the performance standards for TSO-C92c,
TSO-C117a, and TSO-151b, Class A equipment. In addition, the MK V and MK VII
EGPWC/GNSSU’s meet the performance standards for TSO-C129a, Class 3. The data
received wilh your letters to support this application has been reviewed and added to our files.

We acknowledge receipt of the FAA Form 8110-3, signed by Designated Engineering
Representarive (DER) E. Mannisto, which was submitted approving the Software
Accomplishment Sumimary aud vther related date for this application.

Effective this date, you are authorized to use TSO procedures as prescribed by of 14 CFR par
21, subpart O and to identify the MK V and MK VII Enhanced Ground Proximity Warning
Compmiter for the referenced part numbers abuve, with the applicable TSO markings as
required by TSO-C92¢, TSO-C1173, and TSO-C151b. You are also authorized to identify
the MK V and MK VII with Mercury GNSSU’s, part numbers 965-0976-060-226-226 and
965-1076-060-226-226 respectively, with the applicable markings as requircd by TSO C129a,
Class C3.

Additional nen -TSO funciions coutained in this article are:

Non-TSO Function(s) Performance Reqnirements ]
Runway Awareness Advisories - This feature System Requirement Document for the Luhanced
uses global positioning system (GPS) poesition Ground Proximity Warning Computer, Document

dara and the KGHWS Database to provide aural | Number 993-0976-318, Rev B
advisories that supplement flight crew awareness
f pusition during ground operations and on

approach 10 lending.
Military Basic Modes - Options have been System Requirement Document for the Enhanced
implemented to support military toctical Ground Proximity Waming Computer, Document

operations. These modes are aircraft specific, aud | Nurnber 993-0976-318, Rev B
although similar in fanction to the Air Transpost
Minimum Opersatiomal Performance Standard
(MQOPS) requirements, they deviate from the
MOPS for military applications when a unique
tactical input discrete is configured as part of the
aircraft type and selected by the pilot.

Tactleal Military Mode 3 - The Tactical Mode | System Requirement Document for the Enlvwiced
3 Altimde Loss Detection warning is based upon | Ground Proximity Waming Computer, Document
4 significant barometric altitude loss, relative to 2 | Number 993-0976-318, Rev B

signal indicative of an accumulated time-gltirude
product after takeott or go-around.
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Non-TSO Function(s)

Perluormunce Requirements

Speed Brake Alert (KC-135) — A “Specd
Brake” voice alert is issued if enabled via
configuratinn and speed brakes ere deployed
while flying below 1000 AGL.

Systeww Requirement Document for the Enhanced
Ground Proximity Waming Computer, Document
Numnber 993-0976-318, Rev I3

Improper Flap Position - A “Flap Flap” voice
alert is issued if enabled via configuration and
the flaps are in the incorrect position during take-
off roll.

System Requirement Nocument for the Enhanecd
Ground Proximity Warning Cemputer, Document
Number 993-0976-318, Rev B

Carrier Qualified Control Logic - Carrier
operations require unique modc control to cnable
the modes to function properly for this type of
nperation. Specific mode and control logic is
implemented and active when enabled via
eonfigration.

System Requirement Document for the Enhanced
Ground Proximity Warning Computer, Document
Number 993-0976-3 18, Kev B

Pitch Limit Indicator (PLI) - When enabled
via gonfiguration, the PLI continuously displays
the aircraft's current angle of attack relative to tae
onset of stick shaker, This information helps the
pilot correctly manage aircraft energy (potential
vs. kinetic) during critical portions of flight such .
as windshear and ground proximity recovery
maneuvers.

System Requirement Document for the Enhanocd
Ground Proximity Warhing Computer, Document
Number $93-0976-318, Rev B
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The statement of conformance for functional performance at the equipment level, as well as
the hardware and software design assurance, and environmental qualification for the non-TSO
function(s) is also accepted an # non-interference basis. The applicable Installation Manual
contains the information on the non-TSO function(s) necessary to support installation
approval.,

Your Quality Control System, as defined in your Quality Control Manual, Quality Assurance
Menua] Policy/Procedure, Revision 4, May 1, 2006, Index ID #17315, is cousidered
satisfactary for production of this article.

The MK V and MK VII EGPWC engineering development and design is located at:

Honeywell International Inc.
1500 N.E. 36" Street
Redmond, WA 98052

The MK V and MK VI EGT'WC Production Approval Holder will be:

Honeywell International Inc.
21111 N. 19" Avenue
Phoenix, AZ 85027

Received 0A-Oct=-2006 03:3Zpm From=4252272728 To=Aircratt Cert Page D0%



PAGE @5
18/84/2886 14:53 4252272725 SACD

1308-06-578 5

As required by the TS(, the following statement must be furnished with each manufactured
urit:

"The conditions and tests required for TSO approval of this article are minimum
pertormance standards. It is the responsibility of those installing this article either on
or within a specific type or class of aircraft to detcrmine that e aircraft installation
conditions are within the TSO standards. TSO articles must have separate approval
for installation i an aircraft. The article may be installed only if performed under

14 CFR Part 43 or the applicable airworthiness requirements.”

This authorization is not transferable to another persen or location and is effective until
surrendered, withdrawn, or otherwisc terminated by (he Administrator.

Please note that technical data retained by the FAA may be subject to the Freedom of
Information Act (FOIA) request. As such, this office will notify you of all such requests
pertaining to your data and afford you the opportunity to contest the rclcuse of the data.

This authorization pertains vnly to the manufzacturing operations at the above address and this
office must be notified in advance of any proposed relocation.

Since ] am very much interested in the service we provide to the aviation cummunity and the
general puhlic, it would be helpful if you would provide your thoughts and comments
regaxding how the approval piocess went. To gather thus information, we have enclosed a
short survey (with a self-addressed, stamped envelope) that I hope you will fill out and return.
You wil) note that the retum envelope is addressed tn me. You may rest assurcd that your
comments will receive my full attention and that I will hold your comumenis in strict
confidence, should you request I do so. Please note that this customer service survey is
common to all Aireraft Certification Offices within the KAA’s Aircraft Certification Service
and is aimed at cuubling the Aircrafi Certification Service to deliver the hest services to each
of our Customers.

If vou have any questions, please contact Mr. Patrice Adjibly of the Systems and Equipment
Branch at telephone (425) 917-6459.

Sincerely,

Ielfrey E. Duven
Manager, Seattle Aircraft
Certification Office

2 Enclosures
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8P 15 2008
To: Jeffrey Duven, Manage:, Seattle Aircraft Certification Office, ANM-1008 FILE
o ZTPOE

From: Stephen P. Van Trees, Manager, Avionic Systems Branch, AIR-130 %R -~
Prepared by: Charisse R Green, Aerospace Engineer, Avionic Systers Branch, AIR-130
CC: Bobbie Smith, AIR-103, Pauice Adjibly, ANM-1308

Subject. Technical Standard Order (TSO) C151b Request for Deviation for Honeywell

International, Inc. for the MK V/MK VIT Fnhanced Ground Proximity Waning System
(EGPWS) Release -226-266 and Release -226-226/-003

—_—me —

This memomaudum is in response to your request dated August 21, 2006, refercnce number 130S-
06460 for a deviation to Technical Standard Order, TSO-C151b, Terrain Awareness and
Warning System, by Honeywell Tnternational Inc., for the MK V/VII Enhanced Ground
Proximity Warning System (EGPWS) Rclcase-22G-226 and Release -266-266/-003.

After a review of your recommendation and the Plan for Software Aspects of Certification
(PSAC), which wuntains supporting documentation, Honeywel! plans to change the lower cut-ofl
of DO-161 A, Mode |, Envelope of 50 + 10 feet to 130 feet in both dircetions. With the
stipulation that the Steep Approach Mode 1 envelope will only be active when the flight crew
activates a dedicated steep approach switch in the flight Jeck and the aircratt is in proper
configuration to allow a steep approach on Ui A320 family of aircrafts, the FAA concur that it
mests the intent of 14 CFR §21.609, Approval for deviation.

Additioually, a request has been received for approval of a deviation for the TSO-C151b
standard for terrain closure rate, Mode 2. After a review of your reconuncndation, past
approvals, formal letter of request, and supporting documentation, the FAA concurs that it meets
the intent of 14 CFR. §21.609, Approval for deviation.

As stated earlicr, the deviations were reviewed and the FAA. grants both deviation requests.

If you have any questions regarding this response, please contact Ms. Charisse R. Green at (202)
385-4637.
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