ORDER:
8400.10

APPENDIX
3

BULLETIN TYPE:
Flight Standards Handbook Bulletin for Air Transportation (HBAT)

BULLETIN NUMBER:
HBAT 04-12

TITLE:
GPS/WAAS Equipment Accuracy
EFFECTIVE DATE:
9-28-04
TRACKING NUMBER:
N/A

	M/M
	ATA Code
	14 CFR
	PTRS

	N/A
	N/A
	121, 135, 91K
	N/A


APPLICABILITY:


---------------------------------------------------------------

1.  PURPOSE.  This bulletin provides operations inspectors additional information regarding the approvals to conduct en route, terminal, and approach operations using aircraft with global positioning system (GPS)/ wide area augmentation system (WAAS) equipment.  

2.  BACKGROUND.  Improvements in technology now permit GPS/WAAS-capable navigation systems to meet the performance accuracy required to be used where a navigation performance (RNP)-2, RNP-1, or RNP-03 is required. 

3.  ACTION.  POIs will use the guidance in the appendix as an addition to the navigation information in Order 8400.10, volume 4, chapter 1, section 2, paragraphs 51 and 52 when authorizing operators to conduct IFR en route, terminal, and approach operations using aircraft with GPS/WAAS equipment in the U.S. National Airspace (NAS) where a navigation performance accuracy of RNP-2, RNP-1, or RNP-03 is required.

4.  LOCATION.  The revised information in the Appendix will be incorporated into Order 8400.10, volume 4, chapter 1, section 2, paragraph 52.

5.  INQUIRIES.  The contents of the appendix was developed by AFS-400.  Questions concerning the operational approval for en route, terminal, or approach procedures requiring a specific RNP type should be directed to the appropriate FAA Regional All Weather Office (AWO), AFS-400 at (202)385-4589, or AFS-200.

/s/ Thomas M. Penland, for

Matthew Schack

Manager, Air Transportation Division
Appendix.  Order 8400.10, Volume 2, Chapter 1, Section 2.

52. FAA APPROVAL OF GPS/WIDE AREA AUGMENTATION NAVIGATION SYSTEMS (WAAS).

A. General.  GPS/Wide Area Augmentation System (WAAS)-capable navigation systems are approved under Technical Standards Order (TSO)-C145a or TSO-C146a. 
(1)  TSO-145a applies to GPS/WAAS sensors incorporated as a component of a Flight Management System (FMS)

(2)  TSO-146a applies to stand-alone GPS/WAAS units.

(3)  This GPS/WAAS equipment constitutes a significant improvement over the older GPS (non-WAAS) standards provided by TSO-C129 equipment with technology that provides:

(a)  Enhanced signal integrity using GPS/WAAS, Fault Detection and Exclusion (FDE), and Receiver Autonomous Integrity Monitoring (RAIM).

(b)  Improved navigation accuracy, availability, and flexibility that will ultimately produce an increase in both system capacity and overall flight safety. 

(c)  Performance capabilities for new IFR RNAV routes that are currently under development for navigation in domestic and remote airspace.  

(d)  Performance accuracy to meet Required Navigation Performance (RNP)-2, RNP‑1, and RNP-0.3; and the equivalent containment values in Figure 4.1.2.3 below.  

B.  GPS/WAAS Equipment.  Figure 4.1.2.2, GPS/WAAS Equipment Classes, should be used to authorize the phase of flight (modes) and intended operational use when approving GPS/WAAS navigation systems.
(1)  TSO-C145a provides the certification standards for airborne navigation GPS/WAAS sensors, as part of a FMS, that is categorized into three classes. 

(2)  TSO-C146a GPS/WAAS equipment refers to a GPS/WAAS stand-alone airborne navigation system that is categorized into four classes.  

(3)  TSO‑C145a/C146a equipment must be installed in accordance with Advisory Circular (AC) 20-138, as amended. 

(4)  For TSO-C145a GPS/WAAS sensors, the parent FMS must comply with TSO‑C115b (installed in accordance with AC 20-130, as amended).

	FIGURE 4.1.2.2. GPS/WAAS EQUIPMENT CLASSES

For TSO-C145a Sensors and TSO-C146a Receivers

	Equipment Class
	Oceanic and Domestic En Route, Terminal Area Operations, Nonprecision Approach
	LNAV/VNAV Approaches
	Lateral Path Vertical Guidance (LPV) Approaches

	GPS/WAAS Sensor [TSO-C145a]

	Class 1
	Yes
	No
	No

	Class 2
	Yes
	Yes
	No

	Class 3
	Yes
	Yes
	Yes

	GPS/WAAS Navigation Equipment [TSO-C146a]

	Class 1
	Yes
	No
	No

	Class 2
	Yes
	Yes
	No

	Class 3
	Yes
	Yes
	Yes

	Class 4
	No
	No
	Yes


C.  IFR Operations in the NAS.  GPS/WAAS equipment meets the performance accuracy for operations over all existing published or approved air traffic service routes including air traffic clearances “direct to” fixes or navigation aids.  These routes, navaids, or fixes must be retrievable from the navigation database.  When all applicable provisions outlined in paragraphs #51 and #52 are met, including the installation of dual independent systems appropriate to the route of flight, GPS/WAAS equipment may be authorized for use as the only means of navigation in conducting IFR navigation in the U.S. NAS.  This requirement may be met with:

(1)  Dual Class 1, 2, or 3 (see subparagraph B and figure 4.1.2.2 above) GPS/WAAS TSO-C146a units; or

(2)  Dual independent flight management systems (FMS) that comply with TSO‑C115b (installed in accordance with AC 20-130, as amended, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple Navigation Sensors) with dual TSO-C145a, Class 1, 2 or 3 sensors (installed in accordance with AC 20-138, as amended, Airworthiness Approval of Global Navigation Satellite System (GNSS) Equipment), or

(3) A combination of one GPS/WAAS TSO-C146a unit and one FMS with a GPS/WAAS TSO-C145a sensor.

NOTE:  The FAA has certified GPS/WAAS systems as a primary navigation system and it can be used as the only means of navigation as long as the Title 14 CFR operating rules do not prohibit this use.  Whereas, GPS navigation systems certified under TSO-C129 are limited as a supplemental means of navigation except for certain operation in oceanic and remote areas when TSO-C129 systems meet FAA Notice 8110.60.

D.  GPS/WAAS; TSO-C145a or TSO-C146a (and subsequent revisions) Equipment Can be Approved For Operations Where an Accuracy Performance of RNP -2, -1,or -0.3 is Required.

(1)  GPS/WAAS systems certified under TSO-C145a or TSO-C146a and installed in accordance with AC 20-138, as amended, performs to the accuracy requirements of RNP-2, RNP-1, or RNP-0.3; and the equivalent containment values in Figure 4.1.2.3 below.  

(2)  A flight management system with a TSO-C145a sensor, and TSO-C146a units with documentation in the AFM or AFMS of the RNP types for the installed GPS/WAAS navigation system of RNP‑2, ‑1, and -0.3 can be authorized for operations requiring those RNP types.  

(3)  TSO-C145a and TSO-C146a GPS/WAAS equipment meets the performance requirements for operations over all existing published air traffic service routes and “direct to” routes authorized in an air traffic clearance.  Navigation databases used in conjunction with these routes must be current and include the applicable published procedures.

Figure 4.1.2.3.  RNP types or RNAV containment values used in association with this approval under paragraph 52.

	RNP Type
	Required Accuracy
(95% Containment)
	Description

	0.3
	± 0.3 NM 
	Non-precision, LNAV, VNAV, and some LPV approaches using GPS/WAAS.

	1
	± 1.0 NM 
	Supports Arrival, Initial/Intermediate Approach, Departure and some En route applications.

	2
	± 2.0 NM
	Supports ATS routes and airspace. 


(4)  TSO-145a and TSO-C146a equipment without an RNP statement in the AFM or Aircraft Flight Manual Supplement (AFMS), performs to the accuracy requirements of RNP-2, RNP-1, and RNP-0.3 when in en route mode, terminal mode, or non-precision approach modes respectively and the installed equipment provides annunciation to the pilot of the mode that is in use.  If the TSO-C146a equipment meets this requirement it can be authorized for operations requiring those RNP types.

(5)  Operational approvals may be issued to authorize operator to conduct approved or published en route, terminal, and approach procedures that require these specific RNP values if they meet the following general requirements.  (This authorization could apply to any published or special en route, terminal, or approach procedure).

(6)  The approved GPS/WAAS system must be installed and operating when conducting flights over the published or approved route segments or procedures. 

(7)  Operators approved for en route segments using these RNP types should include modules in their training program that ensure the pilot’s ability to accurately maintain the aircraft’s position within the protected portions of the route or procedure using reduced Course Deviation Indicator (CDI) guidance cues.

(8)  Questions concerning the operational approval for en route, terminal, or approach procedures requiring a published RNP should be directed to the appropriate FAA Regional All Weather Office (AWO) or AFS-400.  

E.  Operational Approval for Operations in Alaska.  For operations in Alaska, see Order 8400.10, volume 4, chapter 1, section 1, paragraph 5D(4), and SFAR 97, Special operating rules for the conduct of Instrument Flight rules (IFR) Area Navigation (RNAV) operations using Global Positioning Systems (GPS) in Alaska.

(1)  OpSpec B030 is issued to those certificate holders and operators identified in Section 1 of SFAR 97 for IFR RNAV en route operations in the State of Alaska and its airspace on published air traffic routes using navigation systems, certified in accordance with TSO‑C145a/C146a, as the only means of IFR navigation appropriate for the route to be flown.  

(2)  Additional guidance for this authorization is outlined in 8400.10, volume 3, section 4, part B, OPSPEC B030 – IFR Navigation Using GPS/WAAS RNAV Systems.
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