GOVERNMENT/INDUSTRY AERONAUTICAL CHARTING FORUM
Instrument Procedures Group
(Transcribed/Re-Formatted)
HISTORY RECORD

FAA Control # 95-01-143

SUBJECT: Establish and Publish Procedural Maximum Speeds for Terminal Instrument
Procedures

BACKGROUND/DISCUSSION: Wally Roberts, ALPA led the discussion noting that the
maximum airspeed for each segment of instrument approaches should be specified. ALPA's
greatest concern was turns over the IAF from the en route structure. The discussion was
expanded to include procedure tum maneuvers and maximum airspeeds for various type
course reversals. ALPA also desires that the holding and teardrop course reversal maneuvers
not be allowed. They believe that aircraft should be required to track outbound on the
reciprocal of the inbound course then make a 45/180, 80/260, or 90/270 course reversal.
None of the other participants were in favor of eliminating the holding and teardrop
maneuvers. AFS-450 agreed to conduct ASAT modeling to determine maximum airspeeds
and evaluate various course reversals against the TERPS procedure tum area. ALPA later
forwarded to AFS-450 a specific example of a location where they felt the protected airspace
might not be adequate at high entry airspeeds.

An initial, limited modeling effort gave the capability to look at a fixed bank entry turn back
towards the inbound course. The altitude, airspeed, wind speed, wind direction and the
aircraft heading relative to the entry course could be evaluated in a very time consuming and
cumbersome manner. The initial test confirmed the ALPA simulator conclusion using
Livingston, MT that with a precise set of entry parameters it is possible to exit the protected
airspace, and is worst case scenario for entry heading and inbound course relationship.

More capabilities were added to the model to allow further evaluation, such as the ability to
have multiple variations of several individual parameters to be accomplished on one run. This
allows quicker modeling of multiple entry headings, multiple wind directions effect on a given
entry heading, and multiple wind speeds on a given entry. It also allows a graphic comparison
at the results of these multiple variations. Test cases at various airspeeds and altitudes were
run with this revised model.

Since the last meeting, most of the advancement in the modeling has been in improving the
fidelity of the aircraft model. For our 727 and 747 ASAT models, Boeing has approved the
aerodynamic and propulsion characteristics and they have passed all tests to Boeing's
satisfaction. The autopilot and flight control systems are still undergoing some changes.
Modeling of holding pattern entries has been very recently been completed and will be
applied to evaluating complete holding type procedure turns. We are planning to do a limited
look at procedure turns in a simulator to compare the results with the ASAT model.

Additional discussion and modeling was done at various altitudes with the holding pattern
airspeeds. In trying to stay with the altitude structure for holding patterns, modeling was done
at 6000'/200 KIAS and 14,000/230 and 210 K.IAS. The bank angle was nominally 25° with
slight variations. With the TERPS wind velocities of 53 Knots at 6000', the worst case
combination entry geometry and wind just touches the primary area boundary. At 140007210
KIAS and a 65 Knot wind, the worst combination geometry is tangent to the secondary



boundary. Winds above 65 Knots with the worst combination could place the aircraft outside
the secondary area. At 14,000'/230 KIAS, with 65 Knot winds, two of the entries exit the
secondary.

Assuming that the desire is to keep all entries inside the primary area with the TERPS wind
value, approximately 165 KIAS at 14,000' with the worst case geometry and 65 Knot wind
would be the maximum entry airspeed. All entries are contained in the primary area and all
but two of the modeled entries are more than a mile from the boundary. Entries with winds
over 100 KIAS with the worst geometry and wind direction are contained within the secondary.

While this speed appears to be workable for containment, the question of all aircraft being
able to fly approaches at this speed at this altitude needs to be answered. Some of the
questions are:

1. Since the aircraft is slowing for an approach and should
be beginning configuration during the procedure tum would
this speed be overly restrictive?

2. If the aircraft had to take a tum in holding prior to the
PT could it be accomplished at this speed?

An additional problem with having different speeds at different altitudes is, how does the pilot
determine which airspeed to use, since the maximum altitude to start the procedure tum is
not published? (Also, what altitude does the procedure designer switch templates?) The only
published number is generally the procedure tum completion altitude, which may be well
below the altitude the approach is started from. If the airspeed is based on the last assigned
altitude there might have to be a maximum altitude to commence the approach. ATC would
have to get the aircraft to that altitude prior to the procedure turn fix.

There are three possible solutions to prevent exiting the protected airspace:

1. Reduce the maximum airspeed for procedure turns to remain within the present
procedure tum template. AIM already specifies that maximum holding pattern airspeeds
apply to holding in lieu of procedure turns. Applying holding speeds to procedures turns
6000' and below appears to be viable. Procedure turns above 6000' appear to need
lower airspeeds than holding if the area is not enlarged. The primary area of the number
10 holding template for 14,000', is larger than the primary area of the PT template, and
includes most of the PT secondary area in the entry area. Above 6000', lower airspeeds
should not be as much of an impact for procedure turns as they are for holding, since the
aircraft is configuring for the approach and will have to continue to slow down anyway.
The net result is probably to cause high speed aircraft to slow a few miles earlier, just prior
to the procedure turn fix rather than after it.

2. Use the present PT template and 200KIAS at or below 6000' and increase the size of the
procedure turn template above 6000' to accommodate 210 or even 230 KIAS. This could
result in increases in the minimum descent altitude or even in the elimination of some
approaches. The primary PT area for 210 KIAS would be approximately the same size as the
present secondary area. The time required to implement a revision of all of the existing
procedure turn approaches above 6000" with a new template size could be considerable but



the number of approaches involved is unknown at this time. With GPS scheduled to eliminate
procedure turns, this is may not be a viable option.

3. Use the present PT template and 200 KIAS at or below 6000"' and replace procedure turns
with holding-pattern-in-lieu-of-procedure-tum type approaches above 6000'. Again the time
required to implement could be considerable and a different template shape and size could
result in MDA increases or elimination of some approaches. The amount of descent allowed
in a Hold-in-lieu is less than in a procedure turn and many of the approaches that would be
most affected might not be possible.

Additional modeling and software revisions have been completed. Entry speeds have been
evaluated at various altitudes, wind speeds, and directions through the entry turn. Near term
expansion of the model's capabilities will allow evaluation of the entire procedure turn with
intercepting the outbound, teardrop and holding type entry maneuvers as well as provide more
refinements and ensure there are no problems outside the entry phase of the procedure turn.

RECOMMENDATION:

COMMENT: Analysis of higher speed military aircraft must be considered.

Submitted by: ALPA (assumed)

INITIAL DISCUSSION (MEETING 95-01): Mr. Tom Young, ALPA, discussed how instrument
Approach and Departure Procedure criteria assume certain maximum aircraft speed in order to
assure containment within protected airspace. It is essential that pilots not exceed these implicit
speeds in order to make containment assumptions valid. This will become more critical with
GPS procedures because siting flexibility will tend to place procedural segment s in closer
proximity to higher terrain. Also, emerging, tighter RNP concepts will only be valid within certain
speed limits. ALPA recommended evaluation of all existing and future terminal instrument
procedure criteria to determine maximum allowable ground speeds for each procedural
segment. Convert these values to conservative indicated airspeed values and notify the aviation
community on a continuing and effective basis of the limits. In the case of air carrier operations,
this should include positive directive material to the air carrier operations inspectors. This also
affects Handbook 8260.19C “Flight procedure and Airspace”, the Airman’s Information Manual,
Handbook 8400.10, Air transport Operations Inspector’s handbook,” and possibly the charting of
terminal instrument procedures, per se. AFS-420/800 will evaluate and report next ACF._Action:
Item Open (AFS-420/800).

MEETING 95-02: No action was taken to update this issue. AFS-420 and AFS-800 will evaluate
this item and report at next meeting. Action: Item Open (AFS-420 and AFS-800)

MEETING 96-01: Wally Roberts, ALPA led the discussion noting that the maximum
airspeed for each segment of instrument approaches should be specified. Their greatest



concern is turns over the IAF from the en route structure. PANS-OPS specifies speed tables
for each procedure segment and ALPA believes this information could be useful to pilots
using U.S. criteria and should be published in the AIM. Don Pate, AFS-450, noted that
maximum airspeeds were considered in FMS criteria (Order 8260.40A). The discussion was
expanded to include procedure turn maneuvers and maximum airspeeds for various type
course reversals. ALPA desires that the holding and teardrop course reversal maneuvers
not be allowed unless they have been specifically charted on the procedure and specific
course guidance is provided. They believe that aircraft should be required to track outbound
on the reciprocal of the inbound course then make a 45/180, 80/260, 90/270 course
reversal maneuver. None of the other participants were in favor of eliminating the holding
and teardrop maneuvers. AFS-450 stated that they would conduct ASAT modeling to
determine maximum airspeeds and evaluate various course reversals against the TERPS
procedure turn area. AFS-450 will report the test results when complete. Action: Item
Open (AFS-450)

MEETING 96-02: Don Pate, AFS-450, presented a briefing demonstrating the ASAT test results
for specific PT entry maneuvers at Livingston, MT. The test results, using different aircraft
speeds/altitudes and varying 60 kt wind directions, indicate that there are instances where an
aircraft will depart the TERPS obstacle clearance area (Note: A T-NOTAM raising the IAF
altitude has been issued to correct the Livingston problem). Additional testing is required to
develop new criteria and/or flight procedures that will assure obstacle clearance in all instances.
Discussion prompted several possible solutions, including using holding pattern vice PT criteria,
limiting airspeed, etc. AFS-440/450 took an 10U to prepare an AIM item which will outline the
conditions under which the current TERPS protected airspace is exceeded. AFS-40/450 will
continue testing and criteria/procedural development and report progress at the next meeting.
Additionally, AFS-440/450 will jointly prepare an item for the AIM. Action: ltem Open (AFS-
440/450).

MEETING 97-01: Don Pate, AFS-450 briefed FAA analysis results thus far. His staff has
concluded that the existing Procedure Turn (PT)area will only accommodate a maximum
airspeed of 200 Kts through 6000 MSL in extreme adverse wind condition. Above 6000 MSL,
the area will only accommodate airspeeds up to 165Kts (See the attached status report for
further details). The question was put to the forum as to the direction to proceed. Wally
Roberts, ALPA recommended specifying a 200 Kt maximum airspeed as an immediate
safety improvement pending completion of the study. If additional airspace must be
consumed, then publish the maximum speed on the chart to maintain containment. The
group consensus favors a two phased approach: First, publish pilot guidance restricting
airspeed to 200 Kts for PT maneuvers as an interim safety measure (documents include the
AIM, AIP, IAP booklets and the Instrument Flying Handbook). Bill Hammett, AFS-420 and
Wally will jointly take on this task. Second, AFS-450 will continue assessing the airspace
required for PTs above 6000 MSL and make a determination whether or not new criteria
development is warranted. AFS-420/ALPA will prepare a change for the AIM/AIP. AFS-450
will continue testing and report progress at the next meeting. Action: Iltem Open (AFS-
420/ALPA & AFS-450).




MEETING 97-02: Don Pate, AFS-450 briefed FAA analysis results thus far. His staff has
concluded that the existing Procedure Turn (PT) area will only accommodate a maximum
airspeed of 200 Kts through 6000 MSL in extreme adverse wind conditions. Above 6000
MSL, the area will only accommodate airspeeds up to 165 Kts (See the attached status
report for further details). The question was put to the forum as to the direction to proceed.
Wally Roberts, ALPA recommended specifying a 200 Kt maximum airspeed as an immediate
safety improvement pending completion of the study. If additional airspace must be
consumed, then publish the maximum speed on the chart to maintain containment. The
group consensus favors a two phased approach: First, publish pilot guidance restricting
airspeed to 200 Kts for PT maneuvers as an interim safety measure (documents include the
AIM, AIP, IAP booklets and the Instrument Flying Handbook). The AIM/AIP changes have
been submitted for publication, and will appear in the Feb 98 print. Second, AFS-450 will
continue assessing the airspace required for PTs above 6000 MSL and make a
determination whether or not new criteria development is warranted. AFS-450 will continue
testing and report progress at the next meeting. Action: Iltem Open (AFS-450)

MEETING 98-01: Howard Swaney, AFS-420 briefed that the AIM change recommended at
the previous meeting has been published. The change specifies a 200 KIAS maximum for
PT entry maneuvers as an interim safety measure pending new criteria development. New
criteria are under development within AFS-420. The group agreed that this issue could be
closed. Status: Item Closed.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



