I4102
DISCUSS ITEMS

Procedure turns (methods and types), instrument publications (DOD (NGA), FAA (NACO), Jeppesen/other), DPs (ODP/SID/vector/diverse, and uncontrolled field), VDP, VDA, landing transition, low close-in obstacles, ILS/LOS/LOC-BC approach (configuration, presentation, MA, and FAF identification by other than DME), reverse sensing, and stopover DD-175.
Procedure Turns
· 45/180
· 80/260

· Holding
Barb symbol indicates the direction or side of the outbound course on which the PT should be flown.

Plan the outbound leg to allow enough time for configuration and any descent required before the FAF.

Adjust the outbound leg length in order to stay inside the “remain within” distance noted on the profile view of the approach plate.

45/180 Technique 
Most commonly used.

Time outbound from IAF as required (1min).

Turn in direction of the PT barb to a 45* offset leg, time as required (1min).

Turn in opposite direction for 180* reversal at completion of timing or when 2 DME from “remain within” distance.

Intercept final approach course, considered established when within 5 radials.

80/260 Technique

Turn in direction of the PT barb to an 80* offset leg.
Immediately turn in opposite direction for 260* reversal.
Intercept final approach course.

Holding Technique
Not talking about HILO. This is another option for a depicted PT.

The holding technique is another method used to accomplish a PT course reversal on any approach designed using U.S. TERPs. 

Enter the PT according to the holding entry procedures described in the holding section with the following exceptions: 

(a). Parallel Entry. If the entry turn places the aircraft on the non-maneuvering side of the PT course (parallel entry) and you are flying in excess of 180 KTAS, you must correct toward the PT course using an intercept angle of at least 20°. This may apply to the T-44 and TC-12B at some high altitude airports. 

(b). Teardrop Entry. The advantage of the teardrop is that pilots can (and should) proceed outbound using course guidance (if available) to achieve the proper offset from the PT course so that one continuous turn will establish you inbound. The offset required will depend on TAS, rate of turn, and winds. 

A rule of thumb to achieve the proper offset from the PT course is that a 30° teardrop course works well for a 1 minute outbound leg, a 20° teardrop course works well for a 2 minute outbound leg, and a 10° teardrop course works well for a 3 minute outbound leg. Another technique, and perhaps the most common, is to use the standard 30° teardrop course for one minute, then turn to parallel. 

NOTE
When performing a teardrop course reversal, use any available course guidance for your “teardrop” course. For example, if you are flying a 30-degree teardrop, fly the associated radial which aligns to the chosen course. Set the CDI to your teardrop course until turning inbound. 

Begin timing outbound and abeam the fix. If unable to determine the abeam position, start timing when wings level outbound. Adjust the outbound leg length to stay inside the “remain within” distance and at the completion of the outbound leg, turn to intercept the PT course inbound. 

NOTES
1. A common mistake while performing a Holding technique PT is to assume that you must only go outbound for 1 minute. This is not the case, since you are not flying a holding pattern. Again, timing is a technique. You must simply remain within the “remain within” distance. A 1½ minute outbound leg is normally sufficient, although 2 minutes or even more may be desired in some instances, such as an approach with no FAF or an approach requiring a large descent on the inbound course. 

2. If DME is available, use it to ensure the aircraft doesn’t depart the cleared “remain within” airspace. If DME is not available and timing is all that you have, make sure to take into account headwinds or tailwinds (e.g., 20 knot tailwind, time for 1:00 or 1:15 instead of 1:30 outbound).
Instrument Publications
· DOD (NGA)
· FAA (NACO)

· Jeppesen

DOD (National Geospatial-Intelligence Agency)

Distributed via Defense Distribution Mapping

Contain procedures “required for accomplishing military missions”

Contains all military airfield approaches. Contains a selection of civilian airfield approaches.

FAA (National Aeronautical Charting Office)

Identified by region and number. E.g. “SC-3” for Soutwest Texas.

Contain all civilian approaches. Contains nearly all military low approach procedures, but has no high approach procedures.

Approach plate setup is the same as DOD plates.

Jeppesen
Available via paid subscription.

Colorful with a different information setup. Ensure crew is familiar with the necessary plates during preflight preparation.

DPs
· ODP
· SID

· Vector

· Diverse

· Uncontrolled

AIM 5-2-8 Instrument Departure Procedures
ODP

Provide obstruction clearance via the least onerous route from terminal area to the appropriate en route structure

May be flown without ATC clearance unless an alternate departure procedure (radar or SID has been specifically assigned by ATC)
Graphic ODPs will have “(OBSTACLE)” appear in the title of the procedure

SID

Provide obstruction clearance and a transition from the terminal area to the appropriate en route structure

Primarily designed to reduce pilot/controller workload 

Requires ATC clearance prior to flying a SID

Strongly encourage during night, IMC, or MVMC

Diverse Departure
Aircraft crosses DER at 35 feet, climb to 400 feet prior to making any turn, climbs at minimum of 200’/NM, until aircraft can achieve 1000’ of required obstacle clearance within a 25 NM radius (Mountainous: 2000’ within a 46 NM radius).

NOTE

Beyond these assessment areas (25/46NM), a significantly higher obstacle may exist that requires a different altitude/rate of climb to provide clearance.

Visual Climb over Airport (VCOA) 

An option for departing aircraft to climb in conditions VMC or better to an altitude, at which point they will proceed with the instrument portion of their flight

Departure option when obstacles farther than 3 SM from airport require a CG of more than 200’/NM

Required to notify ATC prior to departure when intending to execute VCOA

Procedures for VCOA are published in the Trouble T’s section of TPPs/approach plates

VFR departure

Aircraft can always depart VFR and pick up an IFR clearance in the air via an FSS or ATC (workload permitting)

This relieves ATC of a lot of traffic separation duties and places them on the pilot

Risks:

IFR pickup delayed due to radio congestion

Aircraft Emergency or Lost Comms prior to IFR pickup

IMC conditions prior to IFR pickup
Development Process

When an airport has an instrument approach, the need for a DP is assessed. If an aircraft can turn in any direction without obstacle interference, then that runway passes what is called a “diverse departure assessment” and no ODP will be published. A SID may be published if needed for ATC purposes

If an obstacle does interfere with the 40:1 obstacle identification surface, then the procedure designer may take one of several courses:

a) Publish a higher than normal climb gradient

b) Establish a higher than normal climb gradient with an alternative that increases takeoff minima to allow the pilot to VISUALLY remain clear of obstacles

c) Design and publish a specific departure route

d) A combination of all of the above

Assessment Criteria
The FAA assumes aircraft cross the DER at 35’ (USN assumes 0’ at DER), climb to 400’ AGL before making an initial turn, maintain a climb gradient of 200’/NM (except when required to level off for a crossing restriction) until the minimum IFR altitude

Minimum IFR altitude is the MEA/MOCA for a particular route; if not on a route, 1000’ above the highest obstacle within 4NM of course to be flown (2000’ in mountainous areas)

Diverse Vector Area
At times, it may be necessary to route aircraft below MVA for efficient flow of traffic.

ATC will utilize vectors through a slice of airspace that meets the criteria for a diverse departure.

This type of Departure procedure still meets TERPs criteria for diverse departures, obstacles, and terrain avoidance.

The existence of a DVA will be noted in the takeoff minimums and obstacle departure procedures section.
Minimum vectoring altitude (MVA) – altitude that provides controllers with obstruction clearance around a given area
Diverse vector area (DVA) – May be established below the MVA or Minimum IFR altitude (MIA) in a radar environment at the request of ATC. 
VDP

Provides obstacle clearance (when published) and a normal glidepath in order to maintain a “safe position to land”

HAT/300 ~= VDP DME for a 3* glideslope

Does not apply to precision approaches.

Mandatory compliance when published on non-precision approach.

VDA

5 x Groundspeed ~= VSI fpm for a 3* glideslope

Attempts to avoid unnecessary Dive and Drive situations on non-precision approaches.

Landing Transition

Normal configuration points are 3 mi prior to FAF (non-precision), 1.5 dots below glidepath (precision), or on dogleg to final (GCA).

Beware of illusions when transitioning from instruments to a visual landing and flare. Aim for the Captain’s Bars not the Numbers.

Consider briefing what clock position the field will be at when we break out on the final approach course as well as what sort of approach lighting is associated with the desired runway. This can help you avoid transitioning to a visual approach to the wrong runway or even the wrong airport.

While we do not do Pilot Monitoring landings in the T-44C training aircraft, we should be familiar with the concept. The PF is on an instrument scan and flies the approach in IMC. The PM is monitoring the instruments and scanning for the field as we near the expected breakout point. PM will verbalize when the field is in sight and maintain a VFR scan. PF will pass the controls for the transition and landing, but maintain primarily an IFR scan in case IMC is encountered unexpectedly or the aircraft must go missed approach.
Low Close-In Obstacles

Obstacles located within 1 NM of DER and penetrate this OCS are referred to as “low, close-in obstacles”. 

The standard obstacle clearance of 48’/NM to clear these would require a climb gradient > 200’/NM for a short distance, only until the aircraft was 200’ above DER. 

Trouble-T’s identify these obstacles. Authorized avoidance methods are:

1. Visually

2. Early liftoff/climb performance

3. Preflight planning to avoid obstacles by restricting turns until a certain altitude
ILS/LOS/LOC-BC Approach
· Configuration

· Presentation

· FAF Identification

Signals previously discussed in I4101 with ILS.

ILS previously discussed in I4101 with GCA’s.

Configuration is non-precision: 3NM prior to FAF (dual engine)

Full scale deflection is 2.5NM off course.

Localizers are more sensitive than VOR/TACANs.

Back course approaches can seem more sensitive than front course approaches because the signal source is closer. 

Disregard any glideslope information on a back course approach.

Only fly a back course approach if one is published.

Note a tailwind component as this will increase groundspeed. Flying at 135 over the ground vice 105 is notable. This will effect timing as a means to identify the MAP so interpolate the values as necessary, don’t just read the 120 timing.

Published VDPs are mandatory.

Be prepared for circling and circling missed procedures.

FAF identification:

1. ILS/Localizer DME

2. DME Hold

3. Crossing Radial from another NAVAID

4. Marker Beacon

5. ATC Radar

6. RNAV point collocated

7. ILS Glideslope intercept at published altitude

Reverse Sensing
· PFD

· ESIS

“Always put in the front course…”

PFD CDI needs to be set to the Front Course. This will always give proper sensing on the PFD CDI regardless of aircraft location / heading relative to the signal source.

ESIS Course receives and processes the signal differently. For standardization purposes: set ESIS Course to the front course and select BC mode in the menu. This will not always give proper sensing on the ESIS Course; it depends on aircraft location / heading relative to the signal source. Get radar vectors to final and ESIS will have proper sensing.

See I3103 for clarity on ESIS operation/examples.

Stopover DD-175
GP STOPOVER FLIGHT PLANS 
(1) Each leg after the initial leg of a stopover flight plan is entered as described in ITEMS (4) through (11). 
(2) In parenthesis following the last entry of successive legs, enter the hours of fuel on board (e.g., (3+30)). 
(a) If inflight refueling is planned, enter an additional time group in brackets following the fuel on board to show additional flight time possible after refueling (e.g., 3+30 [2+30]). 
(b) If an alternate is required, enter the airport identifier and the ETE to the alternate in parenthesis with the fuel on board entry (e.g., 3+30 [2+30] SKF 0+30).
Brief/Debrief Notes

////////////////////////////////////////////

Profile:

KNGP
TACAN 18 @ KCRP via CRP Full PT needle only circle 13
Pt-Pt JETTY
RNAV 13 @ KPIL via V70 MADRE
LOC BC 31 @ KBRO via Radar Vectors circle 13

ILS 13 @ KBRO via Radar Vector PM

	  
	Precision
	Non-Precision
	PAR
	ASR
	LNAV/VNAV, VDA 

	NORMAL
	1 ½ dots below GS at GS intercept altitude or 3 NM prior to FAF
	3 NM prior to FAF
	Base or Dog-leg to Final
	Base or Dog-leg to Final
	1 ½ dots below glidepath at appropriate intercept altitude or 3NM prior to FAF

	EMERGENCY (SSE)
	½ dot below GS at GS intercept altitude
	In safe position to land
	10 Sec gear warning
	(1) 10 sec gear warning

(2) Safe position to land
	(1) ½ dot below GP at appropriate intercept altitude or approaching FAF

(2) Safe position to land


References:
AIM Figures 1-1-6 and 1-1-7
TiltMafia
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