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Considerations Descent phase planning should commence as early as practicable. This starts as early as the preflight planning phase where initial weather, terrain and approach contemplation occurs. A thorough examination of terrain from enroute, terminal and approach charts, is essential. All crew must be aware of their minimum safety heights in all phases of flight. Should a GPWS Warning occur there is no time to look up your MSA. The RMS and Route Qualifications briefings further enhance your Situational Awareness (SA) and should be consulted. Remember loss of SA doesn’t just result in inefficient operation, it can be disastrous. Use of GPWS Terrain Function (as installed) can be invaluable. Whilst enroute and particularly prior to top of descent (TOD), weather and fuel analysis occurs and their operational effects are discussed and a plan is formulated. Destination and possible Alternate(s) forecast(s) and ATIS should be obtained as early as possible. The conditions should be independently verified or viewed by more than one crewmember to ensure accuracy and validity. Aerodrome QNH must be verified by more than one pilot Diversions do not only occur because of poor weather, so thorough preparation and continual evaluation is important. Aircraft fuel quantity must be continually monitored against fuel required for additional approaches, holding and/or diversion. Minimum Equipment List (MEL), Configuration Deviation List (CDL) and system status can effect descent planning and should always be considered. PAs, non-essential paperwork and non-operational conversation should all be completed prior to TOD. Briefing for the anticipated descent and approach should be completed well before top of descent. If the sector is flown with more than two flight crewmembers, the roster must allow for all crew to be on duty and fully awake prior to descent. The FAM lists the required information to be briefed and this must be added to any aircraft specific FCOM briefing requirements. When considering adverse weather, the appropriate use of weather radar is essential. Adjustment to radar Tilt and Gain on non “Auto” functioning radars is essential, so that the correct picture is displayed. There are weather radar guides in your FCOM and also on the Flight Technical website. Thunderstorms and associated weather phenomena such as windshear and temperature changes are common on the Qantas network. The Meteorology Manual lists the expected weather conditions at different times of the year. Some airports, such as HKG, also have sophisticated ground weather radar and terminal windshear warning equipment. Conversely some airports have none of this equipment. Early liaison with the CSM is essential if turbulence and/or weather penetration is required. On a short sector with a meal service it is most likely that the cabin crew will still have unsecured meal carts in the cabin on descent. Planning and briefing on cabin preparation must occur early enough for the Cabin Crew to have enough time to secure the cabin. Should unplanned turbulence occur immediately secure the cabin via PA as per FAM policy. Crew and passenger safety is the primary consideration and correct seat belt policy must be followed. 3 of 6
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FLYING THE DESCENT The FMC/FMGS calculates the descent profile backwards from the most limiting altitude gate. The top of descent point is dependent on descent speed and altitude constraints as well as calculated or selected speed. Wind, temperature, anti ice use and terminal QNH should be inserted into the equation as applicable to accurately define the TOD. Descent thrust is normally idle but can vary according to preprogrammed FMS/FMGS calculations. For example the A330 descends initially at idle to a defining altitude constraint and then at a specific angle to the subsequent constraint. Economy descent is normally flown at a constant Mach Number and then at a constant speed. The FAM lists standard descent speeds for each type. These speeds must be flown unless operational or ATC requirements require otherwise. Initiate the descent by following your aircraft’s FCOM procedures. All descents should be initiated using the autoflight systems. Be aware of wind changes on descent and plan your management of the autoflight systems to avoid any potential overspeeds. This situation can occur should you be descending out of a tailwind or into an increasing headwind such as descending out of a jetstream on descent into NRT or SYD. Should a rapid approach to VMO ensue, apply speedbrake and select a speed mode for descent to reduce the speed. Do not disconnect the autopilot and manually pitch the aircraft nose up, as this method, in the past, has resulted in severe injuries in the cabin. The aircraft’s high speed and subsequent greater elevator effectiveness with the addition of most likely a pitch up moment induced by the out of trim state will result in a significant “g” loading increase. Engine instruments should be monitored, as thrust is reduced to idle, for any abnormal parameter. Type specific engine and wing anti ice activation must be considered. Modern, high bypass engines can be prone to ice accretion at high altitudes and low power. ATC clearances, altitude restrictions and minimum altitudes must be monitored and crosschecked by all crew. When operating in metric airspace, the metric altitude clearance should be crosschecked with the QRH / Jeppesen Chart or PFD / altimeter (as fitted). The requirement to remain above CTA steps must also be considered, unless operating to a non-controlled airport, do not solely rely on ATC for step monitoring. Keep ensuring correct use of the weather radar as previously discussed. ATC may adjust descent profile to avoid traffic confliction. If descent clearance is delayed, or extra tracking applied consider reducing speed. When cleared for descent the aircraft can be accelerated to target speed, giving an initial steeper descent, thereby regaining the original vertical path. Conversely, if track shortening is required it may be advantageous to increase speed and thus increase drag rather than extend the speedbrakes, though this is generally not efficient below 20,000 FT. These techniques are of course subject on ATC approval. Think about your total energy state, if you are on a planned vertical profile but fast, you are high. Conversely, if you are at clean minimum manoeuvre speed with 30 miles to touchdown, where you would normally be 250Kts, you are low on the optimum path for your energy state. 4 of 6
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Awareness of your aircraft’s descent profile as presented in your aircraft’s FCOM is essential so that SA of vertical profile even on VNAV equipped aircraft is maintained. On FMS/FMGS aircraft remember that the vertical path presented is solely based on the sum of pre-programmed information. Should in actuality any of these inputs differ from the current state then incorrect information is displayed. All pilots should maintain a mental plot of their required path, the old 747 adage of, “how is your descent going” is just as valid on all types. Always be cognisant of the track miles to run to touchdown. It is inappropriate, unless required by ATC, to fly down to the last radar vector altitude of say 2000ft and still have 15 miles to touch down. Flying close to terrain and CTA steps and their associated hazards is not an efficient operation. Remember, “how is my descent going”.



RULES OF THUMB The majority of pilots regularly use the concept of “gates”, or rules of thumb for target IAS/Altitude/Distance to touchdown, to monitor their descent profile. These differ with aircraft type and can be obtained from your specific Performance Manuals. The more common rules of thumb for each type are presented below for your reference. Discussion with your trainer and fellow crewmembers will allow you to refine your own rule of thumb.



B744 Three times your height plus 1 nm for every 10 kts above 200kts, equals the required distance to go to touchdown (DTG) e.g Aircraft at 8000ft and 250 IAS 3 x 8(000’)+5= 29 nm DTG



A330 You take the distance to touchdown and mutiply it by 3, then a decrement is applied depending on speed i.e. 4000' for 300kts, 2000' for 250 kts, and 1000' at Green Dot Speed. e.g. 300kt descent. At 70 nm = 210 - 4 = 17000'



B747 Uses the following gates Level DTG nm Speed FL350 117 Mach .85/290/300kt FL200 69 290/300kt 10000 37 250kt 5000’ 18 250kt 3000’ 10 200kt 5 of 6
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B767 Use the following gates Level DTG nm Speed FL200 70 Standard Mach/IAS schedule 10000’ 40 250kt 5000’ 20 250kt 3000 10 200kt 3 x your height does not work exactly on this aircraft due to the long level deceleration segment required. The deceleration that is required is 290kts to 250 kts takes 3 nm in level flight. 250 to 210 takes 3 nm in level flight. 290 to 210 takes 90 secs in level flight. 3 x your height does however work close into the airport at flap manoeuvre speeds.



B737 400 & 800 TOD from normal crz levels = 3 x Altitude, e.g. FL350x3 = 105nm Use the following gates Speed Level DTG nm 400/800 FL200 65 /73 Standard Mach/IAS schedule 10000’ 34 / 38 250kt 5000’ 18 / 21 250kt 3000 10 200kt Difference in ‘400 vs ‘800 is partially due to the more efficient wing on the ‘800.



SUMMARY Proper descent planning and management will ensure that the aircraft arrives at the initial approach fix at the correct height and speed in the safest and most efficient manner.
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