	Operator
	Ryanair
	MyTravel
	FlyBe

	1. Does your company hold approval for P-RNAV?  

	Yes
	No, in the process of applying
	None of our fleets are PRNAV approved at the moment, our procedures and training have been amended and we shall be applying for approval shortly for E195 and Q400.  So I am afraid that we cannot contribute a great deal.

 

The E195 has the capability of using V modes in the climb and so could use FMS climb constraints.  The Q400 only has V modes in the descent and so your questions are moot

	2. If not, are you planning to apply for approval and by when? We are interested in your opinion especially if you have already devised SOPs for P-RNAV ops
	
	Soon
	

	3. For departures, what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU
	VNAV, ALT INTERVENTION. First hard alt set in MCP window
	Use a managed mode.  SOP to select the final SID level or (if no final SID level exists) the at or below SID constraint
	First step altitude

	4. Does your SOP differ in this regard between conventional / B-RNAV departures and P-RNAV departures?

	NO
	No
	

	5. For arrivals (STARs, transitions/RIAPs), what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	Ideally VNAV

If high then level change, V/S or for the purists VNAV Speed Intervention

MCP – Cleared level/altitude unless there is an intervening hard altitude
	
	

	6. Does your SOP differ in this regard between conventional / B-RNAV arrival profiles and P-RNAV arrival profiles?

	NO
	
	

	7. For P-RNAV arrival or departure profiles which pass through transition altitude with no specific ATC prompt to set QNH or standard pressure setting have you made any revisions to your existing altimeter setting SOPs to ensure that the SNH or standard pressure setting is set at the correct time or level?
	SPS set when cleared to climb to a FL and after ‘flaps up, no lights’

When cleared to an altitude the QNH is set. 

The trans level is set in FMC which will go amber if we go below this on STNDRD
	
	

	8. What is the operational experience of flying P-RNAV profiles i.e. outside of the UK, the Trial P-RNAV SIDs at Gatwick etc
	No significant issue. MSA across N Europe is 2000ft !!!!
	
	

	9. Has your company had any level bust or other safety event directly attributable to climb or descent profile management in P-RNAV profiles? 

	Yes, three in recent times due misreading the new format altitude presentation
	
	

	10. Other information
	Introduce RNP
	
	


	Operator
	easyJet
	British Airways
	First Choice

	11. Does your company hold approval for P-RNAV?  

	No – approval has been applied for
	All the BA fleets hold P-RNAV operational approval 
	No

	12. If not, are you planning to apply for approval and by when? We are interested in your opinion especially if you have already devised SOPs for P-RNAV ops
	Expecting approval by the end of Jan 2008
	See above
	

	13. For departures, what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	PRNAV procedure SOP is to select final altitude in MCP/FCU and use VNAV/Managed climb throughout the procedure.  We have some thoughts that we may change this for the Boeing fleet at least to revert to the non P-RNAV SOP in Q14

Non P-RNAV - MCP/FCU is selected to initial stop altitude and re-selected to each cleared level when cleared by ATC
All modes can be used but VNAV/Managed Climb is preferred
	1. Select procedure from nav database and compare route and heights against chart.

2. Modification of waypoints or height constraints is not permitted 

3. Ensure runway update has taken place prior to departure

4. When flying RNAV – A/P should be used and LNAV engaged

5. VNAV is recommended to ensure adherence to the vertical profile – however manual modes may be used with caution providing published altitude and speed constraints are met. 

Where departures have block altitudes then the first block altitude would be selected in the MCP.  Where departures have condition levels that are 'At or above'  then the final altitude of the procedure would be placed in the MCP
	N/A,  but currently the "first stop altitude" is selected on the MCP

	14. Does your SOP differ in this regard between conventional / B-RNAV departures and P-RNAV departures?

	Non P-RNAV - MCP/FCU is selected to initial stop altitude and re-selected to each cleared level when cleared by ATC

All modes can be used but VNAV/Managed Climb is preferred  
	No
	

	15. For arrivals (STARs, transitions or RIAPs), what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	Final STAR altitude is set and VNAV/Managed descent must be used
	1. Brief QNH setting point,

2. If required, manually set RNP value

3. Check legs page-vs-chart including speed/alt constraints.

4.  Check map accuracy before commencement

5.  Modification of waypoints or height constraints is not permitted

6.  Engage VNAV and LNAV set FAF altitude in MCP if using VNAV, otherwise set next altitude constraint. Caution only press alt select button once to initiate descent as additional presses will delete altitude constraints

7.  In VNAV Path monitor the autoflight system. If in VNAV SPD, Flt Lvl change or VS pilot must control the vertical path, using VNAV deviation pointer to assist

8. Set QNH when passing appropriate waypoint

9.  If continuing onto an RNAV final approach LNAV and VNAV can remain engaged
	

	16. Does your SOP differ in this regard between conventional / B-RNAV arrival profiles and P-RNAV arrival profiles?

	Yes – non PRNAV SOP is for intermediate cleared levels are selected in the MCP/FCU as cleared by ATC/  All modes are available but VNAV/Managed descent is preferred
	NO
	

	17. For P-RNAV arrival or departure profiles which pass through transition altitude with no specific ATC prompt to set QNH or standard pressure setting have you made any revisions to your existing altimeter setting SOPs to ensure that the SNH or standard pressure setting is set at the correct time or level?


	QNH/Standard is set as part of the procedure.  The pilots are responsible for prompting this action
	Dpt.- 

1. No change in SOPs, pre departure briefing 

2. When ATC give climb clearance to Flt Lvl QNH will be set and cross checked. 

3. As aircraft passes the transition level FMS gives transition level message

Arr – 

1.As above crew include QNH setting requirements as part of the Top of descent briefing including the risk of distraction approaching this point.

2. Crew are aware that during RNAV STARs/Transitions the setting of QNH is on passing a geographical point, not on initial clearance for the procedure when ATC pass QNH.

3. For the LHR/LGW RIAP trials the waypoint where the transition takes place a boxed note “SET QNH” was placed on the procedure chart.  
	

	18. What is the operational experience of flying P-RNAV profiles i.e. outside of the UK, the Trial P-RNAV SIDs at Gatwick etc


	Not sure, I believe that we have had some involvement at East Midlands and Gatwick
	1 The 737 and 777 have been participating in the LGW  P-RNAV SID Trials.

2. All fleets are approved for P-RNAV and use the FMS with LNAV and VNAV for flying both RNAV and conventional departures, provided equipment requirements do not preclude them. 
	

	19. Has your company had any level bust or other safety event directly attributable to climb or descent profile management in P-RNAV profiles? 

	No
	
	Notwithstanding the 250kt/FL100 restriction, in our line training, good energy management in the climb is encouraged as is the importance of giving due consideration to the proximity to other aircraft in areas such as London TMA. By this I mean, high rates of climb (and descent) can be inappropriate in a congested environment e.g on the B757 selecting VNAV for only a small (1-2000ft) change in altitude is sometimes regarded as "too aggressive" as full climb thrust will be given fairly rapidly, whereas FLCH mode will give a climb rate more in proportion to the required altitude change. This is perhaps an interesting point to consider if the final SID altitude is selected and a pilot for whatever reason selects FLCH (open climb) instead of VNAV. 
This does not however consider the case of the first stop altitude being selected but not subsequently reset for the next step up altitude! 
I guess therein lies the dilemma!

	20. Other information


	easyJet specialist is Captain Alistair Wilson Alistair.wilson@easyjet.com

	I understand the concern of the ATCOs point of view when selecting the final altitude with the height readout on the mode 'C' and the confidence that the aircraft will achieve all heights. When the aircraft flies a departure from the FMC navigation database in LNAV/VNAV it will make all the height restrictions. It is also emphasised that if flying a manual vertical mode that the height constraints must be observed
	


	Operator
	BMI Mainline
	BMI Baby
	BMI Regional

	21. Does your company hold approval for P-RNAV?  
	Yes
	No; not yet. 

.
	Yes

	22. If not, are you planning to apply for approval and by when? We are interested in your opinion especially if you have already devised SOPs for P-RNAV ops
	
	Aiming for approval by July this year
	N/A

	23. For departures, what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU

	1st stop altitude is selected in FCU, this is re-confirmed on take off brief review.  Subsequent stop altitudes during the profile are selected once ALT is achieved but prior to next climb altitude.  CLB mode is used rather than OPEN CLB
	SOP is no different to our current SOPs for altitude setting.

SOP is for MCP altitude to be set to the first stop height, “at” altitude/level.

The vertical profile is to be flown complying with any published altitude restrictions. The cleared altitude is always set in the MCP.

The MCP is always the “master” control and over-rides whatever is pre-programmed into the FMS in terms of altitude constraints.

If using VNAV the A/P will fly the a/c to remain within all airspeed and altitude restrictions that are part of the SID entered into the active route in the FMC. If the MCP alt is set to an end of SID alt and VNAV is engaged, the A/P will fly the a/c to meet all waypoint altitude constraints (whether “at or above”, “at or below”, or “at”) and will level the a/c at the end of SID waypoint “at” altitude.

If MCP alt is set to a lower altitude (than end of SID alt), to meet an altitude constraint, or ATC clearance, even if VNAV is engaged the A/P will level the a/c at that lower altitude set in the MCP disregarding the FMS constraints if higher.

NB: if flying a SID in LNAV and VNAV and “HDG select” is engaged (a/c put on a hdg by ATC) the A/P will fly the a/c on that hdg and will still respect the FMS altitude constraints to be (at or below, at or above, or at, etc) and will fly the a/c to the MCP altitude. If there is an “at or below”/”at or above” constraint, the A/P will fly the a/c to respect that constraint until it passes the waypoint or passes it abeam. If the MCP altitude is set to a higher altitude than the end of SID height/level, and VNAV is engaged the A/P will not climb the a/c to the MCP altitude until passing the waypoint with the altitude constraint, or passing abeam it (unless the pilot deletes the alt constraints in the FMC).

For this reason if the a/c is cleared to fly an RNAV SID in VNAV, it should be allowed to fly the whole profile in LNAV and VNAV engaged without being given hdgs. 

If there are step heights built into a SID, the FMS will, if VNAV is engaged, fly the a/c to those constraints and if the MCP alt is set to the end of SID height, there may be differences between Mode S selected alt and the a/c altitude if it stops at an intermediate alt constraint. 

The SOP is to set the SID stop height (usually the end of SID height/level) in the MCP alt. If unusually there was an intermediate stop height (at or below, in FMS) the MCP alt would be set to that stop height, until past it, to get the a/c to positively respect that alt constraint.
	Flown using IAS or VS modes as appropriate, VNAV coupling not available and therefore advisory only. All intermediate step altitudes entered into pre selected altitude.

	24. Does your SOP differ in this regard between conventional / B-RNAV departures and P-RNAV departures?

	No
	YES – as we would have to use VNAV below FL100, which we don’t normally do.
	No

	25. For arrivals (STARs, transitions or RIAPs), what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	Reverse to departures however, DES mode is used rather than V/S or OPEN DES
	RIAP- (Rnav Inst App Procs)

With our current FMC fit in the classic 737s, we will not be permitted to use VNAV on any approach; only in the terminal manoeuvring area towards and approach. U5 FMC only approved for RNP1.0 (for approach need RNP0.3 and GPS updating instead of DMD/DME)

SOP is no different to our current SOPs for altitude setting.

SOP is for MCP altitude to be set to the first stop height, “at” altitude/level.

The vertical profile is to be flown complying with any published altitude restrictions. The cleared altitude is always set in the MCP.

Much as for climbs, the FMS works in the same way. Again the MCP alt sel is master and during VNAV operation, the FMS will not cause the a/c to fly through or away from the selected MCP alt.
	VNAV advisory only, a/c flown in VS and IAS as appropriate, non coupled. All intermediate step altitudes entered into pre selected altitude

	26. Does your SOP differ in this regard between conventional / B-RNAV arrival profiles and P-RNAV arrival profiles?

	No
	No
	No

	27. For P-RNAV arrival or departure profiles which pass through transition altitude with no specific ATC prompt to set QNH or standard pressure setting have you made any revisions to your existing altimeter setting SOPs to ensure that the SNH or standard pressure setting is set at the correct time or level?


	Transition Level/Altitude is always discussed at pre landing brief prior to commencing descent.  Descent checks include safety check to confirm safety and transition level/alt is known
	No, the SOP remains the same. 

Unless required to give alt reports based on QNH, standard (1013) is set when a/c has been cleaned up (gear and flaps up) No SOP but airmanship to set 103 by transition altitude. Transition altitude briefed for in take-off brief. Std set by transition altitude at the latest, when clearance is to climb to a FL.

When ATC give clearance to a FL, std is set straight away when so cleared. 

· Most SIDs are cleared to FLs, therefore 103 is set as soon as a/c is “clean”. Don’t currently have an SOP to call Transition Alt in climb or descent. Must ensure Transition alts are correctly programmed in FMC.

Question? – if we raised the transition alts in the UK and/or Europe to say, 10,000ft or even 18,000ft, all these problems will disappear? Standardisation must be the key both within the whole country and across Europe.   
	Existing SOPs are adapted to include challenge and response as QNH setting point is reached.

	28. What is the operational experience of flying P-RNAV profiles i.e. outside of the UK, the Trial P-RNAV SIDs at Gatwick etc


	Las Vegas departures?
	None
	None

	29. Has your company had any level bust or other safety event directly attributable to climb or descent profile management in P-RNAV profiles?

	no
	No, none using PRNAV SIDS STARS. 

(Only one such level bust on a SID with a stop height before SID end altitude / level)
	No

	30. Other information


	
	
	Because VNAV is advisory only, existing SOPs cover all PRNAV procedures with minor changes. All intermediate altitudes have to be pre-selected to prevent level busts. For this reason ATC can always see which altitude/level the A/C is climbing or descending to next.


	Operator
	Virgin Atlantic
	Monarch
	DHL

	31. Does your company hold approval for P-RNAV?  

	The SOP on the Airbus 340 is to select the final level and allow the FMC to fly the steps in managed climb mode in accordance with manufacturers recommended procedures.

On the Boeing 747 the SOP is to walk the aeroplane up and down by only selecting the next step, so that the selected flight level matches the next constraint in the FMC even though the vertical mode is VNAV. This is to enure that in case of a mode reversion to Level Change, either deliberate or accidental, the next selected level will always be the next constraint in the arrival or departure. They do this because the historical wisdom on the fleet sees this as something which from time to time happens. This is the scenario, to use the metaphor of our Ryan Air colleague, when something that looks like a duck, is NOT a duck and why you are right to be concerned about this. Notwithstanding that, this procedure does increase the crew workload and partially negates the benefit of the technology.

The display of selected flight level is a nuisance in this instance but one that cannot be ignored.

Ultimately the best solution is for the FMC constraint to be displayed on the controllers screen.

The interim solution is clumsy for both pilots and controllers.
	Yes
	Yes

	32. If not, are you planning to apply for approval and by when? We are interested in your opinion especially if you have already devised SOPs for P-RNAV ops

	
	N/A
	N/A

	33. For departures, what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	
	Currently, although the equipment can fly the profile with the final level set, we have had to revert to setting the next level in the profile because of the ATC Mode S ATC.  
	We do not have specific SOPs relating to vertical profiles on departures.

In the FMC we leave all the ‘Above’ altitudes as they are (e.g. PointX 4000A) and delete all hard altitudes or ‘Below’ (e.g. PointX 4000 or 4000B).

The first step (hard or below) altitude gets selected in the MCP as do all subsequent hard or below steps.

	34. Does your SOP differ in this regard between conventional / B-RNAV departures and P-RNAV departures?

	
	No
	No

	35. For arrivals (STARs, transitions or RIAPs), what do your SOPs specify about how the vertical profile is to be flown?  Please include information about the use of FMS modes/constraints and the level selection in the MCP/FCU 


	
	 Currently, although the equipment can fly the profile with the final level set, we have had to revert to setting the next level in the profile because of the mode S ATC problem.


	No specific SOPs.

How the procedures are flown is left to the individual crew, as is FMC programming. The FMC is usually not altered with regards to altitude restrictions, flown in VNAV (although there is no SOP for that either; some crews use FLCH with each subsequent level in the MCP).

MCP selection down to crew as well: some select each ‘next level’, others final level, or an intermediate one (for example at a point/level where QNH is to be selected).

	36. Does your SOP differ in this regard between conventional / B-RNAV arrival profiles and P-RNAV arrival profiles?

	
	No
	No

	37. For P-RNAV arrival or departure profiles which pass through transition altitude with no specific ATC prompt to set QNH or standard pressure setting have you made any revisions to your existing altimeter setting SOPs to ensure that the SNH or standard pressure setting is set at the correct time or level?


	
	Change from one to the other when leaving last FL/Alt constraint so that the altimeter is on the correct setting for the next constraint.
	No

	38. What is the operational experience of flying P-RNAV profiles i.e. the Trial P-RNAV SIDs at Gatwick

	
	Feedback suggests that it works well but that since the aircraft is capable of respecting the constraints in a managed mode it would be much better if the final level i.e. 3000ft could be set at the start of the profile.
	In the UK we do not regularly operate in this environment other than NEMAX into EMA. As this is not compulsory (yet) crews do not often volunteer.

Either method they elect to use seems to be working, but there is no ‘shared experience’ available to me.

From a personal preference, the aircraft seems to be coping best when final level is selected (for example ILS intercept altitude) in VNAV.

	39. Has your company had any level bust or other safety event directly attributable to climb or descent profile management in P-RNAV profiles?

	
	No
	Not that I am aware of.

	40. Other information


	
	It is a shame that the whole idea of a P-RNAV SID or STAR was to ease ATC workload and make use of the technology available in the aircraft.  As a result of not being able to set the final level it has increased the workload within the cockpit since you know have to make several FCU changes rather than just one.
	


