NON-PRECISION  INSTRUMENT APPROACH

With modern advancements in navigation systems & operational procedures such as FMS / GPS & VNAV, the finer concept in non-precision approach is achieved through better understandability pertaining to a stabilized / constant-rate final approach. The objective of this issue is to revive the lost concept of VDP along with some more worthy information on Non-precision approach  &  Missed approach procedure.  
VDP :This is a point located in the final vertical / descent path of the ‘ Normal Descent-Profile’ in respect to a non-precision approach from where a pilot could further initiate a descent below MDA so as to achieve a disciplined normal rate of descent up to touchdown when the Visual Reference Required (VRR) is established. The use of DME is made to establish the VDP.

VRR : 


This is the visual reference required for further continuation of descent below MDA. To meet this requirement, the pilot must have established visual contact with the runway / airfield or the visual aids / approach lighting serving the runway or its associated approach area i.e. the pilot must have established visual ground contact with terrain / ground area ahead & below the aircraft so as to be able to identify the airfield & obstacles, during the final descent to land.
SIGNIFICANCE  OF  VDP  

The purpose of understanding the importance of VDP is to realize that it is approximately close to this point from where a descent below MDA must be initiated so as to achieve the proper rate of descent (ROD) during the final approach. A descent below MDA commenced about 5 secs. after crossing past the VDP would result into an undesirable steeper descent profile with a higher rate of descent during the final approach that could be unsafe and associated along With other uncalled complications.                                                                                                                                                          
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Explanation :

1. From the FAF down to X, as shown by the green line, is the proper descent profile which contains the VDP at B ( Intersection point of MDA with the Normal Profile).  
2. After crossing the FAF if the pilot commences a descent at about 1000 fpm, the path of the a/c is shown by the blue line. Here the pilot levels off at A upon reaching MDA.
3. During the level flight maintaining MDA, if the pilot is able to establish visual contact with the VRR by the VDP (point B), the descent can be initiated at B with a normal rate of descent of about 750 fpm. By this method the a/c would maintain a disciplined approach upto the touchdown point X. ( with a TCH of 50 ft.)
4. If the descent below MDA is initiated at any point before the VDP (B), the rate of descent would be shallower but could be easily adjusted and controlled to fly the correct profile i.e. within the green segment.
5. If the pilot fails to establish the VRR by the VDP, the a/c has to continue its level flight at MDA. Therefore having prior knowledge of the VDP location is very valuable because upon arriving at this point B the pilot can check time for about 5 secs. and if the VRR is not established within 5 secs., it would be wise to reject the idea of further descent to land because if the VRR is established after C any attempt to nose-down for a descent would result into an undisciplined approach where the rate-of-descent would exceed 1000fpm.     

Hence the purpose of establishing the VDP is to aid the pilot with prior information so as to make correct judgment as to which is the latest point by which the final descent / approach below MDA could be initiated for a landing. This technique adoption is very useful during poor visibility conditions and in some special cases *.

PRACTICAL  METHOD  TO  LOCATE  THE  VDP :

A reasonably accurate method to locate the VDP can be easily achieved by derivation of the value from the ‘ALTITUDE PROFILE TABLE’ provided in the IAL chart for the respective approach. Example : VAAH    VORDME    Rwy 05 :  MDA = 760 ft.

     AAE DME                  5.0                         4.0                     3.0
    ALTITUDE (HAT)     1700’(1521’)     1380’(1201’)     1070’ (891’)

From the above DME /Altitude profile table it can be observed that it would require the a/c to be 1070 ft. at 3.0 DME so as to be on a proper profile descent gradient of 5.2% which corresponds to a 3o G/S, as published in this particular IAL chart for VAAH. [This would ensure the a/c to cross over the threshold at about 50 ft. and a touchdown at the correct place.]

Select the lowest DME tabulated value, i.e  3.0 as in this case :

           For an altitude of 1070 ft. = 3 DME

      Hence for an MDA of 760 ft. = 3 x 760    =  2.1
                                                              1070

Therefore the VDP could be located to be at 2.1 DME during the final approach for an MDA of 760 ft.

Note: This method to locate the VDP at 2.1 DME is practically accurate enough. A more precise method would be a trigonometrical calculation & its derivation would yet remain within +/ -  .1 DME of the above practical method.

 * Special Case : In cases such as VNKT VORDME Rwy 02, the derivation of VDP is very important as there is no altitude/profile table provided in the IAL chart. Here a trigonometrical or / 1:60 calculation would be required to define the VDP at about D2.0.

Hence, for this approach at Kathmandu a time check of about 5 secs. after the VDP would be the latest point from where a descent could be initiated below MDA, to approach & land.
I. VORDME / NON-PRECISION  APPROACH
This is a non-precision instrument approach with an electronic signal for lateral guidance but does not have any such aid for vertical guidance as in the case of an ILS.

When a VOR or NDB is associated with a suitable DME, a vertical reference as a guidance for the approach path could also be established which is reliable & safe.

There are two methods to initiate a descent for MDA after arriving over the FAF :

(a) PROFILE  DESCENT  FROM  FAF (Final Approach Fix)

(b) NON-PROFILE  DESCENT  FROM  FAF 

PROFILE   DESCENT  FROM  FAF :

This is a more convenient method and comprises mainly of three components of concern, the FAF, MDA & MAP (Missed Approach Point).

Arriving over FAF, the a/c commences a descent at the correct rate of descent ( ROD ) depending upon the ground speed of the a/c as provided in the IAL chart. The descent rate is almost constant but may require the pilot to make minor changes so as to remain on the descent profile due changes in wind directions / ground-speed by cross-checking the VORDME / Altitude profile as stipulated in the IAL chart.

The a/c descends to the MDA at the VDP and if visual contact with VRR is established, the pilot continues the descent below MDA at the same constant ROD to touchdown.

If the pilot is unable to establish visual contact with the VRR upon arriving at MDA, the a/c has to be leveled-off to maintain MDA.
NON-PROFILE   DESCENT  FROM  FAF :

This comprises of four components, the FAF, MDA, VDP and the MAP.

Arriving at the FAF, the a/c commences descent at about 1000 fpm down to the MDA and then flies level maintaining MDA, at point A as shown.

(i) Upon establishing visual contact with the VRR, the pilot should initiate further descent   below MDA only when established on profile which is at the VDP so as to affect a disciplined ROD of about 700-800 fpm, depending upon the ground speed of the a/c as stipulated in the IAL chart.

(ii) If pilot is unable to establish visual contact with the VRR upon reaching at the MDA, the a/c is flown level maintaining MDA. If the pilot is aware of the VDP, it would help the pilot to decide which is the latest point from where the descent below MDA could be further initiated, when visual contact with VRR is established.
DECIDING  BETWEEN  PROFILE  &  NON-PROFILE   DESCENT
Before commencement of a VORDME / Non-precision approach the pilot must decide whether to perform a Profile or a Non-Profile descent technique upon reaching the FAF.

ADVANTAGES OF A PROFILE-DESCENT :
(i) This is the better method to perform the descent after FAF as the ROD remains constant throughout the descent profile since the a/c arrives over VDP at the MDA.

(ii) The pitch attitude of the a/c remains constant at a lower value of about 2.5o instead of about 5o if the a/c was leveled-off whilst maintaining MDA. Hence the Down-Vision angle is better thereby enabling the pilot to sight the field easily especially during low-visibility conditions so as to make proper judgment.

(iii) When visibility such as fog, mist, dust or haze is the obscuring factor, this is a better method to perform an approach since by the other method of a higher ROD, even if the pilot arrives at the MDA earlier, it would be of no use since it is the visibility which is the obscuring factor and the pilot would only be able to establish visual contact with the VRR when close to the VDP, considering marginal visibility condition.

(iv) In case of a single-engine approach, this method is more convenient as there is no level-off required at the MDA hence there is no chance of large thrust variations thereby causing larger out-of-trim conditions and more difficult airplane handling.

Moreover, the flaps could be selected Full at the FAF and a continuous descent could be made upto touchdown.

ADVANTAGE  OF  A  NON-PROFILE  DESCENT  (About 1000 fpm.)

The only advantage of this method over the profile-descent is during a low ceiling condition i.e. when there is a cloud layer at the MDA, but in this case it is important and very useful for the pilot to have prior knowledge of the VDP location.

When visibility is not the obscuring factor but the presence of clouds which prevent the visual contact with ground, it is more suitable for the pilot to descent to the MDA at a higher ROD of about 1000 fpm and fly level at the MDA. In most cases it may be possible to find a gap in the cloud layer from where the pilot could descend below the cloud layer once the visual contact with the VRR is established and subsequently the profile readjusted as shown by the green line below.
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If the pilot is unable to establish visual contact, it is the VDP which will help the pilot to make a proper judgment & decision as to which is the latest point from where a descent below MDA could be initiated for an approach / landing.

II. MISSED  APPROACH  PROCEDURE
There is an ambiguity whether upon reaching MDA and consequently if the decision has been made to abandon the approach due whatsoever reason, should the pilot fly upto the MAP and only then execute a Missed Approach Procedure ? 

1.The state authorities have published a missed approach trajectory which can be seen on the IAL chart. A pilot upon deciding to execute a missed approach prior to the MAP must fly to the MAP and only then a missed approach procedure be initiated. This will ensure both the stipulated lateral & vertical trajectories / path be approximately maintained. 

2. However due valid reason such as single engine or low climb-wout rate etc., good pilot airmanship could decide to initiate a climb before MAP but yet ensure there is no significant infringement with the lateral & vertical published trajectories

3. VISUAL APPROACH / CIRCUIT :

During a visual approach if a Go-around is necessary, the pilot can initiate a Go-around immediately but the a/c must be maneuvered to fly past the airfield and only then a turn be made since it is not proper to be turning over the airport / apron area itself.  
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As shown in the above sketch, if the approach is to be discontinued due any reason :

1. A is the point where the pilot decides to GO-AR.

2. If the pilot accomplishes the GO-AR procedure and simultaneously also executes a left turn at B or C as shown in red, to rejoin the down-wind would result in overflying the airport / apron area which is to be always avoided as far as possible.

3. The correct procedure after initiating the GO-AR is to climb immediately and fly straight ahead past the airport. At about D commence the left turn for down-wind. By this way not only the airport area is avoided but this would also enable to re-join the down-wind at a more appropriate position.
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